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Main Header (IRAF dev$pix)

2 3

4 5 6 7

SIMPLE = T / FITS STANDARD

BIRPIX = 16 / FOTS BITS/PIXEL

NAXIS = 2 / NUMBER OF AXES

NAXIS1 = 512 /

NAXIS2 = 512 /

BSCALE = 1.0000000000E0 / REAL = TAPE*BSCALE + BZERO
BZERO = 0.0000000000E0 /

OBJECT = ’mbl B 600s’ /

ORIGIN = ’KPNO-IRAF’ /

DATE = 202-09-90° /

IRAFNAME= ’pix ’ / NAME OF IRAF IMAGE FILE
IRAF-MAX= 1.993600E4 / DATA MAX

IRAF-MIN= -1.000000EO / DATA MIN

IRAF-B/P= 16 / DATA BITS/PIXEL

IRAFTYPE= ’INTEGER’ /

IRAF-MAX= 1.229817E4 / DATA MAX

IRAF-MIN= -6.053954E0 / DATA MIN

IRAF-B/P= 32 / DATA BITS/PIXEL

IRAFTYPE= ’FLOATING’ /

CCDPICNO= 53 / ORIGINAL CCD PICTURE NUMBER
ITIME = 600 / REQUESTED INTEGRATION TIME (SECS)
TTIME = 600 / TOTAL ELAPSED TIME (SECS)
OTIME = 600 / ACTUAL INTEGRATION TIME (SECS)
DATA-TYP= ’0BJECT (0)’ / OBJECT,DARK,BIAS,ETC.
DATE-0BS= ’05/04/87° / DATE DD/MM/YY

RA = 213:29:24° / RIGHT ASCENTION

DEC = 747:15:34° / DECLINATION

EPOCH = 0.00 / EPOCH OF RA AND DEC

ZD = 722:14:00° / ZENITH DISTANCE

UT = 209:27:27° / UNIVERSAL TIME

ST = 714:53:42° / SIDERIAL TIME

CAM-ID = 1 / CAMERA HEAD ID

CAM-TEMP= -106.22 / CAMERA TEMPERATURE, DEG C
DEW-TEMP= -180.95 / DEWAR TEMPERATURE, DEG C
F1POS = 2 / FILTER BOLT I POSITION
F2P0S = 0 / FILTER BOLT II POSITION
TVFILT = 0 / TV FILTER

CMP-LAMP= 0 / COMPARISON LAMP

TILT-POS= 0 / TILT POSITION

BIAS-PIX= 0/

BI-FLAG = 0 / BIAS SUBTRACT FLAG

BP-FLAG = 0 / BAD PIXEL FLAG

CR-FLAG = 0 / BAD PIXEL FLAG

DK-FLAG = 0 / DARK SUBTRACT FLAG

FR-FLAG = 0 / FRINGE FLAG

FR-SCALE= 0.00 / FRINGE SCALING PARAMETER
TRIM = ’Apr 22 14:11 Trim image section is [3:510,3:510]°
BT-FLAG = ’Apr 22 14:11 Overscan correction strip is [515:544,3:510]°
FF-FLAG = ’Apr 22 14:11 Flat field image id Flatl.imh with scale=183.9447’
CCDPROC = ’Apr 22 14:11 CCD processing done’

AIRMASS = 1.08015632629395 / AIRMASS

HISTORY New copy of one035.imh

HISTORY New copy of one035

HISTORY New copy of m51

HISTORY New copy of mb513

HISTORY New copy of mb1

END
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2.1.1.7 Avis FITS Viewer : [Windows 000 FITSOOOO]
AvisOOODOOO MSB Software D0 OO00O0OOO0OO FITSOOOOOOOOS,
160000 FITSOOOOO SBIGO CCODOUOOOODOOOOOOOOOOOOBMP,
JPEG, TIFF 000000000000
0000000000009 10/100000000000000D0OO
http://www.sira.it/msb/avis.htm

2.1.1.8 ds9 (SAOImage) : [[RAFO00O0O000000]
ng D SAO (Harvard D D D D D .Fih S Teom Seak Coke l'h.ﬁw- WCS Analiz  Helo
00000 Smithsonian Astronomical s

s o [ msm | & [ aum |

Observatory) 00000000 FITS e x me o e
00000000000 X Window 5 ‘e | e | o | s |
O00O00o0ooooO NOAO (OO

0 00O National Optical Astronomy
Observatory) D 00000000000
ogoo0ooooooooooooooo
0000 IRAFODOODOO0OODOOD0OO
0000000 SAOimage OO OO
00000ds9 OO0 X Window OO
0 Windows 000000000000 D(dSQD_DDDD_D) ooo
000000000 X Window OO0
00000000000 0OWindows 000000000000 D0OO0DOOODO SAOimage
O PCIRAFOO0O0O0O00000O0DO0 ximtool DODODOOODODODODOODOOOOOOO
OO0X Window 00 IRAFOODOOOOOODOOO0DODOOO0ODOODOOODOOODOOOO
Sun Solaris, SGI, Dec Alpha, Linux, LinuxPPC, Windows95/98/NT/2000/XP OO0 O

| i
wto | o | back | ool [ caice | ol | delat | boud [ save | rewoe | ome | b |

gbooobobooobooo

e FITSOOOODODO
Binary Table, Image U 0 O Extension U OO O

FITSO n0O0O0ODOOODO
00000 FITSO00O00O00
gboooobooobooboooobod

IRAF OOODOODOOO00ODOO0ODOOO0ODO0O00

gbboogoobooboobboobuoooboobod

e IO OODDOOODODOODO
wCSoOOoO (boooooon)

DSSOOOOoOoooooogono
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2. FITSooooooooor?

0000 X Window O (Max OS X 00)0O 3.0b0 Windows 00 230000000
oopbooo
http://hea-www.harvard.edu/RD/ds9/

O00000000 ds9 00000000000 SAOimage 0 Doug Mink 00 OO
000000000003 ximtool 10000000000000000000000
00000000 (000000000000 00000000)00000000WCS
O00IRAF 00000000 OOO0O0O0O0COOO0O00OO0O000O000000000O
00O0D00000000000D0Sun0S, Solaris, HP-UX, Degital Unix, DEC Ultrix, SGI
IRIX, Linux O0000000O0C0CO0O0O0000O0D 1351 00000000000

http://tdc-www.harvard.edu/software/saoimage.html

2.1.1.9 JSky :[ESOOO0O0O0O0OOOOOOOOO0O]

JSky O ESO (European Southern Z =
Observatory) 00D DO0O0OO0O000O | i
goooooooooooooooon .
gooooooooooooooooo ' :-.-_-‘.';.'...-.-.--__
000 SkyCat (http://archive.eso. |
org/skycat/ [ O O Solaris, HP-UX,
Lnuix 000O0O0O0) OO0OO0OOO
Java 0000 0OO00OO0OOJava OOOO
godooodJava00O00O0O00OOO
oSdddpoopoooDoboboooon
0000000000000 000 JDK (SUN O Java Development Kit, 0000000
01420)00000000000000000O JAI (SUN O Java Advanced Imaging
toolkit, 000 O0OOODO 1.1.2) 0000000

2 000
0(

JskyDOOOOD)

000000000000
e FITSOOODOOOO (jpeg, gif, png 0) 0000

000000 (000000000000000000000)000
wWCSOOO (00ooooon)

oooog FITsSooooon
e IO DOO0ODOODOODOODDOODLDOOODOO
e NUIDDOO0ODOOOODOODDOODLDODO

o000 2300000000000
http://archive.eso.org/jsky/

33A0image 100000000 SAOtng 00000000 DOODOO000 d9 000000 DOD0D0D0
0 SFTVOODO Star Trek (00000000000000000000)00000000000000
000000000000000 Star Trek 0 1966-69 0000000 TOS (The Original Series)0 70-80
0000000000001987-94 0 TNG (The Next Generation)d 1993-99 0 DS9 (Deep Space 9)0
1995-2001 0 VOY 000 VGR (VoyGeR)D 2001- O ENT (ENTerprise) 0 0000000000000
VGR O ENT OO
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2.1.1.10 OOOO FITSOOOOOOODOO

2.1.

FIrTsooooooooooooon

00000000 ooooO]

Makali‘i Qfits BeSpec fv FITSview ds9 JSky
oo (@o)o goooo oooo oooo GSFC NRAO SAO ESO
(00DOO0O0) | (0oooo)
oooo ! B B B S/B S/B S/B S/B
Windows [ o o o o o o o
Macintosh O 2 x x x o o x o
Linux O X X X o o o o
Solaris [ X X X o o o o
00O UNIX O X X X OSF HP, SGI | HP, Alpha Java
MacOS X Alpha MacOS X oo
aoad 1.1 0.80 0.9 4.1 2.02(Win) 3.0b 2.3
ooooooo '03/8/14 ’03/9/12 ’02/5/10 ’04/1/20 ’99/6/30 '03/9/22 ’03/11/26
ogoooo o o o o o o o
WCSsupport® o x x 0 o ° o
tableFITS OO 4 x x x | x x x
Profile 0 O o o o o X o o
Database O O X x x o x X o
ooooooo BMP PNG X BMP BMP X BMP
GIF PNG PNG
TIFF JPEG JPEG
SBIG PSSO TIFF
ooad ooo ooo ooad Tcl OO - IRAF OO -
ooo ooo agoad

1'8: source, B: binary

2Mac OSX OO0 (OSX O UNIXOOO)

*WCSUOUDUODUOUDUDUOe DUDUDUDUDUUDUDUOUUDUDo 00000000 ODO

OwcsooooooooooooDpoo

4 ASCII, BINTABLE Extension 0000000

gbooboobooboboboobooboboobooooobboooboooon
000 (bo0o0ooo00ooO0)00Do0o0U00o0o0ooOO0o0DoOoOO0OoO0OooO ooo
gboboobooboog

e [RAFOUDDDDODOOODOOOO = ds9 (SAOimage 0 0 0O O ximtool 00 0)

e J00O0OODOODOOODOOULDOODO = JSky, fv

Windows 00 00)

Ooo0ooo0bogbOd = Makali‘i, fv, JSky

000000000000 0000 = FITSview

e 0000000000 DODDO = Makali‘i, Qfits, BeSpec

e J]0IDUIDOUODODOOD = BeSpec, Makali‘i

gooooboooogon

000 FITSOOOO (WCS O Extension 00 )0000 = fv

000 OSU00000000 = FITSview, fv, JSky (0000000 OOOO
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2. FITSooooooooor?

2.1.1.11 00000O0OOOOOO0OOO [0000000 FITSODOODOOO]
gooboooooboOoOoOooDOoo FrrsooooogooboooopobooDbo

0000000 2000000 FITSOOOOODOOODOODOOCODOODOODODO

gobooooobobooobobooboobooboobbooboooon

[netPBM]

netPBM 0O OO pbm+ (extended Portable BitMap toolkit) D0 OO0 000000
000OO0bOoooooorIrsoooooooooobooooooooboOobOobooDoon
O0netPBMOOOOOOO0OO0O0O0OOO pnm (pbm(portable bitmap), pgm(portable
gray map), ppm(portable pix map) 0 00) 0000000000000 00O0OOO
0000000000000 FITSODO0O000O fitstopnm, pnmtofits 000000000
0000000000000 sourceforgenet 00 000000000000 O0OOOO0O
000000000000 UNIX (Solaris, IRIX, NetBSD, BeOS, Mac OS X, 0 O Linux
)0 Windows(cygwin, djgpp, Mingw32), VMS, Amiga 00 0000000000000
gooooo

gooooooon 11y oo0oooooogo

http://netpbm.sourceforge.net/

[ImageMagick]

ImageMagick OO0 0000000000 DO0O0OODOOnetPBMODOODOOOOOOOO
convertU 000000 display DOOOODOOOOODO 100000DOO00COODOO
00000000000 000DO0O000D0 identityDODODOOOODOOODO mogrifyd
00000 montagel 0O DO OOOODOOO importd D OODODOOOONON animate
00000000000000UNIXOOOOOOOD (00 Linx) DOOOOOOOO
O00OWindows 0000000 0DOOODOOOO

00000000 s5570000000O00ODO

http://www.imagemagick.org/

[gimp]
gimp (GNU Image Manipulation Program) O GNU (http://www.gnu.org/) 0 00O
000DO0000oDoooDooDOOobO0obOOoooooorIrSoooooooonDOooDO
gooooooooooboooooobbooboooooooooooouooboo
000000UNIXOOODOOODODOOO Windows 000000 ODOODOOODOO
gbooboooob 125000000000000
http://www.gimp.org/

xv] 0ODODOOODOOOOOO0O0OODOO0OO0O000O0 xwvOODOOODO 3.10a000 FITS
oooooboooooooooodooooooobooooooooooooo
ooooao
oooooooooooao
http://www.trilon.com/xv/xv.html
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2.1.2 0OOO0ODOOODOOOFITSOOOOOO

2.1.2.1 IRAF :[NOAOOUOOUOOOOOOOOOO)]

IRAF (The Image Reduction and Analysis Facility) 0 NOAO (the National Optical
Astronomy Observatory) 0 0000000000000 00ODOOOOOODOOODOO
gdbobodooooooouoouoooboooooouoboooooobooooon
Jddddddooooooooooooooooooooooooooon STSDAS
(The Space Telescope Science Data Analysis System) 0000000000000 00O
O (http://www.stsci.edu/resources/software_hardware/stsdas) 00000000
0000000000 UNIXOOOOOOOOOoOoOoooOoOoOOOLinux OO0O0000O0
PCOOODOODO UNIX(PCUNIX)OOOODOOOOOOOODOODOOOOOOODOOO
000000000000002.12.1 0 Sun OS (SunOS 4.* 0 O Solaris)d Digital UNIX[
HP-UXOIRIX OOOOOO PC UNIX (Linux(Red Hat, Slackware, SuSE)0 FreeBSDO
Solaris x860 Mac OS X) DO O0O0OO0OO0OOOOODOOO

gooodoooooon

http://iraf .noao.edu/

IRAF OO0O0O0oOooooooog ],]&[1':5@] W"“;::':"’;’;“W Qjﬂyﬁj;jd.ﬁ,‘"
o0obOooOooOooOobooboooDo ) -
XIMIRAF OOGOOO GUIDOOOOO
0O0o0o0o0O0ooooogooooogo
xgterm 00000 OO ximtoold O U
O00odddd xtapemon DO OOOO
OOOO0IRAFOOOOOODODCOCOO
O0000O00oooooooogo (PC
UNIXOO)Oooooooo 1.31 0
ooo

Ooo0oooogoooooooooo
0000oooooooogooooogo

. ! s OO0
O0Oximtool O FITSOOOOODOO 0 (ximtool 0000000 0)
gooooooouooooo

OIRAF O0OO0OOO FITS OOOOOOOODODOOOOO
OIRAF OODODOOO

OGIF OO0O0O0DOODOOOOOOOO00D0ODO
oo0o0o0O0000oooooOo0O0o0oooooooo
oooooo (ooo, oooo)

x WCS (World Coordinates System) DU OO OODODO
x00ODOOOOOobDboo

x0oOoOOoOo, 0oooooo000o

gbobooobogbood
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2. FITSooooooooor?

2.1.2.2 AIPS :[000000O0O0O0OOCOOO]

AIPS (The Astronomical Image Processing System) O NRAO (the National Radio
Astronomy Observatory) 000 0000000000000 000O0OOO0OOOOOOO
0000000000000 000000000 ¢ O FORTRAN O0O0O0OD0OO00 X
Window OO0 O0O0OO0O0OOOOO0O

J000dOooonD 31DECO3 00000000000 0000ad

http://www.aoc.nrao.edu/aips/

AIPSO00000000000000000 C++ 00000000000 AIPS++
oooo
gooboooob 1900gouobooooboon
http://aips2.nrao.edu/docs/aips++.html

000000000000 oo0obOoooooDooD AlPSO0ODODOODOOODO
000 NEWSTAR OODOODOODOOODOODODOODOODOO Solaris, IRIX, HP-UX,
Linux (onInte) 0D 00000 export 00 000000000000 O0ODOO0O (tatem-
atsu@nro.nac.ac.jp) 00000000000

export 0000000000 COCOOOOOO

http://www.nro.nao.ac.jp/ fjse022/

gooobbodooooooooootbooo b oooonooooa
00000000000 0000000 UltraSTAR (Unix and/or Linux based software
Tools for Radio Astronomy; STream processing in Astronomy data Reduction package)
000000000X110 MotifO0 OO D000 lesstiftl] 00 OO X11/Postscript O O
0000000 PxpOmake 00O Ohttp://www.ioa.s.u-tokyo.ac.jp/VST/Pxplib/
index-j.htnl0 0 0O00O0O0ODOO0O 20030 0000000000000 0O0O000O0O0O0O
http://www.ioa.s.u-tokyo.ac.jp/VST/UltraSTAR/index-j.html

2.1.2.3 MIDAS :[ESOUOO0O000O0O0O0O0OO0O]

MIDAS (Munich Image and Data Analysis System) 0 ESO (The European Southern
Observatory) 0000000000000 O00OOOOOOOOO0O0OOOOOODOOOO
O0000000000000ESOOOOOO (D00 La Silla O Paranal O VLT (Very
Large Telescope)) 0 D0 0000000000000 0O0OO0O UNIX (DEC OSF1/Ultrix,
HP-UX, IBM AIX/RS6000, SGI/IRIX, Sun OS 4.*/Solaris) 0 VMSO PC Linux 0O 00O
00000000 (CO FORTRANOOOOOOOOOOO)O

00000000 o3SEp 00000 O0O0Oooooooood

http://www.eso.org/projects/esomidas/

0O STARLINK 00O ESO O VLT OO0OO0OO0OO0O0O0O0O0O0O SkyCat (0D OO JSky
00)000000 GAIA (Graphical Astronomy and Image Analysis Tool) 000 OO
000000000 DD0OSolaris, Tru64 UNIX, PCLinux 0 0000000000000
00 26-120000000000C00

http://star-www.dur.ac.uk/ pdraper/gaia/gaia.html
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21.3 FITSUOOOUOOOOOODOOOOOOOOO

0000000000000 000000000o00FITSoooooooooon
gbooboogboboooooooobouobobbogbooooooboooboobobo
gbbogdgbbooboooo

2.1.3.1 FTOOLS :[FITSO0OO0O0O0OO0O0OOO0O)

FTOOLS O HEASARC (High Energy Astrophysics Science Archive Research Center)
0 W.D.Pence 00000000 FTOOLSteam OO0 0OOD0OODOOO FITSOODOO
OoOooooooooooDooODODOO0ODOO0O0000ANSI FORTRAN, ANSI C, Perl,
Tl OOODOOODDOODFTOOLS OOODOODDOODOODODODOODDOODODODOOO
goooooboboboooooooboboboooooDobDobo tvOoOooD GUI
bbbt bouUNX Ooobobobuooooobuoboooboo
0 UNIX (Sun/Solaris, Digital/OSF, SGI/IRIX, Mac OS X, Linux (x86, PPC/Mac)) O
Cygwin 0000O0DOD0ODODOOODODOO

JoooooonD s300000000000O0O

http://heasarc.gsfc.nasa.gov/ftools/

2.1.3.2 FITSIO (CFITSIO) :[FITSOO0O0O000O00OO0OO0OOOO]

W.D.Pence 0OOOOOOODOO FITSIOOOOOODODOFITSOOOOOOODOO
0000 machine-independent 0000000000000 O0O0DOOOOOOOOOO
CO FORTRANODOOOOOOOOOOOOOOOOOODODOFITSOOODOOOO0O
0000000000 0000D0ODODstandard extensiond 000000000000
Binary Tabled WCS O checksum 000000000 UNIX/VMS O Windows 000
0000000000 Windows O DLL (Visual C++, Borland C++ 0)000000
oon

Oooooooooz2470000000000000

http://heasarc.gsfc.nasa.gov/fitsio/

2.1.3.3 funtools : [SAOUO0O FITSOOOOOOUOOOO]

funtools 0 SAO O HEAD (High Energy Astrophysical Division) 0 R&D 0000
0o0oOOodbooooo FIISO0OO000OO0OO0DOO0OO0OO0bOO0ObOO0ObOOOoOoDOOoOoO
000000 FITSOOOODO BINTABLEOODOOOODOODOODOOODOOOO
gooooooooooooooodoooobooooooooooooooooo
00000 funcale (for binary tables), funcnts (count photons), fundisp (display data),
funhead (display a header), funhist (create a 1D histogram) funimage (create a FITS
image), funmerge (merge one or more table), funtable (copy selected rows to a FITS
binary table) 00 0 O0000O0COOOO0OODOOOODOOOSolaris, Linux, LinuxPPC,
SGI, Alpha OSF1, Mac OS X 0 Windows 98/NT/2000/XP 0000 O0O0OO0OOOOO
00 123 000000000000

http://hea-www.harvard.edu/saord/funtools/

21



2. FITSooooooooor?

2.1.3.4 WCSLIB : [World Coordinate System 000 O00000O]

ANTF (Australia National Telescope Facility) O M. Calabretta O World Coordinate
System 000 (000 20000000)00000000000O000OOOOOOOO
0000000oO0oowWCsSLIBOODOOOODODOOOOOoDODooooOo cooooo
00000000000 330000000og

http://www.atnf.csiro.au/people/mcalabre/WCS/index.html

2.1.3.5 WCSTools Package : [SAOO WCSOOOOO)]

WCSTools 000000 Harvard-Smithsonian Center for Astrophysics (SAO O TDC
(Telescope Data Center)) 0000000 WCSOOOOOOOOODOOOOWCSTools O
wCSOOooooooooooooooooooooooooooooooon FITSO0D0O
OO0 IRAFOODOOOOOODOODODDODOODOFITSODO0000000000000
gogboodbogbobuoobobbobuodboobooboobooboobooboooo
0000000 HST (Hubble Space Telescope) O GSC (Guide Star Catalogue)d USNO
(United States Naval Observatory)J2MASS (Two Micron All Sky Survey) Tycho-2 (ESA
Hipparcos 00 ) 00 0000000000000 SAOimage, SAOtng, ds9, skycat 0 O
googoon

doooooono 351 000000000000

http://tdc-www.harvard.edu/software/wcstools/

2.1.3.6 eclipse from ESO :[ESO0 COOOO0ODO]

eclipse (ESO C Library for an Image Processing Software Environment) 0 ESO O
0000000000O0OO0oOoOooOO ANSICOOOOOOOOOoOoOooO ESOO 3.6
m 00 Adonis (Adaptive Optics system) 00 000000000000 000000O
gooooooboboboboobbodoobooboobboobboooboooua
O0000OAdonis 0000000000 ODO0O Python 00000000 DOOOO
000000000 FITST/OOOODO0OO0OOO0OO CO00O0O0000 dofits (http:
//www.eso.org/projects/aot/qfits/index.html) J OO0 OO0

Joooobooo 481 000000000000

http://www.eso.org/projects/aot/eclipse/

2.1.3.7 Horizon : [NCSA O JavaODOODOODOODO]

NCSA (National Center for Supercomputing Applications) 00 Java 000000
000000000000000 Horizon OOOO0DOOOOFITSOOOOOODODOOO
oooodoooooooooo

http://imagelib.ncsa.uiuc.edu/Horizon/

2.1.3.8 nom.tam : [FITSOO JavaOOODOOOOO]
nom.tam 0 NASA GSFC (Goddard Space Flight Center)/HEASARC O Tom Mcg-
lynn 0000000 FITSOOOOOOOOOO JawvaOOOOOODOOCOOODOO
gobodo o9radooooobooooo
http://heasarc.gsfc.nasa.gov/docs/heasarc/fits/java/v0.9
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2.1.3.9 FITS 1/0 software in IDL IDL (Interactive Data Language) 0 000 0O O
0000000000000 00000O00000000 (http://www.rsinc.com/idl/)0
NASA GSFC O Wayne Landsman O IDLOOOO0O FITSI/O0O0000O0O0OOO
IDL Astronomy User’s Library 0 0000000000000 OO0O0O0OOO0OODOODO
OOFITSI/O0000000000O0O0O0O0O0OO0ODOO0DOO0OOOODODOOOOO
FITSO0oooOooO0ooo00oooo0o0ooodo 400000000000000000
000000000 0O0000000D0D000 URLO fitsio.html OO
gooaooaon
http://idlastro.gsfc.nasa.gov/

2.1.3.10 FITSI/O00000000 :[0000000D0O0O0OO0O]

ooooo oo opoot oooo oooo ASCII | BINARY | 0OO0O
Table Table oo

CFITSIO C/FORTRAN Low rw? rw rw rw rw

(HEASARC)

WCStools C Low rw - r r -

(SAO)

eclipse(qfits) C/Python Low rw - - W -

(ESO)

nom.tam Java Medium rw r'w r'w rw rw

(HEASARC)

FITS IDL IDL Medium r'w W W W -

Library

!Low: 0000DDOO0O0D (DDO000DD0O0O00D), Medium: 000000000 (0DDOO0ODODO)
2rw: 000000, r: 000000O,-: 0000

t http://heasarc.gsfc.nasa.gov/docs/heasarc/fits/fits_libraries.html OO 0000

214 FITSOOOOODOO

FIrsooooooooooOoooooooooooOooooOooooooooooon
gboobobobobooboboobobobobobobobob

2.1.4.1 FITS Support Office Sample Files : [gsfc 00 00000]
HSTOOODOOODDODOODOODODOOODODOODOOOIMAGE Extension 000 O
IUEODODOOO0OoOooooooooo
http://fits.gsfc.nasa.gov/fits_samples.html

2.1.4.2 NRAO Sample/Test Data : [NRAO OOOOOOOOO0OOOOOOOO]
NRAO OODOOOO FITSOOODODOODOOOOOOOOOOO (20000000
O00000)0oo000oo0bOOo0o0ooO0UooOOoUbOOoOoooOoOooD
http://www.cv.nrao.edu/fits/data/

2.1.4.3 HEASARC/OGIP Sample Files : HEASARCOOOOOOOOOOO]
HEASARC O OGIP (Office of Guest Investigator Programs) 0 DHFWG (HEASARC
FITS Working Group) 000 0000000000000 0OOOOODOOOOOOOO
ooooooooooood
http://heasarc.gsfc.nasa.gov/docs/heasarc/ofwg/ofwg_samples.html
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22 0J0o0oO0oobooooodgobo

0000000000000 (00 WWW (World Wide Web)) 00000 FITS O
0000000000000000000000000

221 FITSOOOOOOOOOOO

2.2.1.1 FITS Support Office : [FITSOOO0OO0O00O00D0O]

NASA O GSFC OO FITSODOODO
0000000 Support Office 000
000000000@DOooon IAU
FWG (00)0000000000 W.
Pence 0OO0O0ODO) FITSOOOOO
000o0000ooooooooooo
oooooooooooooooooog
ooooooooooooooog

e FITSOOOOO0O0O0O

e FITSOOODOO000000OO

e WCSOOOOOOODODODODOODOOOO

e FITSOOODODO00O000 (00)

e FITSOOOD0D0000000O00OOOOODOO0O
FITSO0OOO000O

http://fits.gsfc.nasa.gov/

0000000000000UCO/Lick (University of California Observatories/Lick),
STScl (Space Telescope Science Institute), NOAO, ESO 000000000 OOOOO
gboboddouobooootdootoooobooooooobooooooouooon
gooooodood

2.2.1.2 HEASARC :[HEASARC O FITS 0 O]

NASA / Goddard HEASARC (High Energy Astrophysics Science Archive Research
Center) 00 FITSOODOOOOOODODOOOO0OO0O0O00OODOOO0O0DO0OOOOOOOO
oooo

e FITSOODODD0O0000000 (HEASARCODODOOOOO)
e FITSOODODO HEASARC 00000000000000000000000
e FITSOOODODOO0O000 (00)

http://heasarc.gsfc.nasa.gov/docs/heasarc/fits.html
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2.2.1.3 NRAO :[NRAO O FITS 00]
NRAO OO FITSOOO0O0O0O0O0O00000000000000000 FITSOODO
0D0ooo0o0o0oo

e FITSOOOOOOODODOODODO

e FITSODOO NRAODOOODOODOOODOO

e FITSOODOODODOOOO (ODDO)

e WCSOUOODOODOOOODOD
FITSOODDOODODO0ODODDOOO0OOO0O0DODDOO00O0o0oogoon
FITSODOO wais OO0

http://www.cv.nrao.edu/fits/

2.2.2 NetNews: sci.astro.fits 0 fitsbits O 0000000

NetNews 00000 sci.astro.fits 00 FITSOODO0OO0OODOODOODOOODOO
0000000000 0O00O0000OoO0O00OOODO00OOO0O0DOoOOoODOoObO
goooobbooo wwwiodoooooogoo

news:sci.astro.fits
oo ooobooooooooooooooooooooo
000000000000 U000000o000) 0D FITSOOOOODODOOOOOOO
0000 (0O0) o000 NRAOO FITSOOOOOODOOODOODOOOOOOOODOOO

00000000 FITSOO0000d0Dooo0doooodooooooooooooo

fitsbits 00 OO0 D OO0OOD0OOOODOOOO
http://listmgr.cv.nrao.edu/mailman/listinfo/fitsbits
00000000000 0000 FITSOOOODODODODOOOO(@ODO)OO FITS O
00000000000 DOO00DO000b0DOO00nODOdfitsbits O sci.astro.fits 00 OO
gooooooooooooooooooooooooooooooooooooooo
goooooooooooooooooooolooooooooooo

2.2.3 ADASS 0O TIAU GA BoF

ADASS (Astronomical Data Analysis Software and Systems) 0000000000
gdodtbotudboboooboootbooouooonooooooooooouoodoa
FITS 00O FITS BoF (Birds of a Feather =0000) 00000000000 FITS
00000000000 WellsOOOOOOODOOOODO FITSOOODOOODOOOO
O000000000000D)2003 000 0000000000000 CDS (Centre
de Données astronomiques de Strasbourg) 0000000002004 000000000
0000 CALTECH O IPAC (Infrared Processing and Analysis Center) 000 100
24-27000200000000000000000000000000000ADASSO
000000 URLOOO(ODOO0DO0OOOOOO0OO0OD0OO0OOOODOOOOOoOoon)
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http://www.adass.org/

000300000000 IAU (International Astronomical Union = 00000 0)
O GA (General Assenbly =00) 0000 FITSOOOO BoFOOOODOOODOOODO
0000000000000 0D IAUFWG ODOOOO0ODODO0O00ooDooooooooo
gooooo20odooooooooboooooooooooboooooooon

23 UOO0O0Ooooo
23.1 OO FITSUOQOO

FITSOODDODOOOOOOOO TAU O Commission 5 (0000000000 OOO
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4.3. Generalized Extension
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4.6. Physical Blocking
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4.9. Year 2000 Convention

4.9 Year 2000 Convention
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5 FITS OUUOOOOO
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5. FITSOOOOOO

5.2 FITSUOOOOOOO
5.2.1 FITS OO
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e Primary HDU (Header and Data Unit)
e Random Groups (optional; Primary D 0000000000000 0O0O)
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ggodooobobbooooooobobobobooooooobboboooooboobo
gbobobobobobobobobo

5.2.2 Primary HDU

FITSOOOOOOOODOOOOO Primary OODO0O0OPrimary OO00OODODOO
Primary 000000 (00000000 0O0)00000Primary 000000000
Primary OO OO0 NAXISOODOODOOODODODO

Primary HDU OO OOOOASCIIODOOCOCOCOCOCOOOOOOOODOOOOOOO
gboboboboboboboboboboooobooboooooobooDonDO 360
goooOoOoOoOoOOoOOOODOOOOOOOODOOODODOODOD (1600 20) DO
goo

FITSODOODOOD Primary OOO0O0OO 0999 000 O0OOODOODOODOO
ooooogobooooooooobooobooobobobooobuoobobO Primary
goboooobboboooboboobobobooooboboobobboboon
goboboboboboobobooboblioobooboboboobooboong axis
100000000 DbO000DbDU axis 20 indexOOOO0DODODOO0O axis OO
000000000000 axism (m O NAXISODO)DO OO00OO0OO0OOOOOOOOOO;
ooooo0 A(xp,xe,...,x,m) 0000000000 1000000

gobooobooobooboobdg 10000b NAXIsnOOonoooooo 1004ao
000 (Section 3.3.2) 000 0000000000000 OOOOOOOOOOOOOO
ooobobooboogodbobUobUbUIEEED D0 DOoDoooDgD +00b0bDO
ggo
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5.3. OO0

A(lOO ,100,...,1),
ARO0O0 ,100,...,1),
0oooooo:,

A(NAXIS1, 100 , ..., 1),
A(1DD ,200,...,1),
A200 ,200,...,1),
oooooo:,
A(NAXIS1,200 , ..., 1),
0oooooo:

A(100 , NAXIS2, ..., NAXISm),
oooooo:,
A(NAXIS1, NAXIS2, ..., NAXISm)

O 1000000000000 axis1OODOO indexOODOOOOODOOOODOO axis
Oindex 00000000 0oooobboooobboobbooboobooooboonDn
goood

5.2.3 Extensions

U000 extension O OO00O0O0000O0O0OO0OO

000 O extension 0000000000 Oextension DO OIAUDO 5000 (FITS WG)
000000

U0D000 O extension OO0 D0DO00O0O0O00OD0DODO extension U0 DOOOOOO
goog

OO0o00O000oO0o0obD oooOg FITS000000DO00DO0O0ODDOO extension OO
gooooboogn

Standard Extension [ standard extension 000000000000 ODOOOOOO
0000000 oo0o0o0oooooooboooooooooo

FITSOOOOOODODO extension O Primary HDU ( D0O00O0O00O00O0O Random
Groups 0000 ) 000000 extension 00000000000 FITS OO
OO000O000 standard extension 000000000000 OOODOO

5.3 OO0
5.3.1 0OO00O0OOOO

gbbooobooboobad
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5. FITSOOOOOO

goooboobobobobobobobobobobmyu ~OobobOobobo
gobooobooooooooboboobooboobobooonbog 0o

000000000000 0ooooDoD sooOo0Ooooooo AsclIoooon
guobodboobobobuooboooobogobooboobobbooboobaan
ggodbobobogobobuooboobuoobuooooboboobbobaooban
gogbodobooobo g, iooboooboboboobooooboobooboooooon
0000 (D000 O0)oooooooooooO (9, 100000=00000 1100
0000000 (mullvaluey)DO0O00)00000000O00O0O0OOOCOOOOOOOOO
gogobooobbooooboboobobboooboooboboboo obboooobo
goboooooboboobbooboobooboon

5.3.2 0O0OOOUO

OPrimary OO0 OOO0OOOOOO
Primary 0000000000 D0OO0ODOOODOOO

SIMPLE
BITPIX

NAXIS
NAXISn, n= 1, ..., NAXIS

N R

(other keywords)

last END

O 1 Primary DOOOOO00OOODOO.

SIMPLEO O ODOO0OODOOODOODOO FITSOOOODOODOOSIMPLEODO OO
00 Primary 00000000000 O0OSIMPLEDNOOOOO NAXISnOOO OO OOGO
oo OosIMPLENOOOOO
extension 100000000 O0OOO

Primary OO0 0000000 0OOOOOOOOOOOOOO

NBITS = |BITPIX| X
(NAXIS1 x NAXIS2 X --- X NAXISm), (1)

gdb NBITsOOOUOOODOOOOODOOOOODOOOO0OOOoobooboobooooobon
0000000 m0O NAXISOUOOBITPIXU NAXISnOOOOOOOOOOOOOODO
goog

gboooobobooobod

SIMPLE UUD0 TOO rOO0OO00O0O0O0OO0OODO0DOOO0OODOOO0DOOO
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5.3.

BITPIX DU UOOOOO0OOUOO0OOOO0O0OLOOO0OObOOoObobOoooboobn
NAXIS 999 00O dpobogbobooboobbooobuoobboon
NAXISn DU 00000000 n00000D0000000O0

END DOUOO0O0 980 0boboboboobobooboon

g googn
g8 O 2

16 16
32 32
-32
-64

0 2. 000 BITPIXOODODO

oof

extension U0 0000000000 Primary OO0 0O000O0O0O0OO0OO0OO0OO0O

EXTEND U0 TOOUOODDOUOODOUOODDO extension DO OOOOOOOO

Oextension DO OOO0OOOOO

extension U0 000000000000 O0OO0O0ODOOXTENSIONOD OOUOODO NAXISn

gbbooboobogooooobboobuooboobboobooon

XTENSION

BITPIX

NAXIS
NAXISn, n= 1, ..., NAXIS

=W N =

(other keywords, including ...)
PCOUNT
GCOUNT

last END

O 3: 000000 extensions OO0 OOOOOO

extension data 0000 O00OOOOODOOOOOOOO

NBITS = |BITPIX| x GCOUNT X
(PCOUNT + NAXIS1 x NAXIS2 x --- x NAXISm),
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5. FITSOOOOOO

oo NsITsOOogoooboogbbooabobobuooobbooooboboaon
U0Om0O NAXISO OO BITPIX, GCOUNT, PCOUNT, NAXISnUO O OUOGOOOOOO4OoOoono
gooof

gboooobobooobod

XTENSION extension U O OO OOOODOOOO0OO
PCOUNT DD O OO0OOODOOODOOO group DODOOODODODODOOON

GCOUNT UUDODOOO0boOoobuol groupOOOOMO

goboooboooobooooo
gogboboobooobobooboobobbooobooboobooboboooboboooon
oooboobonDobobobobgbuoEbUd History U DOODOO0DOOOOOOO
ooooooboboboboboboboobbboobooooobob0UbdD Extension
gobooooooboobobon

DATE YYYY-MM-DD 0O OO0 YYYY-MM-DDThh:mm:ss[.sss...] 000 UTC OO HDU
000D0D0O0000YYDO 400000MMO 20000DD0 20000000
0000000000 TOOODOOOO0O000h O 200000m0O 20000
ss00 (0000000O0000)0000s

ORIGIN FITSOOOOOOOODODOOOOOD

BLOCKED U 0ODD TOOOUODODOOOODDOOOODLOOO0OO0DOOooooboooooDoo
gbbodobboobooboooooboobobuooboobboobooo

DATE-0BS 00000 UTCOOOOOOODOS
TELESCOP UU DO UOOOooooogno
INSTRUME DO UODOOO0ODOO0ODOO0O
OBSERVER U O OOOOOO0OOOO

OBJECT UUDOOOOOOO

EQUINOX DO0O0OD0ODOO0O00obobooobobooooobbooobbooooobooo
equinox JO0O0OO00OO0OOO0OOOOOOO

EPOCH FITSOOOOOODOOUOOODOOOOOODOODEQUINGXODOOODODO

AUTHOR DU OOOOO0OO0OOOO0OOO0bO0O0booboboobobooboobodng
gboooobooooo

REFERENC U0 UDOUODUODODOODODLODODO

SATED 00000000 DDO2000000000000000000000007500000000
SpDATE-0BS U UUODUDUODOO7500000000
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5.3. OO0

COMMENT U0 DOOO0OOOOO0bOoobuooobuoaboonnog
HISTORY DO 0O0O0O0OO0O0OO0OOO0OOOO0O0000000000000

“007”00000 1800 ASCIIODOOODDO98 ODDOOOoODOO0ODOOoOooOOoO
ooooboo

BSCALE U0 UOOOO BZEROUDUOOUOODOODOOODODOODLOODOOooOOoboooon
goboooboobbooboooboboobboob 100

BZERO D0 DO 0O0OOO BSCALELODOUODOODOOODODOODOOODOOoOObOOO0On
goboooboobboobooobobuooboboob oo

BSCALED BZEROO OO DD ODOOODODOOOOO:
000 = BZERO+ BSCALE x 0 0 [ (3)

BUNIT 00O OODO BSCALEU BZEROD DD UOODDODOOODDOOOODOOOODODOO
god

BLANK DD 0OO0OO000O0O0O0OO00O0DODOOO00O0DO00000obOob0o0o0ooooDog
god

CIYPEn n 00O U00D0O0D0O0ODO0OO0O0OO0D0DOO

CRPIXn nU 000000000 O0O0DOODOOOOOOOOO0OOODLOODLOODbOOObOOn
U000 100 NAXISnOO 10000000 1 000000000000000
god

CRVALn CRPIXn O UODODOOODOOCTYPEnODODODOOODOODOODOOOODOOO
gboooooooboooon

CDELTn CRPIXn OO DOUODODOOOO0OO0OOO0OOOO0OO0OOOOOOO0O CTYPEROODOODO
gboooooooboboooboonboo

CRPIXn, CRVALn, CDELTn 0000 n000O0000000000000:
n00000000 = CRVALn+ (0OO0ODO - CRPIXn) X CDELTn (4)

CROTAn CTYPEn U O U ODOUOODOUODLDOOOLOOOOUOOOOOObOOObDOOoOobOOonn
OO000000 00000 cTYPERODOOODOOCOOOOODO degree DOODOO

DATAMAX DO 0ODUOOOOOOOOOOn
DATAMIN U0 OD0OO0O0O0OD0OO00ODOO
EXTNAME FITS OO0 OO0 XTENSIONO OO O

EXTVER [ [0 XTENSIOND EXTNAMEO OOUODO OO extension DO O00O0OO0OOOOOO
ogdn

EXTLEVEL extension O OO0 extension OO0 O00OO0OOOOOOOOOO
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5.

FIrsooooogd

5.3.3 [

gbobooboobooboobobboobbobobuoboooboobobooo
gobooodgob 1obgoboobobooboobobbooobooobooboboboooboon
gbbooboobooobuooboooboobuoobooboobooboobbouaan
000000000 (DOoooooooooo)o

gob oboogobboobobonoog »o0120b000000200000 800

000000 >D00b0o0o0gnD ASClIooooooooboOooobooo
0 (000000)0000DO0O0LO0O0O0O0O0DOO0DDODOO0OODOOO

gooboboobooboooboobooooboobooooboooo bbb 11-80 0
gbooobooooboooboo ocboboooobuooobobooobobooooboo
gbooboooood

0000000000000000 68(=80-8(00000)-2(=")-2("))0
000000000000000000 0BJECTIOOOO0O00O00000000

OBJECT, . ,=,’ NVSS,,J000000-200449 ,_ uuunoounn’ 1w/ u32-char

o0 oboooboobooob rtoobd FrOo300000000DODOODODODODODODO 11-80

o

gboobogoboodgb thod ruogbobobuo tThod roobogbgoaon
oo0o(o0o0ooooooo)0Dooooooo

0000000000 11300000000 ASCIIODODOO0ODOOOO0O0DOoOO
gooobooobooo +40b00 -b0obobUo+0b00DbObOoD

gbooooooboobobob 11-soboboboboboboobobobboonn
gbooooood

0000000 OcoODOo0OoOoooD 1130000000 AsCcliIoooooooooo

00oo0o0o00o0o0ooo0O00 +000 -000000 (+0000)DOOOO
gbooooono .obooooboobboooboobooboo 1boboobooon
goooooooboobo .boobobooboboboobooboboono .ooo
000o00o0o0o0o0o0oo0o0o0o0 (OO0 PPOU000 D)00O0OoO0OOO
goooo

gbooooooboobobob 11-soboboboboboboobobobboon
gbooooood

godob booobooooboboboboobobooboobobo ,ob0o0o

000 (H)D0O0OD0O (0DDDO (14, -45))00000000OOOODOOOODODODO 1
gbobooboboooboobllsoobooboboooboboobon

gobobobob boobbooooooboboboooobobooboboboobooooo
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54. 0O0OOOO

54 0OUO0OOO
54.1 0O0O0O0OO
gboobooboo

00 00010000000 700000007000 ASCliIODOOoDoOOOoOO
gboobooobooboonDO

0000 oDoobooboon
le U000 2000000000000000OO0 200000ODO

200000 2000000000000 00O0O0OD 40000O00ODO

5.4.2 IEEE-754 000000

32000 64 000000000000 FITSOODO0O000000OOODOANSI/IEEE-
754 00 "000000000 BITPIX = -32 000 BITPIX = -64 00000 32, 64
0000 IEEE00D00D0000O0D000000O0D0000000D0OD000onan
0000000000000 000000000

3200000000000000000000000000

(00 °1.00°'000000000...01000 1.00 = 1.00...01 = 142723 000)

00000
(0oo0o)

g
1 0
0
g

2-9
10 - 32

OoOoo O

04 3200000000000000

o0 = (-)HE x208-120 41 g (5)

(4000000000000 (DODO0O0)0D0D0ODOOODOOOOOOO

0ooog O
(0oo0o)
1 0
2-12 O
13-64 O

oog O

Usoe4bDOonoooooooooon

0 = (-)H0 xo@H-102) 4y op (6)

"NOST 100-2.0 000000 IEEE-754 0000000000 Appendix 000000000000
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5. FITSOOOOOO

5.5 Random Groups [0

000000 FITSO000000O0Random Groups DO O0OOO0ODOODOOOOODOOO
0000000DO0OD000D0O0b00 Random Groups O OOOOOODODOOOOO
FITSOOODO0OO0O0OO0O000000000000000000 Binary Table extension
00000 Random Groups 000 0000000000000 OOO0OOOOO(“An
Extension of FITS for Groups of Small Array of Data”, Greisen, E. W. and Harten, R.
H., A & Ap Supplement, 44, 371-374, 1981)

5.5.1 0OOOOUO

OO0 0ORandom Groups 00000000000 Primary 000000000 Primary
0000000000000 b0oobOodoOog GROUPS, PCOUNT, GCOUNT O O
0000000000000 oD0oooO0o0ooDbOoDO0On extension DO OO0
O000000000NAXIS1IOOOOO0O o(Primary 00000000 OOOODO)O
00000000GROUPSOO0ODODOOOODO TODOO Random Groups 000000
goooooooo

Joobobobobooboboobobobobobobobobo

PTYPEn n U0 UUOO0O0O0OO0OOO0OOOOOOOO

PSCALn n 000 FITSgroup OO0 DOOOODOOOODOOOODO groupD0ODOOODODO
gboboooobbod pZERONnODOODODOO0OODOO0ODDODOOODODOOODOO
googooob 1ob0b0O0

PZEROn PSCALn 000D O0DO0DOOOODOODOODOOD0O group DO OOODOODOODO
gobobooobooooooobooooooobOon

gbobobobobobobob

00 = PZEROn+ PSCALn x group DO 0000 (7)

5.5.2 0O0O0OO0OOOODO

Random Groups DO O O0OO0OOOOOO0OO0OO0ODOOOOODOOOODOOODDO
gobood ececouNnTU DO OooOOOooooOoboboooboOon pecooNTOOOOOOOO
goboooboobogooooboobooboob evEeMODDODOO0ODOO0ODOOO0ODOOO0O0Od

GMEM = (NAXIS2 x NAXIS3 X --- X NAXISm) (8)

oo eMEMU U UODODODODODODLODODO0ODL0ODODUODOmO NAXISOOD
NAXIsn OO OOOOoOOoDOooOooboobobobob

000 Random Groups O DOUOOOOOODO Primary DO00OOOOOOODOOODO
gogo
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5.6. ASCII Table Extension (Standard extension 1)

gogbobobooobobbuooobboobbboooboboboobboooa 100
ggobobobooooboboooboobobooooboboooboobobooobobooo 200
gbo0o0 pTYPEn 00000000000 OO0O0OOODOOOOODOOOO0DOOOO00
goDbo0bboOooboobD psCALnl PZERONUDOODOODODOODDOOODOOODODO
goo

5.6 ASCII Table Extension (Standard extension 1)

standard extension 0000000000000 ASCII Table Extension 0 O O OFITS
J00000 Primary UO0O0O0OOO0O0O EXTENDOODOO TOOOOODO extension OO
00000000000 XTENSION=’TABLE,,,’ 00000000000 ASCII Table
Extension 000 0000000000000 0OO0O00O0O0OO0O0OOOOOO(“The FITS
Table Extension”, Harten, R. H., Grosbgl. P., Greisen, E. W., and Wells, D. C.;, A &
Ap Supplement 73, 365-372, 1988)

5.6.1 ASCII Table Extension OO0 OO OO

gbobooboboobuoobbodobodbod XTENsIoNnOD U oo goOO TFIELDS
gbobobooboobooobooobobbobobooboobobobbobobooboooboooon
gbooooboogn

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS

OO Ut WwN

(0000000000000 ...)
TBCOLn, n=1,2,....k 000 k O TFIELDS O O
TFORMn, n=1,2,....k 000 k O TFIELDS 0 O

last END

O 6: ASCII Table Extension 0 0 OO0 0000
gooooogoooog

XTENSION U0 0OO0O0O0O0O °TABLE,,,  O0OOO
BITPIX DUOOOUOOO 8O000OO

NAXIS O 20000000000 200 (ODO0)oooOOoOoOoOoOoOo
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5. FITSOOOOOO

NAXIS1 OO0O0O0O0O ASClIODOOOOOOOooooooo

NAXIS2 DU 0OD0OO0Ooooobooon

PCOUNT OO 00D OODDOO0ODOUOO0ODOOO0ODOOOO

GCOUNT U0 100000bO0b0oboboboob

TFIELDS OO0 0DO0D0O0O0OO0DOO0ODOO0ODOOnD 99 000n
TBCOLn n 00O 0O0O0O0OO0ODOO0ODOOOO0DOO0DOO0O0DO 10000

TFORMn n 00000000 0O0O0O00OCO ANSIFORTRAN-7T7 0000OD0ODOOCCOOO
000000000 (ooooDOO0o0o0oUoOooOLD)DODUUooooOoooO
030 0000000000000000000000000000000000 10
gbobogo20080b01e00bbooboobooooon

ooooono oOoooodod
Aw 00O
Iw OO
Fwd 00000
Ewd 0O000O0OO0OO0OO0O
Dwd DOO0O0O0OOOO0OO0O

0O 7: ASCII Table Extension OO OO TFORMn O OO DO O OO
000000000000 ooOb0oooooOoooOoOooDOoDO

TSCALn n U0 D0O0O0O00O000D0O0O000D0O0000O0 TZEROnUODOOOODOOU
gbobooobobooobooo .oboooo

TZEROn TSCALnU OO UO0OO0O0O0OO0O0OO0O0OOO0OOOOOOOO o.o0DOD
INULLn n 0000000000000 000O00000000000000
TTYPEn n 000000000000 O0O0O00OO00000

TUNITn nUO0OO000O00D0OOO TSCALnU TZEROnU DO OUOOOOOOOODOO
gooobobgobo

nboogbooobobooobbooboonobouooboobboobn

physical value = TZEROn + TSCALn X field value. (9)

0000000000000 000D0000000O000DO000Oooog
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5.6. ASCII Table Extension (Standard extension 1)

5.6.2 ASCII Table Extension OO0 OO0 OO

ASCII Table Extension D00 O0O0O0O0OO

U0 Primary OO0

O........ 1o, 2.0 N 4. 5. .. 6. T...
1234567890123456789012345678901234567890123456789012345678901234567890. . .
SIMPLE = T / Standard FITS format

BITPIX = 8 / character information

NAXIS = 0 / No image data array present

EXTEND = T / There may be standard extensions

ORIGIN = ’CDS ’ / Site which wrote the tape

DATE = ’23/09/83/° / Date tape was written

COMMENT AGK3 Astrometric catalog, formatted in FITS Tables Format.
COMMENT see: W. Dieckvoss, Hamburg-Bergedorf 1975.
END

00 extension OO0
OO0 @oooooooo)

1234567890123456789012345678901234567890123456789012345678901234567890. . .

XTENSION= °’TABLE ’

~

Table extension

BITPIX = 8 / 8-bits per "pixel"

NAXIS = 2 / simple 2-D matrix

NAXIS1 = 74 / No. of characters per row (=74)
NAXIS2 = 3 / The number of rows (=3)

PCOUNT = / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 16 / there are 16 fields per row
EXTNAME = ’AGK3 ’ / Name of the catalog

TTYPE1 = ’NO > / The star number

TBCOL1 = 1 / start in column 1

TFORM1 = ’A7 ) / 7 character field

TTYPE2 = °MG ’ / stellar magnitudes

TBCOL2 = 8 / start in column 8

TFORM2 = ’E4.1 ’ / xx.x SP floating point
TUNIT2 = °MAG ’ / units are magnitudes
ooog

TTYPE16 = ’BD ’ / Bonner Durch. star number
TBCOL16 = 68 / start in column 68
TFORM16 = ’A7 ’ / 7 character field

TNULL16 = ° ’ / blank indicate null
AUTHOR = °’W. Dieckvoss’

REFERENC= ’AGK3 Astrometric catalog, Hamburg-Bergedorf, 1975’
DATE = 214/07/82’ / date file was generated
END

51



5. FITSOQOOOOO

ooooooobooooo

oco@ooooooooooooo)

Ot 1......... 2000000 3o 4., 5o 6......... T....
12345678901234567890123456789012345678901234567890123456789012345678901234
+82457 11.4 G5 15 30 57.480 +82 15 06.18 1960.37 2 -005 +006 29.99 +82 459
+82458 11.4 F5 15 32 41.151 +82 10 17.17 1958.36 2 -004 +006 27.97 +82 460
+82459 12.1 15 32 42.107 +82 40 28.83 1960.37 2 -004 +006 29.99 +82 461

5.7 Image Extension (Standard extension 2)

Image Extension 0 1994 0 6 OO IAU FITS WG OD0O0ODODOODOODOOOOO
extension O UODOOOOOODOOOODOOOODOOOOOOOOOO

“The FITS Image Extension”, J.D. Ponz, R.W. Thompson and J.R. Munoz,
A & Ap Supplement, 105, 53-55, 1994

5.7.1 Image Extension [0 00O

Image Extension [0 Grosbgl et al. 000000000 FITS extension 000000
0000000000000000 International Ultraviolet Explorer (IUE) 00 00O
O0O0OGROUP ODOOOOODOOODOOODOODOODOODOODOODOODO Primary
JodooobooooogboooobooooooOOoboboooDOobOoOoDOoDo
000 Munoz OOUODOOODOOO Image Extension U Primary DO OOOOOOO
000D00DOO0DOO0DOODOODOODOn:

1. 0gobooboobboobooon

2. 000000 extension DO 0000000000 OO0O0OOO0O0O0O0O0O0O
gboobooobboooboon

3. FITSO000000000D0D0D00 extension 0000000 O0O0O00O0O0O0O0O0O
4. 00DOO0OO0DbOO0OOO0ODOO0OOO0ObOO0bOO0bOOobOOooOo

5. 0000 FITS Image Extension 0 0000000000000 OOOOO00O0OO
oooooobobooooboooooo Primary DODODOOOODOOODOOOO
(SIMPLE = TO OO OO °XTENSION=’IMAGE,,,’  0000000000O00O0O)O

Image Extension O IUE OO0 ODOO0OO0OO0OD0OOO0DOOOOOOOOODOOODOO
gogbodgbboooboooboboobuooboobooobgooboo
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5.7. Image Extension (Standard extension 2)

5.7.2 Image Extension 0000

Image Extension 0000000000000 0OO0OO0OOOO0OOOODOODOODOO
ooo

Principal IMAGE
HDU Extension
SIMPLE  XTENSION!
BITPIX  BITPIX
NAXIS NAXIS
NAXISn  NAXISn?

EXTEND? PCOUNT = 0
END GCOUNT = 1
END

I XTENSION=,,’ IMAGE .’ for this extension.
2n =1, ..., NAXIS.
Sextension 0000000000 O0OOO

O 8: Principal HDU OO0 00 0O Image Extension 0000 FITSOOOOO

extension U0 00 GCOUNTU O DOOOD ENDOODOOOOODODOOODOOODOOO
goooobobbboooooobbobtooooooooobooboobooooooboobooon
goboobobooobooboopoooooboobooboon

Conforming Bibliographic Commentary Observation Array
Extension Keywords Keywords Keywords  Keywords
EXTNAME AUTHOR COMMENT DATE-0BS BSCALE
EXTVER REFERENC HISTORY TELESCOP BZERO
EXTLEVEL LULUULILL INSTRUME BUNIT
OBSERVER BLANK
OBJECT CTYPEn
EQUINOX CRPIXn
EPOCH! CROTAn
CRVALn
CDELTn
DATAMAX
DATAMIN

LFITSOODDODO0O0 EPOCHOOOOOOOOOOD.

0 9: Image Extension 000 00000. 000000 FITSOODODOOODOOODOO
gog.

OooooD Primary UOOODOOCOOOODOOFITSOODOOOOOODOOOOO
U0bo0bo0boboO0dod Image Extension 00000000000 OO0O00O0OO0
gbobooooo 1999 000buo0boobooooboobuoobogon

53



5. FITSOQOOOOO

5.7.3 Image Extension 0000000

00000 extension OO0 OO0 O0O0OO0O0ODO0OOO0OOOODOO0O Primary
goobogb oegoooooboobooboboboboboogoooboooooon
00000000 Image Extension O ODOOO0OODOODOODO

Main Header
1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012345. . .

SIMPLE = T / Standard FITS format

BITPIX = 16 / 2-Bytes, 2-s complement integers
NAXIS = 2 / Number of axes

NAXIS1 = 768 / Number of pixels per row

NAXIS2 = 768 / Number of rows

EXTEND = T / Extensions may be present

CTYPE1 = ’SAMPLE / X axis

CTYPE2 = ’LINE ’ / Y axis

BSCALE = 3.1250E-02 / REAL = (FITS * BSCALE) + BZERO
BZERO = 0. / Bias

ORIGIN = °VILSPA ~’ / Institution generating tape
TELESCOP= ’IUE ’ / IUE telescope

FILENAME= ’SWP12345.LIHI’ / Filename (camera) (image).LI(disp)
DATE = ’12/10/92° / Date tape was written as DD/MM/YY
END

Main Data Record
(OO0O0o0oOoOooooooooo)

Extension Header
(ooooooooooood)

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012345. ..

XTENSION= ’IMAGE ’ / Image Extension

BITPIX = 16 / 2-Bytes, 2-s complement integers
NAXIS = 2 / Number of axes

NAXIS1 = 768 / Number of pixels per row

NAXIS2 = 768 / Number of rows

PCOUNT = 0 / Number of parameters per group
GCOUNT = 1 / Number of groups

CTYPE1 = ’SAMPLE / X axis

CTYPE2 = ’LINE ’ / Y axis

FILENAME= ’SWP12345.LFHI’ / Filename (camera) (image).LF(disp)
EXTNAME = °LFHI ’ / Data quality flags

END
Extension Data Record
(OO0Oo0oOoOooooooooo)
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5.8. Binary Table Extension (Standard extension 3)

5.8 Binary Table Extension (Standard extension 3)

W. D. Cotton (NRAO) O D. Tody (NOAO) OO0 ASCII Table DODDODOOOODO
0000 "BINTABLE' OO0 00O O Binary Table Extension 0 01994 O 6 O OIAU
FITSWGOODOOODOOODO Standard extension 00000000000 0OCO0OOO

“Binary Table Extension to FITS”, Cotton, W. D., Tody, D. B., and Pence, W. D.,
A & Ap Supplement, 113, 159-166, 1995

O0000000000O0O000000O00ODO (boooo)o

5.8.1 Binary Table Extension O 0[O

Binary Table 0000000000000 ODOODOODODOODOOODOODODOOOOO
000000000000 000d0ooo0o0o0obDo0o0DOooO0oooooo0ooono
00d0ooodooooooooooooooooooooooooooooooooon
00oO0o0oo0o0oobooobOobDo0ooobOoobOooDoOobOo subOooooo
000 1600 320000000000DOD00DO00O00ODODOOO ODOOO3200 6400
0000000000000 oo0o0ooooooooooooooooooon
J00d000dDd0dddDodooooo0oodoooooooDnDooDooooooOooo
O0oo0o0o0o0o0ooOo0/ooo0ooooooOo

Binary Table 0 FITSOOOOOODO “0007”" 0000000 (CoOoOooO)ooO
000 Grosbgl et al. 00 000 standard O O generalized extension table 00 O 000

Binary Table 000000000000 O0OODOOOOODOO EXTENDOOODO TOO
doodooooooo

5.8.2 Binary Table Extension 0O 00O O

OO000o0oo0oooo
XTENSION Binary Table O 00O OO °BINTABLE’ OO 00O
BITPIX Binary Table OO 8O0 OOO
NAXIS Binary Table O O 20
NAXIS1 OO0 “0”0 8UO00)oOoooo
NAXIS2 00000000

PCOUNT DODOOOOODOOOOOCOODOBinary Table 0 OOOO PCOUNTOH OO 00O
godg

GCOUNT Binary Table OO0 OO0 10000

TFIELDS 00000000 (0) 000

55



5. FITSOQOOOOO

TFORMn n D00 0000000000000 OO000100 TFIELDSOOOODOODO
O00OOTFORMn OO OOOOO L, rX, oI xJ, rA, rE, rD, B, rC, M, rP (0O OO
gogodlsoboooo320b0dubobobooiooboboobooooooo
OOo000o0o0ooO0o0ooOo0oOOoO0o0OooOOoOooODOoOUDOe40O00)]) O
00000r=0000 0D0D000O0D0O0DO0DO0ODOO0ODOODOO0OO0OOO0

gbobd n0gogbubobobobobobooboboboooboboooooon
Uobooo0obooobooobb0odbO0dTTYPED, TUNITn, TNULLn, TDISPn OO O OO

000000000000000000 FITSO0000000000000°0

OO00OBinary Table U0 OO0 ODUOOODOOO0O0OOOODOODO “DhOooo”0d “0O0
oo”gooogoooobooobobooboboobobobobooboboon

5.8.3 Binary Table Extension 0000 OO

0000000000000 19000000 Binary Table 000000000 (ODOO
0000000000)0 “IFLUX” 000000000 2000000000 “S0URCE” O
ooogdbleggooooooooopoobooooog “NO-IF”, “VELTYP”, “VELDEF”
gobooooooboooo

1 2 3 4 5 6
1234567890123456789012345678901234567890123456789012345678901234

XTENSION= ’BINTABLE’ / Extension type

BITPIX = 8 / Binary data

NAXIS = 2 / Table is a matrix

NAXIS1 = 168 / Width of table row in bytes
NAXIS2 = 5 / Number of rows in table
PCOUNT = 0 / Random parameter count
GCOUNT = 1 / Group count

TFIELDS = 19 / Number of columns in each row
EXTNAME = ’AIPS SU ’ / AIPS source table

EXTVER = 1 / Version number of table
TFORM1 = 11 ’ / 16-bit integer

TTYPE1 = ’ID. NO. >/ Type (label) of column 1
TUNIT1 =~ ’ / Physical units of column 1
TFORM2 = ’16A ’ / Character string

TTYPE2 = ’SOURCE >/ Type (label) of column 2
TUNIT2 =~ ’ / Physical units of column 2
TFORM5 = ’2E ’ / Single precision array
TTYPES = ’IFLUX >/ Type (label) of column 5
TUNITS = °JY ’ / Physical units of column 5
TUNIT19 = ’DEG/DAY ° / Physical units of column 19
NO_IF = 2

VELTYP = ’LSR ’

VELDEF = ’0PTICAL °’

END

000000TFORMN 00000 1200000000TpISPnO0 0000000000000 OOOOO
goboooooo
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59. UbOO0OOODbObOODbOD

59 UUUObOoObOoOogooon

Standard extension DO O0O0O0 ODOOO0OO0O0OOO0OOOODOOOOOODOOCOO
000 Grosbel 0 Wells DODOOOODOOO 19940 600 IAU FITSWG OOOO
O00O000O0o00O0O00DO0 oooo0oooO NOST100-2000D000D0OODO
gboboobooboobboobooon

http://archive.stsci.edu/fits/fits_standard/

59.1 OO00O0OOODOOOODOO

ooooooOoUoboooogoooooD FITSogoobo0bOoobooboOoobooD 10
000000000000000 2880000 (=23040000)0000000000O0
0000000000oo0oo0ooooo0ooooDooooog FITSO0oooooo
goooooo

5.9.2 0OUO00O0OOOODOOO

5.9.2.1 0000000 O0O0O0O0OO0O0OOO0O0O00O0OO0OO0bOOObOObOO0O0 288000
o00ooo0o0ooooogoooo FIISooOO000DODODOOO00O0DOOO00O0DObOOOn
gboobobooboooboobooboobooboobooooobooooobooDooo
0000000 FMmSo0oo0oooooooooooooooooooooooooo
0000000000000 o00O0000b0D (booooOooooUoooOoDUbo
000000ooo0)oQICO0O0O000 1/400000000000O0O0CLAN (DD
00000000ooo)0Doooooo

2" 0000000000000 0000OODODOOO 2r/2880 00O OOOOOO
gbooood

5.9.2.2 0000000 OOO0OOOOOOOOOOOOOOOOOOOOOOOL/20
o0 o000O0OO0O0O0OoOooooooooooOoOoOCoOOFITSOOODODO 10100
00000000000 0O0O0O0O0O0O00O0O0OLOUUUUUODDODODODOOO DDS/DAT
4mm 0000000000 8mm 000000000 (Exabyte) 00000 FITS OO
oooooooooood
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6. World Coordinates System

6 World Coordinates System

000 FITSOOOOODO (NOST 100-2.0) DO0O0ODOOO0OOOOODOOOOOODO
0000000000000 (CRVALn, CRPIXn, CDELT#, CTYPEn, CROTAn) 00 00 OO
0o0oooooooooooobooooobooobboboooooObOoobbOoooooon
0000000000000 000O00000000D00O00 WCS (World Coordinates
System) 000 (DOO0O0O0OOOOOO10000000)000O0OFITSOOOO0O
0000000000 Paper 0OOOO0 WCSOOOOOODOODOO?2002 300 World
Coordinate 000000000 Paper (WSC Paper I) 000 000000OOO Paper
(WCS Paper II) 0000 IAUFWG OOOOODOWCSOOODOOOOOOoOOOOO
Paper (WCS Paper III) 00 0000 Paper (WCS Paper IV) 00000000000
0000000000000 00D000D000DoO0o0oooog WCS Paper I, 11 OO
00000000 Paper IO 0000000000 0OOOO (DDOOODOOODOO Paper
IvOooOoooOoOooooOoooooooooooooo)Doooooooooo(@o
00000000 (23000))

e “Representations of world coordinates in FITS 7, (WCS Paper I)
E.W. Greisen and M. Calabretta, A & Ap, 395, 1061-1075, 2002

e “Representations of celestial coordinates in FITS 7, (WCS Paper II)
M. Calabretta and E.W. Greisen, A & Ap, 395, 1077-1122, 2002

e “Representations of spectral coordinates in FITS ”, (WCS Paper III)
E.W. Greisen, F.G. Valdes, M.R. Calabretta, and S.L. Allen, Nov. 21, 2003
http://www.aoc.nrao.edu/ egreisen/ D000 (Paper [, II D0 O0O0ODOONO)

e “Representations of distortions in FITS world coordinate system”, (Paper IV)
M.R. Calabretta et al., Mar. 12, 2002
http://www.atnf.csiro.au/people/mcalabre/ 00 OO

6.1 DOUOOOODOOOOO

gbooobooobooobobooboobobobobbooobooboooboboogoon
000000000 (CO0O0O0000)0000D0ODO000000D000UDODDODOOD
00o000o0oO0O0ObOO0DOO0D0O0 FITSOOO000O0DO0OO00O0OO0ODOObDODOO
0000000000000 (@OO0UooO0oO0n0O (WCSPaper ) DOOOOOOO
00)00000000000000000000000000000 5000000
goboooooooooooooboorFIrsoooooooobbooobobooboooon
gobooboooobooboboobobooobooboobobooobobobooboaon
gobobobooooobooboboobboobobbooobooboboooboooon
ooooobooO0ooooOoooOoOobDbogrrIrIsgooooooobooooDboooDo
OO0(COMMENTO OO ODOUOOOD) 0000000000000 00000D0oOooOo
gooooooooboobobooboobbooobg
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6.2. 0O FITS (OO FITS)ODOOO

0000000000000 00ooO00000ooOoOO000 (Dooooboo
0000000000000 0O0)0D0DO00ODOOOOOOOOOOUOOOOOOFITS
gbooboobooboooboobobboobooboobooboboobooobooon
0 (00000 »-00000)000000000D00O0 (y-0O)0000OO0OOoOO
gobopooobooobbooobobobb crvALn OO0 OO0DOOD0DDODODOO0O0n
gobooobbooobooooo

6.2 00 FITS (00 FITS )000O0

000 FITS (OO FITS)O0OOO0OOOOOOOOOOOO (4,4,k,... 0000000
ooooo (x,zj,zk,... 0000000000000000O0O0O0O0OCOOCOO

CRVALn 00000000
CRPIXn 00000000000

CDELTn 00000000000

CTYPEn 000000 800)

CROTAn OO0
(n000D000000000SIO0000000)

UO0b0O000CROTAR=000000000 2z, 0000000 n000000OO0O0OOO

&, = CRVAL7 + CDELTn X (n — CRPIXn) (10)
D000000000000000000000000000 wWCSOOoOoOod

6.3 WCSOOOOODOO (WCS Paper I)
6.3.1 wCSOOOOOOoODOooo

WCSOOO (WCSPaper ) DOODOOOODOOOO WCSOOOOOOOOOOOO
0 30000)000000000000000000O000O0 (pj) 00000000
(¢3)-000000 () »0000000C0DOO0O0DOOOOOODOOOOODOOOODOD
gooooo

(0oooool
I (stepl) — OOODOO0O (CRPIXjs, PCi_js or CDi_js OOOODO)
1 ooo0boo0obOoOOooO@ooooo)yooooooo

(00o0Oooool
I (step2) « UDOODOOODODOOODODOODO (CDELTis DOODOO)
N

(OO0oOoOooil
I (step3) — OOOO (CTYPEis, CRVALis, PVi_ms OO 0ODOO)
! goooooooooooooooooboooo

(0000 (wesyl
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6. World Coordinates System

e J0IOOOO (stepl) DODODODOODODODODOOOODODODOOODODOODODDDDO
gobooooooooodoooooo py 0ooogoooaon

gi = Y mij(pj —rj) (11)
j=1

UobO0r; O CRPIXy UDODUOOOOOOOODOOOO00O0O00O0m;; OO0O0O0
Ub0gqg ODDOO000O00obboobobooobooobobo yobooboob.0onbon
O0000m; 0 NxNOOOOOOOOONO NAXISOOOOOOOO0OO00o0
00000000 wesAXESOUOOOOOOOOOUOOOOoOUOoO(oo)ooooo
UgUoooboboooboobooboboobooboooboboooboon
gboboobooboboboboboboboboboo

e J00 20000000 (step2) JUDDq 0O0DDOOOOODOOOO ;000
gbboobboobuoobooboooboobboan

T; = 8;q; (12)
my; O st 000 FITSOOOOOOOOOOOOOO0OoOO

e 30000000 (step3) DUDODDOODOOO WCSOUOUODODOOODOUDODOODOO
gboooooboobobooboobobooboboobooobooboooogoooon
OO0 (WCS)OUOUODOoUoOooO CTYPE: OODUODOOO0OOOOOOOO; O
CRVAL: DO O0DO0D0O00b0obooboboobobooboooboooboon
gboboooobdceTYPE: O o, CRVAL: U DOODODOOODODOO0ODOOODODO
gbooboooooobboboo cyPE. U 0ODOO0OOODOOOOODOO CTYPE:
07437 000000000000000 »ABCD-XYz’UOOOOODOOODOO 4
gooboooboogoosbobooobob 00000 30b0b0obOobOon
gbooboobooobgoboobooooooobobobobooboobo40b0boboo
ugb - 0O0b00oobobobosgooboobooooooboobonbn ’rRA---0V 2
0000000000000 000000030000000000000(@MO0
O000o0o0ooO0ooooooooooon)

6.3.2 0000

gbboobogoo20000000 peey 0 Chiy U 2000000000000000
000000 WCSO Paper 0OOOOUOOOOCDELT: 0 PCOOODOOOOOODOO
OO0OHSTO IRAFO codO00O0000DO00O0O0ODOOO0OOO0ODO0OODOOODODO
goboogn

PCij D000O0OD0OO00ODOODO my; OO0O0OO0OD PCiy (0DOD)0O0000s; O
CDELT: 000000+ 0 70O 100000 (00O pPC1100 CDELT1) DO OOOOO
PC;y U0D0(=30000 1000000 000000PC:y 0O0O0OOOOOODOODO
UobOo0o0O0b0dOdgcpELT: O 0000400 oaoooo
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6.3. WCSOOOOOOODO (WCS Paper I)

¢ PC1.1 PC12 PC13 ... p1—r1
0 PC2.1 PC2.2 PC23 ... P2 — 1o

gs | ~ | Pc3.1 Pc32 PC33 ... p3 — T3

0000000 20000000 #; =sig; =CDELTig; 1000000
0OOcpiyj 000000 (11)0 (12) 00000000

n

zi =Y (simig)(pj —5) (13)
j=1
00000 s;my; 0 ¢diy (000D0)000000:i0 j0 100000 (000 ¢d1.1)0
cDij 000000000 ODODODOODOOOOO0OOO

T CD1.1 CD1.2 CD1.3 ... p1— 11
T CD2.1 CD22 CD23 ... P2 — 1o

3 | ~ | cD3.1 CD32 CD33 ... ps — 73

0000000000 DbO0OCDELT: O CROTA: O CDwyy UDOOUODOOOOOODOOOO
gbobooobobooboboobooobbooboogbepy O PGy 00D oonOnO
gooobobooboobdo 10000 cpey Uogobobbooooobbn ebiy OO0
gboboooobbdcepey DOO0ODbOO0OObobPCy DODOOOODDDOOOODOPCLy
00000000 (OO0 WellsOOODO FITSOOOOO CDELT: DOOOOOODO)O
PC:j 00 CD«y UUDODOO0ODOODOOO0ODODOCD:y OO0 PCiy DOODODODOODO
gboobobobgoogoboobocepiy O Py UOODO COELT: U 100000000
gb0 pCiy O CDELT: OO CDiy UDOODODOO

6.3.3 0OD0O0O0OO0OOOOOOODOO

6.3.3.1 0O00OO0OO0OO0OOOOOOOOOOOOOOOO0OOO0 OoOoOOoooooooob
gbbgobooboboobouoobbooboobboboobuoobboobooobooo

PVim (0D 00)

oo 00000t bO0bDO0ObDO0O0O0O0D0O0O0bObOO0ODbObOO0O0o000bDOn0g
0000000000000 0000D00000O00O (TableDOODOOOODOOO)O
gooboooooooooooon

PSim (00O 0)
0000000 s00000000mO000000000000
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6. World Coordinates System

6.3.3.2 00000000ODODOOO0OODOOO0 OOODODOOOOODOOODOOOOOO
000o0o0o0o00o0o0oOoOoooOoDo0DO0000000000O0oooO 20000000
00 (00)00000000000000DOO0OO0 (0D)000oDDODboODObODODOOooo
0000000000O000D 1000000000 1000000 (Dooooooo
000)000000O000O0O000D0O000D00O0O0DObOO0O0DbOO0ODDOOOo
0000000000000 0O0O00O0O0 20000 (00)0D0000O0O0O0OOOODOOO
O00000000000000 FITSOOOOODODOOODO NAXISj =10 AIPSOO
00000 CROTA: 0000000000000 00D000000000DD NAXIS=
30NAXIS3 =10CTYPE1 OUOOOOCTYPE2 DO ODOCTYPE3 U OO ODOOOOOOOO
0O (CROTA;: DOO0O PCiy 0DDOO0O0DOOO0OOO)DO0DDOOODOOODOOO
0000000000 20000000000000000000 NAXIS=300000
0000000000 DO0O000000DO0ODO000000ODO000OoDObOOOOooOo
0000000000000 000DO0O000O0ODO0OOoOoooOO
WCSAXES(O O)

0000000000 WCSODODOOODO (CRPIX), PCij OO CDij, CDELTi, CTYPE,
CRVAL; OO CUNIT: 00 )000000000000D00000D00O0O000D00O0ODO
0000000000 NAXISOOOOFITSO00000000000000000000
oooooo

6.3.3.3 00000000000 OFITSO000000O0 CTYPE; 0000000
000000000000000000000000000000000000000
0ooooo0o
CUNIT; (0O D)
00000000 CRVALG CDELT; 00 0000000000000JAUDOOOOO
0000000080 000)

6.3.34 0O0O0O0OOO0OOOODODOO OFIISoOOOOOOOOOOOOOOOOO
gboboogooooobobooboooogboooooobooooobooobobo
goboobobobooboboboboboboboboboboboboboboboo

WCSAXES NAXISOOODOOOD +00 4

CRVAL: 0.0

CRPIX; 0.0

CDELTi 1.0

CTYPE; ’(000000D00000000)
CUNIT; ’(000000OD0)

PCi_j 10 (i=4000)

PCi_j 00(i#;j000)

CDi_j 0.0

gooooOooooOoOoOooobOooOobOooOooboo rFIrsooooboobooooo
o000 wCcSsOooOoooooooooooooooooboobooobboooobooo
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6.3. wCSOOOOOOOO (WCS Paper I)

6.3.3.5 000000 OO0OOOCOO2000000000000O0O00D0O0OOO (O
00000000000O000OOo0oU0oO0)0000O0o0UoOD 26000000000
gbooboobooboooboboooboboobooboon

WCSAXESe WCS OOO0O0O000000 (00)

CRVALie 000000000000000O0O0O00(0O000)

CRPIXje 0O000000O000C0COOOD0O0O00000O0O0O0O(ODOO0)
PCi_ja 000000 (0o0o0)

CDELTie 000000 (00D0D0)

CDi_ja 0000000000000 (@O00)

CTYPEe 00000000 (800)

CUNITia  CRVALia 0 CDELTie 000 (DO Q)

PVime OO0O000000 m(@OO0)

PSime 00000000 m(DOO0)

j0:00000000000000000000000b«0 AOZOOOOOOOOO

10000booboooobobooooboboboooobooboboobooo 1.9 0o0000a40o
oooo0 DO 099 000000000000 (ODODODOD)0 eODODODOODODODOOO
Ub00obo0o0boo0Oobogon CrRVALL, CRVAL2 00 2000 CRVAR1A, CRVAL2A, 3000
CRVAL1B, CRVAL2B U 0D 0O 00D0OO0D0DOOO0DOO0O0ODOO0O0DOO0bODODbOO0n
gbooboobooobooobooobobooboobobuooboobbon

WCSNAMEa (0 0 O)

ooooooooo wcsoooooooooobooooooooobooboooo

(0: CTYPE; e 00000000 0OOD0O0OO0400000000000400000
00000000000 000 2000000000 Wellsetal. (1981) 0000000
O0ooO0o0oooooooooooo)

CTYPEiq = >COMPLEX’ & ’STOKES’

6.3.3.6 U0OUO0O0OOOOOOOOOOOO OOoOobOOoOobbodoboobboodan
gbboobooboobbobobooboobbobooboob 200000000000
gboooooo

CRDERic DO OODDDOOOOO(DODODO)
CSYERie« O DOODDOOOODOOOODOO (DDODODO)

Ubodb CcuNIT:e DODODODODOODO O00OOD0OO
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6. World Coordinates System

6.4 0000 (Celestial Coordinates) 000 (WCS Paper II)

D00 WCSOOODO0D0D00000000000000000000000
0000000 step3 0000000000000 O00O00000D000000000
000 WSCpaper I10 WCS Paper 11 000000000000 ODOODOODOODOO
0000000000000 000000000000000000000000 WSC
Paper I0000000000000000 WCS Paper 10000000000 FITS
0000000000000 000000000000

000 stepl, step2 00000000 0000000000000 (p; (z,))
0000000000000 0000000000 (000 stepd) 0 200000000
00000000 20000000000000000000000000000000C
(z,y) 220, (4 g) L2020, 5 HDODODODDODDODDOOD(DOO0D0OOOOO
D0D00D00000000000)0

T35S

gb0og step3 DOOOOO0O :0O

[DO0Oooool
(mooooo x, y))
! ~ 0000 (CTYPEia, PVi_ma ODOOO0O)
! goouooooood
(OO0 (Native) DU OO (@ ,0))
! ~ 0000 (CRVALia, LONPOLEa, LATPOLEa OO OOO)
! 300 EulerddO0oogno
@oooo (a, &)
[OOO0 (wes)l

gboobobobobooboboboboobooog

e JJ0O0ODODDDODOOO (Native) DOOUDOOOOODO(stepl O)ODODODODODO
gbbodoobuobbodobbuouobobouobbOUdhCTYPEWw O PViemae OO
00000000000 (Native D) DOOOOOOOOO

e JJ0O0OUDODOODOUODOODOODDODOOUDLDOODO CRVALIe OO
U LONPOLEe DO ODOOO0ODODODOOOOO0O0DODODOOOO0O0O0 LATPOLEe OO O
O00DO0U0O0OOOOLONPOLEe DO OOOOOOOO (Native) DOODOOO
(longitude) D000 000000000000 LONGPOLED OO OOOODOOODO
O000o0ooooooon)

20000000000000000000O0DOO0ODO0ODODOO0ObOO0DbO0ODbO
000000000000 0000000OO00O00 FITSOODODODOO0ODO0OD0O00O0O
ooooooooo (bobo0e,)000000ODOD (,j) DOOOODODOOOOODODO
o0o0oooowcsoooo FITSOOOOO0O0DO0DODOOOOODOO (4,j) D0000ODO
(,6) 00O0O0O0ODO FITSOODOOOOOODOODDOO
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6.4. 0000 (Celestial Coordinates) O OO (WCS Paper II)

641 0000 (o,d)00000000 (2,9) 0000

0oooo0oooooooooUood (wd)00000O0OO0OOOOODO (4,y) 000
gbobobooboooboboboboboob

1) 0000 (o,0) 00 OOOODODO (“Native” Coordinate) (¢,0) 0000
2) D000D0O00D00D0000000 (00) (¢,0)= (Re,¢)0 or 000D (,y)

3) (z,y) 00DDODO0OODOOO0O0OOOO0OO0 (4,5) 0

(3) 000000000 PcO0 (00D ¢DO0)0000000000000000
01)02)00000000000)

6.4.1.1 (,6) = (¢,0) O

0000000000 (“native’) 000000000000000000000000
00000000000000000

00000000000000000000000000000000000000O0
00 (ap,dp) 00000000000000000O0O0000000O0O0O00000OO
0 (0,6) 00000000 (¢,6) (¢000,000)0000000000000000

sinf = sindsindp + cosdcosdp cos(a — ap)
cosfsin(¢p — pp) = —cosdsin(a —ap) (14)
cosfcos(¢p —pp) = sindcosdp — cosdsindp cos(a — ap)

oo e¢pbboobOob0ObbOUObbOoODOObObOOODOODLOD

6.4.1.2 (¢,0)= (Rg,¢) or000 (x,y) O

000000000 (“native”) 00000000000 OOOOOOOOO

000000000000000000000 (Ry,Ay) 0000004, 000000
00000000 ¢=A,00000000000060 RyOOOOOODOOOOOO
gooooobod

0000000 (r,y) OOOOO0OOCOOOO 2000000000 (DOOOODOO
0000000 (D0000O)000o0O00)b00000D0OODOOOoODO0UbDOODOOO

00000000000 (Zenithal projection) D00 00000000 O0OOOOODO
4000000000
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6. World Coordinates System

P =180°

kS

® =90° P =270° dr180f

RO

02 0000000000 (native) 0000 (00 (¢o,6) = (0,90°)) 0000000
0000000000000000 (00 (d,6) = (0,0))

0000 (AZP)O 0DOO0OO0O0OU0U00DU0D0DU0D0D0DODODODODODODOOOOOOODOODOOD
o0o0oOoOoooooooUobO pubO0Ob0O0ORyOeDOOO

~ 180° (4 1) cos b
7w p+sind

Ry (15)

00000000000 (wOoO)ODoOOoOoOoOoUooOooOoOoooO (ooo)Ho

gnomonic

RO stereographic

Y =00
orthographic
1
=1
cosb 0
U | -

0 3: zenithal 000 Ry,0,,0000 (0)00 300000000 (0)

goobooboob 400b0b000b0o0O0OO
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6.4. 0000 (Celestial Coordinates) O OO (WCS Paper II)

0AZP (u=0): TAN:gnomonicl p¢ =0 0000000000000 OOOOO
000000000000 000000000O(@oOU0Doo0 TANODOOO
distortion 0 0000000000 OOO0DOOODOO distortion 0 WCS Paper IV
OOoooOooooooon)

0O STG:stereographicl p=1: 000000000000 OOCOOODOOODOODOO
gbooooo

0 AZP (u = o00): orthographic C SIN:slant orthographicll p =oco: 00000
0000000000000 000O0000ODO0O0D0OOOOO0OO(@mOoOn
O0000 sINODOOODODODOO0OO0OODoOO0O0 sINO Greisen O AIPS Memo
(1983) O NCPOOOOOOOOODOOOODDOODOOOOODOOODO)

0 ARC: zenithal equidistancel]l] O O00O00O0OO0O0OO0O0ODOR, 00 0ODOOOODODO
Ry=(090°—-0)000DOOO

(Rg,90)00 (z,y) UOODODOODOOOO

r = Rysing (16)
y = —Rycoso (17)

(DD ¢:arg(_y>$)7R9: \/3324_3/2 )D
O0000000Q0ooOO(oOo0OO0 FITSoooooooooD)ooooooooo

uad ug ooono FIrsooooo
{ gooboboooobo

J guoogdoooooobboon

a 0000000 (000 A - 2)

pj 00oooo

r; gogboooood CRPIXja

myj gooooa CDi_ja or PCi_ja

Si goooon CDELT?a

@ 000000 (00D)

(r,y) 000000

(6,0) OO (native) D000 D

(a,6) DOODOOODO

(¢0,00) OOODO (native) D00 OO PVi_la, PVi_2a

(a0,00) 0O0O0DOO0DO0OOO CRVALia

(¢pp,68p) OODODOOOO (native)DOODOO LONPOLEa(=PVi_3a), LATPOLEa(=PVi_4a)
(0p,0,) OO (native) 000000000 (6, = 6,)

arg() 00000000 tangent 0000

goo0ooOooOOoo0o0obOoo0oOoUoboboOooooOD FrIrsocooobooogo
gooooboogn
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6. World Coordinates System

642 000000 (z,y) 000000 (a,6) 0000

0000000000 000000 FITSOOoOoooooooooooooooooo
o000 wCcSsOoooooooooooooo rFITSoooooooooooo

g LONPOLEe UDOODOODOODODODODOODODO ¢op
RN LATPOLEe O0O0O00O00D0OODOOODOOO 6p
RN PVi_ma gobooboobooooog

goodoO CTYPE:a uoooooogoogog
gOboOd CRVALia ugbbooobuooboobbodobgoooo

googobooboogooboboooooboboobooboooobob 20b00ooOoobOD
ggbodgboooobgobbooboobooobd

6.4.2.1 (z,y) — (a,6) O

ggoooooooooooboboobDb crvALwe UUOOODODOOOOOOOOOO
googooooooooooooobbbbobbbbibbbbb CcrRvALe UOOOO
gdoooooobooboobbotbodooooooboobbooboouoooon

goooo0oOoOoOoO0OO0O0O0O0O0OO0 (DDODDDODODOODOD)0DO0O0DO0DU00O0OO (OO
0000000O0o00oO000)0o0o00oO0o0oO00OooU0OoO0oOOobODOoOooOO
00000000000 (r,y) DOODDOOOODODOOODODOOO (“native”) OOOO
0 (¢,) 00000000000 DO0OOOOOOUDODOOO CTYPEie OO OODOO
600 sgbOobooboobooobooboooboobobuobobuobobobobobon

O00000O0O0O0O0O0O0ODODODODOODODODODO zenithal (000 azimuthal) 0000
goooobobo pbbboooobbboooubbb Pieme DOOODOOOOO AZP
goobbb p=00000000000 TANOp=co UOOOOOOODODOOOOOO
OsINODODODOO(TANDODDODODODOODOOOOO)

gooooooooooo

(z,y) — (Ro, ¢) — (¢,0)

00000000 (“native”) OODOO0O0OOOOO (OOOOODO)DO

000000000000 000O000 (p,) 0000000000 OODOOOOODO
O0000O0O0OO000D0OO0O0 cTYPEie JOODOOOOODO 40000000AIPSO
00000000000 °rA--> 0 PDEC-’ (UUOOO)000ODOOOODOODOOODODO
'xLON’ O xLAT’ 0 0000000000000 x=6000 °GLON’ O *GLAT’ (D ODO
00)000000000000 x=E0000D00 x=HOODOOODOOO x=sO000000
gboooooooobooboboD »yzLN? O ?yzLT? U000 000ODOODOOCRVALZa
000000 OO0 (“native”) DODOOODOODOO (OO0 zenithal 00O0ODO0OOOO
0000 (¢,0)=(0,90°) 00)00000000OO0O0ODOOOOOODOOOOODOO
O0obo0obodbD 300b0bb0o0obdU ¢p0000OD0OOD LONPOLEe DD OODODO
000000 0°000 180°000000000ODO (14 00000000 boooDooo

goooogoo rFrrsogobogonb croTA: DD OOODODOOOODOOOODODO
gogbooooboooboooboboobobooobooboobooboboobobon

68



6.4. 0000 (Celestial Coordinates) O OO (WCS Paper II)

6.4.2.2 000000000 0OODOODOOOOD equinox UOOOOOOODOODO
gbobooboooboooboboobobobobobooobobooboboobooobobooon
OO0 RADESYSe U O D OODOO0OO0ODOOODODOOOOO

RADESYSa U

>ICRS’ 0000, International Celestial Reference System
’FK5’ O0000,000 (IAU1984 00)0000

’FK4’ O0000,00 (Bessel-Newcomb) 0000
’FK4-NO-E° 0O000,0000000000 eterms 00O
>GAPPT’ Geocentric APParenT place, IAU 1984 0D OO0 OO

(000000000 RADECSYSDOOOOOOOOOOOOOODOOODOOOODO)

OO0OO0OEQUINOXe ODOOODO (DOOO)0O000O0O0OODODO (EPOCHOOODOODOO
0)ORADESYSe 0 ’FK4’ 00O 00O ’FK4-NO-E’ U0 00O 0equinox O Besselian 0 0 00O
EQUINOXe U EPOCHOODOODOOOOOOOOO0O0O0OO0O0O00 1950.0 000 0ORADESYSa
O°FK5’ OUO0O0 equinox U Julian OO 000000000000 DOOO0OCOOODOO
O00oogn 2000.00000EQUINCXe DDODOOOOOOO0ODODD RADESYSa DO OO
Udb0odobOoubOO RADESYSe DODODOOOOOOEQUINOXD 1984000000
oooooboboobobnb °rFRk4e> 0000019840 0000 °FKs? 00O 00O OORADESYSa
O EQuINOXO 00000 °ICRs’ DOOOOOOOOO

OoooOoooooooOoooooOoocOoOooboboOoOoooOoooOoooOoboOoOboOooono
000 MID-0BS OO OODO (DODOOODO DATE-OBS 000 OO Modified Julian Date
(JD - 2400000.5) ODO0O0) 000000000 DOOOOO

6.4.3 wCSUOOOOODOODOOOOOOODO

gbooboboobboobogbboobooobbooboobn
goobooooboboboooooboooooosi20oibn x512000 x196000
O (+lcube) DODODODODOOOOOO

CRPIX\; 00000000000 DDODOOOO (256, 257, 1, 1) 00 0O0OPCigja OO
000000 (=b00000000O0)0000000O000ODOO0DOO0OoOOn
googooboobbooboobooobboobboobg

T —0.003 0 0 0 p1 — 256
0 0.003 0 0 — 257
vyl - b2 . (18)
z 0 0 7128.3 0 p3—1
s 0 0 0 1 ps—1

00O °VELOCITY’ O ’STOKES’ UU0O0O0O0O0O0O00000000DOO000000

Velocity = 500000.0 + 7128.3(p3 — 1)ms ™1, (19)
Stokes = 1(Ipolarization) (20)

69



6. World Coordinates System

0 10: Example FITS header with coordinates

1234567890123456789012345678901234567890123456789012345678901234567890

————————— e T e e Rttt Tt
NAXIS = 4 / 4-dimensional cube

NAXIS1 = 512 / x axis (fastest)

NAXIS2 = 512 / y axis (2nd fastest)

NAXIS3 = 196 / z axis (planes)

NAXIS4 = 1 / dummy to give a coordinate

CRPIX1 = 256 / Pixel coordinate of reference point
CDELT1 = -0.003 / 10.8 arcsec per pixel

CTYPE1 = ’RA---TAN’ / Gnomonic projection

CRVAL1 = 45.83 / RA at reference point

CUNIT1 = ’deg ’ / Angles are degrees always

CRPIX2 = 257 / Pixel coordinate of reference point
CDELT2 = 0.003 / 10.8 arcsec per pixel

CTYPE2 = ’DEC--TAN’ / Gnomonic projection

CRVAL2 = 63.57 / Dec at reference point

CUNIT2 = ’deg ’ / Angles are degrees always

CRPIX3 = 1 / Pixel coordinate of reference point
CDELT3 = 7128.3 / Velocity increment

CTYPE3 = ’VELOCITY’ / Each plane at a velocity

CRVAL3 = 500000.0 / Velocity in m/s

CUNIT3 = ’'m/s ’ / meters per second

CRPIX4 = / Pixel coordinate of reference point
CDELT4 = / Required here.

CTYPE4 = ’STOKES / Polarization

CRVAL4 = 1 / Unpolarized

CUNIT4 =~ ’ / Conventional unitless = I pol
LONPOLE = 180 / Native longitude of celestial pole
RADESYS = ’FKb5 ’ / Mean IAU 1984 equatorial coordinates
EQUINOX = 2000.0 / Equator and equinox of J2000.0

CTYPE1 O CTYPE2O U OO DOOODOOO ‘O TAN (gnomonic) O 0 O O zenithal O O
ggoon

¢ = arg(—y,z)=arg(p2 — 257, p1 — 256) + 180° (21)

0 — tan—l 180° 1 ~ tan-! 19098°.5932 (22)
™Vt V(p1 = 256)° + (p2 — 257)°

O native HOOOO0O00O00O0O0OOOCTYPE;a D RAO DECOOOOOOOO0N

00000000 RADESYSa, EQUINOXe DO OOIAU 1984 0 0000000000000

O0000O0DO zenithal 0O0OOQO native DOODOOO0OOOO0ODOODOO CRVAL: O
00 ap=45°83,6p=63°.57 0000
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6.4. 0000 (Celestial Coordinates) O OO (WCS Paper II)

O0O000DO0 native HOOOD0 180°00000O0 LONPOLEc O ODODODOOODO
gooooo

sin ¢ = sin #sin(63°.57) — cos 6 cos ¢ cos(63°.57)
cos 0 sin(a — 45°.83) = cos sin ¢ (23)
cos 0 cos(a — 45°.83) = sin 6 cos(63°.57) + cos 6 cos ¢ sin(63°.57)

goobobooboon 3goboogooo

ooooog oo SEO0O NE OO NwW OO
(p1,p2) pixels (1, 2) (1, 512) (511, 512)
(ps.p1)  pixels (1,1) (1,1 (196, 1)

x deg 0°.765000 0°.765000 —0°.765000
Y deg —0°.765000 0°.765000 0°.765000
1) deg 45°.000000 135°.000000 225°.000000
0 deg 88°.918245  88°.918255  88°.918255
o deg 47°.503264  47°.595581  44°.064419
) deg 62°.795111  64°.324332  64°.324332
Velocity — ms™! 500000.00 500000.00  1890018.50
Stokes 1.0=1 1.0=1 1.0=1

good

oooowCsoooog pIrSO0ooooOobo00obob0oooooobbooogo
0000 wCSOOOO FITSOODO0O0O0O000O0O0O0O0O00O0ODO0O0O0D0O0DD (DOO
COBE/DIRBE 0 0000000 O0O0OO0OO wCSOOOOOOOOO)oooooo
gooooooon
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6. World Coordinates System

644 0U0OU0O0OO0OOOOOOOOOOOOOO

O

11: CTYPE: OO0 30 0000000000000 000O00O0O

FITS code 6} OO PVi 0alt PVila PVi2a PVida PVima
AZP 90 Zenithal perspective 7 v
SZT 90 Slant zenithal perspective 7 Oc 0.
TAN 90 Gnomonic
STG 90 Stereographic
SIN 90 Slant Orthographic 3 n
ARC 90 Zenithal equidistant
ZPN 90 Zenithal polynomial Py Py i) Ps -Poo
ZEA 90 Zenithal equal-area
ATR 90 Airy 0y
CYP 0  Cylindrical perspective 7 A
CEA 0 Cylindrical equal area A
CAR 0 Plate carrée
MER 0  Mercator
SFL 0 Sanson-Flamsteed
PAR 0  Parabolic
MOL 0 Molweide
AIT 0 Hammer-Aitoff
COP 0, Conic perspective 0. 7
COE 0, Conic equal-area 0, 7
CcOD 0, Conic equidistant 0, "
coo 0, Conic orthomorphic 0, "
BON 90 Bonne’s equal area 01
PCO 0  Polyconic
TSC 0  Tangential Spherical Cube
CSC 0  COBE Quadrilateralized Spherical Cube
QScC 0 Quadrilateralized Spherical Cube

oo 0000 0O0ODODO

tt: PVi_0a,PVi_1a,PVi 2¢ 000D i 000 O OPVi3a,PVifa 0 LONPOLEa, LATPOLEa O
00000000
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6.5. 0000 (Spectral Coordinates) 000 (WCS Paper I1I)

6.5 0000 (Spectral Coordinates) 000 (WCS Paper III)

gooobboooobooooobooouoboo wesoboooooooooooooo
gbbooboooboooboboooboboobooboobboobboobon

6.5.1 0O0OO0OO0OOOOO

00000000000 3000000000 (»)0O00 (N0000D000 (v) (00
00000)000000000000000000 (0000000)00000000
DDDDDDDDL@DDDu:m¢§%DDDDDDDDDDDDDDDDDDDDD
000000000000000000000000

000000 (“radio” velocity: 00 0O000O00O0O) V=c(vy—v)/w
0000000 (“optical” velocity: 00 O00O000000) Z=c¢(A—X)/A
(00000000 Z=clv-w)/v0000)

0000ZO0O0O000000 2=2/c000000000 (redshift) 0000000
000000 Z-V~v?/c0000000
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00 (=hv, 00°ev?) 00000 (00, =1/A\,00/c’) 0000000000
Paper , 10000000 CTYPEAOD0DD 400000000000005000
0°- 000000 300000000000000000000000000000
000000K0000000000O0 4000000000000

CTYPEka OO 400 OO OO0 0000 00000
oooo 0000

FREQ HRERE v v Hz
ENER ooooQ E v J
WAVN 00 o v m~!
VRAD 0000 Vv v ms~?
WAVE (Dooo)yoo A A m
VOPT oooon Z A ms™ 1
ZOPT oooo z A -
AWAV (0O0O0O0)00 A A m
VELO oooooo v v ms~!
BRTA 00000 (v/e) p v -

Wpaper [ I J000DU0D00ODOOD ¢000000000D00000D0O0D k000000000
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6. World Coordinates System

000000000000000IAUODOOOODOD (0000 M(O0)O0G (@O0)
00000)d

CTYPELe 0000 3000000000000000000000 10000000
0000000000000000000000000 100000000000000
0000000 (000°LWe 00000000000000000000000000
0)00000000000000000000000000CTYPELe 0000 4000
000000000000000000000000000000000

6.5.2 0O0OO0OOOO

oooOoOO0oOoOoDooooOoOoOOoObOOb0ODObObObObO kOO0 00000 w=ag
000000OD0O00ODO0OD0O0O SOoOb0O0crvALke OODODOOODOODOODOODOO
S, 0000000000000 00000000oo0Oo

6.5.2.1 0OO0O0O0O O
00000 CTYPELke O 140000000000 0ODO0O0OOOOO -800000ODO
ooobobooboooboboobuo k0ooooo

S=S5,+uw (24)

gboobooogoobooboobooboboooobob 1oboboboobobooon
goboooooooooooboooooo

6.5.2.2 0OOO0OOOO O

gbogboboobouoobobuooboobobooobboobaobuooboboaan
ggboboobooooboboobboooobobooobooooobooo-0booooon
00000000 0OFREQ-LOG, WAVE-LOG, AWAV-LOG O 30 (DOUOUOOOOODOODOD
0000000000)000000000000DO0O00D’LOG’ DODOOODODODO
goboboooooboogboobbboboboobboboobobboooboboon
gogboooooooboboboobboobooboobobooobboboboon
gobooooooboobbon

S = S,e/5r (25)

000000 OCRVALka, CDELTka, CDEk joa DO OO CONITke DO DD ODOODOODOONO
gboboobogbobgobobgob ogbogogoooooooooooooooooooon
O00OO0OOOCDELTke O CDEkje OO DODOOO In(10) DOOODOODODOODODOOODODOO
ooo0ooooOooooooOoOoOoboboOOOcTYPERe OOOD 40000000000
goboobooobooooboboobooboooboon

CNAMEia (0O O)
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6.5. 0000 (Spectral Coordinates) 000 (WCS Paper I1I)

6.5.2.3 0O0O0OO0OOOO0OOUO O

gooooooooobooobo Xobooooooboooobpooo sooooo
gbobobooobooboooboobobobooboobobobobooboboooboooon
OooboooobooooobuobooooboO A, v0oooooooobonoon
0000000000000 0b0DOO00ODOSO0O000oOooooOog vy Ag,v0O
0000000000 POOUOOOOOOOOUOODOOOX =X(P)OOODODOO
P=PX)0O0OOOO y»,\oOOOOODOODODDOOODOOOODOOOS=SP)000O
o000 P=P(S)00000000OOOCOODODOO

1% —
v=u(l-7) V=ct=
E

__c _ c—v vV = +— E:hV

v=7 V= s D )

N= < )\7)\0 c+v V = co O':z
v - 202 _ Z A=
V2—12 Az_c)\gv )‘_)‘0(1+?) Z=c Ao

s =2

SO0 X0OO0OO0OO000000O0 PODOO SX)=S(P(X) 00000 (0000
X(S)=X(P($))0S(P)000O0DO0OPO XO0O0OOOOOOOOOOOO (000
0000 S(X)00000000000000000000)0000000 CTYPEka O
000 3000000000000000000000000000000000000

000 O00000000000000 00000000
F2W oooo 00

F2v ooo 0ooooo

F24 ooo (0ooo)oo
W2F nfn 0oo

wav oo 0ooooo

W24 oo (00D00)00
V2F oooooo 0oo

VoW oooooo 00

V24 oooooo (0ooo)oo
A2F (0ooo)oo 0oo

A2W (0ooo)oo 00

A2V (Dooo)oo 0ooooo

LOG oo 000000000
GRI ooooo 000000000
GRA ooooo 000000000
TAB oooo 000000000

003000000000 1000 XO00Oooooo (Foo0 wo(@mooo)oo

(MOOODOOOOo (v)DOOU00O0003000000 POOOODOODOO ?ZOPT-F2W?
oob XooooopOOOODODOD 200000D0OOOO0OODOOODOO
0000000000 SO0O0O0000 (zepT)DOOOOOODOOODOODOO P(ODO)
gbbooboooogoboaoboo
oooboooobooO0 Xoooobooooo soooobooooobooooooo
obobox ooboboobooboobooboobooo
dX

X=X, +w—

Ju (26)
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6. World Coordinates System

000 dX/dw 00000000000 OOCODODOOO 45

| —100008~S8, +w
00000000

dX dP, ,dP
%:ﬁ‘r/ﬁr (27)
00O00O00S=S8(P),P=PX)00000 X=X(P),P=PS)00000
0dod0oD0ooDOooSOwhOODOODOOODOO
dP| ,dP
S(w) = S(P(X(P(S,) + wog | /o2
0000000 S, 0CRVALAL D O0O0DODOOO0O0OOS(w)0DOO0OOOOODO 3000
goooooon

(28)

r

1. (260)0000 wOD X000: X, =X(P(S,) 0 dX/dw 000000 1000
Doooooo

2. X 00 pPOODO:0OD00ODODODODODODODODOD
. POO SOUOO0:0000DO0ODOOOOOODOOOCOO

gbooobboobooboooooooobonbo

6.5.2.4 0000000 O
000000000000 CRVARke 00000000 OF2V,V2F,W2V,V2W,A2V,V2A0 O
000000000000000000/000000000000000000000
0/000000000000000000000000000000000000 PVima
00000000000000000000000000

RESTFRQa (0 0 0 0)
RESTWAVa (DO O 0)

000000 (00:°Hz)0000000 (O0:’w)000000O0OOCOOCO
UOOOORESTWAVe DO ODOOOODOOO0DOOO0O0OO0OOO0DOOODODOO0OOO0O0
goobobobooooobobobooooobobobobodobnbD RESTFRQe O F2V,V2F
OORESTWAVe DD OODOOOODOOO

FITSOODOOODODOOOOOFrwO wW2A000000000000DOOOOODODOO
0000000000000 000000 FITSOO RESTFREQUODODOOOOODODOO
RESTFRQU U OO OO0

6.5.3 DO0O0OOOODOOOO

000oo00o0oo0o0ooo0oU0oOo0o0ooOO00 (DobooO0)oooooooo
goboboooboobooobobooboobooboboobobboobbooon
00000000 2000000000000000O0DOO0OOOOODOOOO(CO
O000o0o0oooooooooon)

20000000000 0DLOO0ODOOOO0OD0OD crVALRe DD ODODOOOODO
ggboboooobboooboobobboooboobooboooboobooobobooon
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6.5. 0000 (Spectral Coordinates) 000 (WCS Paper I1I)

gboogboboogbobooobooboobooogbooooo 200b00D00DO
topocentric 000 (0 0O0O0OO0O00)000000ODO0OO00OOOOOOOOOOOO
gbbooooooonobouooboboobob20b00000000000SPECSYSa
gobo0boobooboogbogossysose OO OODOOODODODODOODODO
goboo0boobDoogoboognD spECSYsae D O0ODOOD0DOODODOOOOOO0O

SPECSYSae [0 good oodd

TOPOCENT Topocentric 0.0km/s

GEOCENTR  Geocenteric 0.5

BARYCENT Barycenteric 30 Stumpf(1980)
HELIOCEN Heliocentric 30 Stumpf(1980)

LSRK Local standard of rest (kinematic) 20 Delhaye(1965)

LSRD Local standard of rest (dynamic)  16.6 Delhaye(1965)
GALACTOC Galactocentric 220 Kerr & Lynden-Bell(1986)
LOCALGRP Local group 300 de Vaucouleurs(1976)
CMBDIPOL Cosmic microwave backgd dipole 368 Bennett et al.(2003)
SOURCE Source rest frame any

topocentric 0 00O OO DO geocentric O UOOOOOOOOOOOOOODOOODOO
gobobogobooobogoogoobuooobobooobobooobobooobobooogo
topocentric velocity D0 U0 DO OOD0O0OOOOOO0OOO0OOOOOOOOOOODOOODO
0000000000000 000 (000000 ooOOO0o0ooDoDoOUooo)o

SPECSYSe UOUOOUOOOOOOOO

SSYSOBSe OO UOOODOOOOO (DDOOO)

OBSGEO-X 0000 XOO f(m)

OBSGEO-Y OOOO YOO (m)

0BSGEO-z OO OO0 ZOO (m)

MJD-AVG 0000000 (JD-2400000.5)

VSOURCEe O0OO0OOOO0O0OOO (SOURCED OO )(ms™1)

ZSOURCEe 000000000 (SOURCED OO )OO OO)

VELOSYSe 00000000 (wrt standard of rest 00 0 0 )(ms™ 1)
7: 00000000000 terrestrial reference frame 0000000000 OOCOOO
gooooovip-Ave oooooooooo

000 MID-AVG O OO EQUINOXOD OO DO OO geocentric O OOOODOOOOOOO
oboobobobobooooMip-Ave U Donoooboooboboobg rsb0onoon

goooobooobooboogo veLosyseU0 OO Ooooooooooooooo
VSOURCEa, ZSOURCEe O OO O ODODOO

Papaer IVUOODOOOO0OOOODOOOO0OOOO0ODOOOO0O0OOODOOBINTABLEOOO
0000000000 (Oo0o0o0oO0o00O0O0 °TABP0000HSTOOOOODOOOO
00)0000000000000O00000U0OODOOOOO0DOoDODUOOoOoODOOO
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6. World Coordinates System

6.6 wCSOOODOOOO

O 12:
ooooo oo
WCSAXESa WCSOOO
CRVALia ooooo
CRPIXja Ooooooooo
CDELTia ooooooo
CROTA% Ooo0ooooa
CTYPEia o0/000000
CUNITia oooooo
PCi_ja oooooo
CDi_ja oooooo
PVi_ma ooood m
PSi_ma ooood m
WCSNAMEa WCS O
CRDER‘a ooooooooao
CSYERia Oooooooog
LONPOLEa goooo
LATPOLEa ooooo
EPOCH 000 epoch
EQUINOXa OO0 epoch
MJD-0BS ooo
RADESYSa oooooo
RESTFRQa goooo
RESTWAVa gooo
CNAMEia ooooo
SPECSYSa Oooooooooao
SSYSOBSa ooooooooao
0OBSGEO-X oodo X
OBSGEO-Y oooy
0OBSGEO-Z ooo z
MJD-AVG oooooo
VSOURCEa Ooo0ooooa
ZSOURCEa ooooooo

78

wCsSoOoOooooooo

oooodno ooon

oo wCSoooonooooono

od Jooooooobbooooooboo

oo gooooobbooooooooooga

oo PCijae 0D D OOOODODO

good Chija OO ODODO

oo goooooo 400000000000
= JO0300000000000DbO0O00

oo CRVALza, CDELTza [ 0 OJ

gd goooooooboooon

oo gooooobobooooooo
(00O0D0O0)

oo goodoooboooooooon

od gooooooobooooooon

oo wCcsonooood

od googoogoo

oo gooooo o

od 00000doD native 0O0O0O0O0OO
00000 =08 > 6o),= 180°(0)

oo 00o0ooono natived o Ooodg
00000 (=90°)

oo EQUINOX OO OO.

oo mean equator/equinox 00000 (O)
(Besselian if FK4, Julian if FK5)

oo 0000 MJD (JD - 2400000.5)
00000 = DATE-OBS or,
if missing, EQUINOXs.

oo gooooobbooooooooooga
00000 = °FK4’ for EQUINOXs< 1984.0
and *FK5’ for > 1984.0

od gooon

oo oooo

oo CTIYPELa OO OODOOODOOOO

gd gooooobobboooon

oo 0000ooO0ooUoo (oooo)

oo 0000 XO0O (m)

00 0000 YOO (m)

oo 0000 ZOO (m)

oo ogooooooono MJD

oo 0000000 (ms™Y)

00 0000000 (2)



7 FITS 00O

71 00000 FITS O extension JOOOOO

FITSO 00 0000000000000 ASCII Table Extension 00000000
000000000000 DOODDOOd Image Extension [0 Binary Table Extension O [
000 1994 0 0O TAU FITS WG 0000 Standard extension 00000000000
00000000 extension 0000000000000 ODOO0ODOOOOODOODOO

gooooooo

Ext-Name Status Sponsor Remarks

'BINTABLE’ S TAU FITSOODODOO0ODO0OO000000 00
bintable_aa.*

'TMAGE ”’ S IUE Astron. Astrophys. Suppl.

105, p53-55, (1994)

"TABLE ’ S TIAU Astron. Astrophys. Suppl.
73, p365-372, (1988)

'"COMPRESS” R GSFC 000 (by A. Warnock)
FITSOOo0oooodooooo
compress.™*

'‘DUMP ”’ R - binary dumps DO OO0 QOO O.

'FILEMARK’ R NRAO 00O (by D. Wells)
O00oO0oooooogo
gooooog.

"VGROUP ’ R GSFC HDF Vgroups 00 OO0 00O
(D. Jennings)

"ASDTABLE’ NRAO AIPSO0OD0DOOO0OO BINTABLE
gooogo
00000 'Going AIPS’ 0O O

TUEIMAGE’ L IUE IWEDOODOODDOOODO extension
IMAGE’ OO 0OO00O0O

0 13: 00000 Extension 0000
Codes oo
S IAU FITS WG OOOOOODOIAUDOODODOOOO

000000 extension
000 FITSOODOOOOODODOOOODOIAU FITS WG OO
00000000 FITSO extension DO0OOOO0O.

P
D 000 FITSOOOOODOOOOOO extension OO0 OOO0O
R Oo00oooooooooooooooooooooooog
L 00000 FITS extension.

ooo
god

uo.

O 14: Status Codes
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7. FITSDOOO

72 0JO0OO0OOODOOO
72,1 MIMEOUOOOOOO FITSOOO

0000000 (WWW)ODOODO VO (Virtual Observatory) 0000 000 FITS O
MIME (Multipurpose Internet Mail Extensions) 00000000000

‘ proposed MIME code ‘ purpose ‘

application/fits FITSOOOOO
image/fits FITSOOOOOO (DOoOooon)

OO0 Ofitsbits 00000000 TAU FWG 000 O IETF (Internet Engineering Task
Force) DOODOOOOOOOOOODOODODOOODOOOS. Allen O D. Wells OODODODO
ooooooooooood

http://www.ucolick.org/"sla/fits/mime/

7.2.2 BINTABLEO OO ODOO

Binary Table 000000000 0O0O0ONOST Standard 100-20 O OD0OOOO0O0O0OO
00 ”Variable Length Array” (0000 0) O ”Multidimensional Array” (0000 D0)
0000000 FITSOOO (WFC) OOOOOOOFITS Standard D000 O0O00OO
O00oO0oooooooo IAUFWGOOODOOODOOOOO

7.2.3 Checksum Proposal

R. Seaman (NOAO) O W. Pence (GSFC/NASA) D OOOFITS 0000000000
0000000O000oooooooooooooorFIrsooooooooooooooo
00000000000000000D000 (ftp://iraf.noao.edu/misc/checksum/)

7.2.4 Hierarchical Grouping Convention

D. Jennings (GSFC / NASA), W. Pence (GSFC / NASA), M. Fork (NCSA), B.
Schlesinger (GSFC / NASA) O FITSHDUs D O0OOOOOOOOOOOOOOOOO
000000 (http://fits.gsfc.nasa.gov/group.html)

7.2.5 Convensions for Mosaic images

SSAlen 00000000 O0DODOO0OOOODOOODOOOOOODOOOOOO
(http://www.ucolick.org/ sla/fits/mosaic/)

7.2.6 Support for 64-bit integers

6400000000000 0000Ofitsbits JO0OO0ODODOO
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73 FITSOUOOOOO

73. FITSOOOOOO

00 FITSOODO IAU O FITS WG (Working Group) 000000000 (1988
00 TAUDODOOOO0)0200300 GA(ODO)O TAU FITSWG OO OO D. Wells (NRAO)
00 W. Pence (NASA/GSFC) 00O DOOOOO F. Ochsenbein (CDS) 000 OOWG
00000000000 oOO00O0O00OO0O0DO00D (DOOoOD)ooooooo
O00(0 2200http://fits.gsfc.nasa.gov/iaufwg/iaufwg.html 00 )

0000000000000 FITSO0000oooooooooooooooooon
000000o0ooO0o0o000oooD (boooo0oOoooooooOOooooOoooDo
00000000000 0000OO0)D0D0000000OO00O0 FITSOOODODOOOD
goooooobobobobobooboooooa

1
2
3.
4

. 00000000000 extension O TAU FITS WG OO0

. 000000000000 (DDOD0D00UD)00DDO0D0O0UDOOUODOO
OO00Do0ooooOoOfitsbits DO0DOOOOODOOO
.ooboobOoboooobooooobooboboooobOoboonbo

(000000000 Europeand Japanesell American Astronomical Society
0 WGAS (Working Group on Astronomical Software) FITS Committee O 3 000 0)

74 0O0O0O0OOODOO

JJAU FITS WG OOOOOOOOOOOODO extension 000

0000000000000 0000C00O0O00000O (D0D FITSOODOODODO
oooooooo)

Principal Conforming ASCIITable Image BinaryTable RandomGroup
HDU Extension Extension Extension Extension Records
SIMPLE XTENSION XTENSION! XTENSION? XTENSION? SIMPLE
BITPIX BITPIX BITPIX = 8 BITPIX BITPIX = 8 BITPIX
NAXIS NAXIS NAXIS = 2 NAXIS NAXIS = 2 NAXIS
NAXISn NAXISn NAXIS1 NAXISn NAXIS1 NAXIS1 =
EXTEND* PCOUNT NAXIS2 PCOUNT = NAXIS2 NAXISn
END GCOUNT PCOUNT = 0 GCOUNT = PCOUNT GROUPS =
END GCOUNT = 1 END GCOUNT = 1 PCOUNT
TFIELDS TFIELDS GCOUNT
TBCOLn TFORMn END
TFORMn END
END

I XTENSION=,,’ TABLE,, .’ for the ASCII Table Extension .

2 XTENSION=,,’ IMAGE,, ,’ for the Image Extension .

3 XTENSION=_’BINTABLE’ for the Binary Table Extension .
4 Required only if extensions are present.

O 1 000000000000 DO00Dooc0bobo0boDO FITSOOOODO.
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7. FITSDOOO

All Array ' Conforming ASCII Table Binary Table Random Groups
HDUs HDUs Extension Extension Extension Records
DATE BSCALE EXTNAME TSCALn TSCALn PTYPEn
ORIGIN BZERO EXTVER TZEROn TZEROn PSCALn
BLOCKED? BUNIT EXTLEVEL TNULLn TNULLn PZEROn
AUTHOR BLANK TTYPEn TTYPEn
REFERENC CTYPEn TUNITn TUNITn
COMMENT CRPIXn TDISPn
HISTORY CROTAn TDIMn
uuuuuony CRVALn THEAP
DATE-0BS CDELTn
TELESCOP DATAMAX
INSTRUME DATAMIN
OBSERVER
OBJECT
EQUINOX
EPOCH?

! Primary HDU, Image Extension, user-defined HDUs with same array structure.

2 Deprecated.

016 00000000000 0DOO0O0DOOO0COO0ODOOg FITSOOODOO

I Deprecated.

Production Bibliographic Commentary Observation
DATE AUTHOR COMMENT DATE-0BS
ORIGIN REFERENC HISTORY TELESCOP
BLOCKED! TTTTEREY INSTRUME
OBSERVER
OBJECT
EQUINOX
EPOCH!

017 0000000000000O0O0O0CDO0O0O00O00O FITSOOOODOO
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7.5. DATExxxxU DO OOODO 2000 000

7.5 DATExxxxU O OOOO 2000000
7.5.1 DATExxxxUUOUOUOOUOOOOOOODOO

000 FITSOOOOOODATEDOODODO (DATE-0BSO OO OOOOOOOO)OO
ooooog 19970 20 18000 »18/02/97 U000 ODOOODOOOODOO
gbooodbooooubobo 200b0oboboboooobbD200b0obobnon
20000001900 000000 2000000000000 bObObO0OODObLbDOn
00000001996 O 6 0 25 0000 Peter Bunclark (RGO) O sci.astro.fits [
Joodgggggn scicastro.fits U0 O 0OO0OO0O0O0OOOOOOOOOODOO
O00O000A)DATExxxx0 0 0000000000000 000O0O0O00O0O0O0O0O0OO
0O B)DATExxxx 00000000 DDODO0OO0O0O0O0ODO0O0O0O00O000OoooDoO
TAU FITSWG OOUOOOO Don Wells O sci.astro.fits00000000O00ODO0O
Preben Grosbgl O IAU FITS WG OOOOOOOOOOOOOODOODOODODODODODOO
000o00ooooooo0ob00b0oboooDOobDOd Bunclark O 1996 O 110 190
0000000000 FITSOOOOOOOOOOOOO (1996 Dec. 20)0

000000000 WFC (WGAS (Working Group for Astronomical Software) O
FITSOODO)OOOODOA. Rots JOOOODO19970 60 27r000000OWFC OO
000 FITS 0000000000000 000000TAU FITS WG OOOoDOoooOd
O0000000000000000000 A.Rets00O0O0OOOOOOODOODO (1997
0100 240)0000000000000000O0O0O0OO0O0OOOCODODOOODODOOO
ggodooobboobbbbobougooouooon

7.5.2 DATE-0BS U DOUOOODOOOODOO

Peter Bunclark, 1996 Nov.19
0 0: Arnold Rots, 1997-10-24T21:03:30

7.5.2.1 [Introduction] O0O00O0OOOCOOO0OOOOO DATE-0BS OO DO OOOODO
oooooO0ooDOoDOoDOobDOo0o0ooOoO0bOoOoOonD sATE” OOOOOOOO
000000000000000000000000 (CooODOO0OOoooOo)ooooo
gobDooobooobboobbioo0bbd0o0b00o0b0OUDATE, DATE-0BS,
DATE-END, DATE-MAP U DO UODODO0OODOO0DOODDOD DATExxxxO O OO OO
0000000000 DATExxxxO OO OO (00O DATE-0BS) U0 UOOOOOOOOO
gbobooboobobobobobob

1. 002000000000000D0OO00O0100D0O0DODOOOODODOO 2
ugb 19ob 2000000000

2. DATExxxx 00D 0ODODLOODOODLOODLODODOO
3. DATE-0BS U 0D UO0OO0DOO0DLO0DOOO0ODOOo0oooooobooon

4. 00000000000 DOOO0O00O0DOOOD ASCclIocoOoooooooo
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7. FITSOOO

7.5.2.2 [000000] OO30000O0OO0OOOOO
1. DATExxxx U0 00000000000 0O00O0b0O0bO0ObObOn
2. DATE-0BS U U O UOOOOOOO

3. 00000oOooo00o0 (hboooooo)ooO

7.5.23 [00000OO0O0OOOOOOO]

1. DATExxxx 0 000000000 (°DD/MM/YY?) D 1900-1999 OO O OO 19000
0000000000 00000 FITSOOOODOOOOooOooooO (0ooo
O00o0oO0o0oo0O0oO0o0booO0o0ooOo0)0oooOooooo

2.000000000000 1SO-8601 DOODODO0OOO0ODOOODOOOO

(a) ’CCYY-MM-DD’
(b) >CCYY-MM-DDThh:mm:ss[.sss...]’

<CcCYyy>OOoooooooooobobO<MM>OOOOOOOOODOOOODO<DD>
oooboooooooooooooboooO<hh>000000000000 <mm>
O00OO0<sss..]>0000000000000000000O0O00O (0590000
goo0ooooobo vrcocobobogooobooboobo e0oDQOOCODT O
ISO8601 OO OODODOOODOO

00000000000 0U0o0o0OD0O (TOUOODO)OoOoOoOoOoUooooDoOO
gooooooboobooboob'mbbobbooboooboboooooooo
0000 ASCITODO ».> (160000 0x2E) 0000000OOOOOO FITSOO
gboobooobobooobooboooooooDoo

3. 0000000/0000000000000000000000000000000
0000 00000000000000000000000000
7.5.2.4 [DATE-0BS 0D 00O OOOO]
1. 000000000 DATE-0BS OO0 O

2. 0000 DATE-CBSUODOUOOODOODLOOODOOOOOOOObOOObOOOonDDg
gbboooboboooboobooobooonoo

3. 0000 DATExxxx U0 000000000000 00000000000000
gboooobboooobooon

4. DATExxxxO0 00 UOO0O0O0OUODATEDOOOD (D00DO0D)0000000oooo
O HbU ODOoOooooooooobgooboboobooboobooboboooo
O0O0000oOouTC (19720000000)0 UT(19720000000)0000
gbbodoobuobbooboobboobobooboooboooobuobn
gbboooboboooboobobooobooboobbooobooo
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7.5. DATExxxxU DO OOODO 2000 000

5. buubuobuobuoobuooboboboobuobooboobuoobobobdong
gboboboboobooboboobobobooobooboooboobodobog 1001-01-01
00 3000-12-31 DOO0OOOO0O0O 1000 0000000000000 0O0O00O0O00
googooo

6. 000D00O00OTAIODOODOOOOOOO (UTCO TT)ODOOOoOooOoO (O
000000)0000000000000O000O0OUOoOO (TCG O TCB)
O ThBOOODOOOOOOOODOoboOoboooooooboooobooboboo
gobodoboooooooooobooboobobobooboobobooobooo
ooboooooooobooooD FIISO0boooooobobooooboooDn
bobobooboobooooboobooobooboobobobooboboboboobooon

7.5.2.5 [DATE 00000000]
1. DATEDDDDDO0O00000OOOHDUOOOOOOOOD

2. DATEL 0000000000 DO0OLO0OODLO HEbu0oooobobooobooDn
OO00000oOo0doooOoobo0o0ooO0ooooobooobo urcoooooooo
goog

7.5.2.6 [0] 19960 100 1400000000 3000000000000OO

DATE-0BS= ’14/10/96° / Original format, means 1996 Oct 14.
DATE-0BS= ’1996-10-14" / Date of start of observation, by default UTC.
DATE-0BS= ’1996-10-14T10:14:36.123’ /Date & Time of start of obs.in UTC.

7.5.2.7 [0000] FITSOOOOOOOOOOODOOOOOOODOOOOOO 200
00000000000 00000 (00 1900000000 D0D00UOOOOUOOOO
gooboooobobooboobobbooboboboobobbobobooboon
ooooOooooooooooOoOoOooooooooDoOorFITSOooooOOOoOOOoOOon
0oooo0oooooobobbogb1ggg-01-01T00:00:00 OO 2000-01-01T00:00:00
gbobooobooboooboonboon

1999-01-01 OOOODOOOOOODO FITSOOOODOODOOOOODODOODOOOO
gboboobobooobooobooooobobooboobobooboooboooobooon
gbooboo0oooooobobobobOoOdn1oeo-01-01 OO0 DATE-0BSU DO OO
gboobooboooboooboooboboon

7.5.28 [00:000000000000000CO0O] [0:00000000 DATExxxx
O0oooooooo]

1. 00bboo0boboobbo0 TMesyYsUOOooobooooobooobooon
mbuvooooooooooooooooboooooooboboooooooon
O000000(@U0000o00o0ooo0o0oooo0UbOoOooUooooOoOo
O0000000000000000O00000DO000O0C00O0OO) 000D HDU
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7. FITSOOO

86

gbodgog TMesysOogooobobooogboobooobooobobaan
gbooooobogn

UTC (Coordinated Universal Time; 1972 000 00000)

UT (Universal Time; 1925 00000000000 (GMT) 00001972000
00 UTCOOO)

TAI (International Atomic Time;0 00000000 UTC”, 1997-07-01 O O
uTrcoo 3100o0oon)

IAT (International Atomic Time; TAIO OO OOOOOOODOODODO)
ET (Ephemeris Time; TT 0000000 1984 00000)

TT (Terrestrial Time; 1984 000 TAU DO ODOUOOOOOOOETOOOOO
O00O0OTAIOOOOOOO (32184 000000))

TDT (Terrestrial Dynamical Time = TT)
TDB (Barycentric Dynamical Time)

TCG (Geocenteric Coordinate Time; 1977-01-01 OO TTOOOOO 22000/
000000ooooon)

TCB (Barycentric Coordinate Time; 1977-01-01 OO TDBOOOOO 0.5 0 /0
0000o0ooooono)

0o0o0oooooooooooooog
Explanatory Supplement to the Astronomical Almanac, P.K. Seidelmann, ed.,
University Science Books, 1992, ISBN 0-935702-68-7

http://tycho.usno.navy.mil/systime.html
GPSOO (TAIODO 1900000D0)DOD0O0OOODOOOOO

. 0000000000000 0 (DO0OUDO0LO0OOO)UOTAIOODOOOOO

(TAI, TUC, TT)DO0O0O0OOOOOODOOO (TCGO TCB)O ThDBOOOODO
gbbodoobuobbooboobboobobuoobooboooobuobn
gbbodoobuobbooboobbbooboobbooboooobuaobon
O Frsooooboooooboobboooooobo0oobooboobooooon
gbooooboobooooboobobooboboobooobooooobogoooon
000000000 TAIODOODOOODOOoOoDOoOOoOooOoooooDoog TDB
gbobooooboobboobooboboooboobooobbooboooboo
000000ooooooooooooooooooTbB-UTCODODDODOODOOO
gobobooboboobobobgoooogoooboobosoobbbboobobon
00000o00ooQooo0o00 (CoooDoO0O0)oDooOoOOoOoDOoOoOoOoooDOD
gbboooboboobooboobbooobooobobooboon

SYTT? 0 IAUOO0O0OoOoooooO “TdT” 0 “ET” 0000000000000

O00O0“ET” 0 1984 000000000000 D0O0DODO0ODExplanatory
Supplement O pp. 40-48 0000000



7.5. DATExxxxU DO OOODO 2000 000

4. 00 TIMESYSUOOOOUOODOODOODOOOOODOO0OOOobOOobOOoDOoOo1972 0
oooooooooooo«wrer gowrzodboooooooo«“urr ooon
god

5. O
obooooobobogo19ed 100 400000000000 obooboooon

DATE-0BS= ’14/10/96’ / Original format, means 1996 Oct 14.
TIMESYS = ’UTC ’ / Explicit time scale specification: UTC.
DATE-0BS= ’1996-10-14’ / Date of start of observation in UTC.
DATE-0BS= ’1996-10-14° / Date of start of observation,also in UTC.
TIMESYS = °TT ’ / Explicit time scale specification: TT.

DATE-0BS= ’1996-10-14T10:14:36.123° / Date and time of start of obs.in TT.

6. 00000000000000D00O0 High Energy Astrophysics FITS 000 00O
00000 RXTEQOODODOODODOODODOODODOOOOODoODOoOooOoooooooo
oooooooog

http://legacy.gsfc.nasa.gov/docs/xte/abc/time_tutorial.html

http://heasarc.gsfc.nasa.gov/docs/xte/abc/time.html

VLBAOOOOODOOOOTIMESYSOOODO TIMSYS OO OO OODODOOODOOO
OO00000000UTCO IATOODOODODOO000 p90 pl6000O0O

http://www.cv.nrao.edu/fits/documents/drafts/vlba_format.ps
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8. IAUOOODOOOOD

8§ AU UODODOOOOOO

O00D00IAUDODOOODODODOOO by G.A. Wilkinson, Comm. 5, in IAU Transac-
tions XXB (1987) OO0 0OOOOOOOO
(http://www.iau.org/IAU/Activities/nomenclature/units.html)

0 18 IAUOO0OO0

O0Q 00 0O 0
STO0o0oogoong
] m ooog
oog kg ooooo g(000)00
oo s 0
ooo rad ooog
ooo sr oooooon
oog K oooo
0o A oooo
ooo mol oo
0Q CD ooog
TAUODOO0O00dQ
ooo Hz ooo s 1
ooooo J ooog Nm
oo W ooo Jst
oo ' ooo Jct
] N ooooag kgms—1
0o Pa ooog Nm~
oog c oooo As
oo Ohm ooo VA—!L
gooooooo s ooooo A1
gooo F ooog cv—1
oog Wb ooooo Vs
oooo T ooo Wbm 2
ooooooo  H oooo WbA—1
oad 1m oood cdst
0g 1x oooog lmm—?2
oooogooog
oo00 deg o000 w/180rad
arcmin/arcsec 0000 /0 1/60deg, 1/3600deg
mas oooooo 1/3600000deg
oo min/h/d 0/0/0
a/yr O (Julian) 31557600s(365.25d) (a O TAU O0)
ooooo eV ooooo 1.602177 x 10~ 197
erg 000 10—7J2
Ry ooooo 1(ZE)2mec? = 13.605698¢V
oo solMass oooo 1.9891 x 10%30kg
u ooooon 1.660540 x 10~ 27 kg
oog solLum oooo 3.8268 x 1026W
oo Angstrom oooooooog 10~ 10m
solRad ooog 6.9599 x 108m
AU oooo 1.49598 x 10 m
1yr o0 9.460730 x 10%m,
pc ooon 3.0857 x 1016m
godo count/ct good
photon/ph oooo
oog Jy 0ooooon 10726Wm—2Hz~1
mag (OD)oo
0og G ooo 10~4T
oog pixel/pix (00/0000)oo0oo
barn ooo 10~28m?
0oo D 000 2 x 1072Cm
Sun ooooo goo
voxel 000003000
bit/byte oooooooog byte = 8 bit
adu 00DO0-000000
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9 000 FITSOUODOOOO (booOoooopooooo)

0000000000000 000@ooDooOoooo0oD FITSsooooooooo
gooooooooboobobobooboobooboboobobbobboobooo
0((@OoO0o0o00oo0O000oooO0o0oOOoO00OOOO0D0oDUOooOOO)DooOOoOoObOo
0000000000000 000000 WebOODODODODOO (2340000nao0j 0
0000000000000 Osmeka000O0OOOOOO)O

(00000000 FITSOOO (SFITS)D(DO0OO0OO0DO0D000Ooooooooooo
0000000000000 0 (0)oOOo (0)obooD)booooooUoooooooo
000000000000O0O0o0o0)

9.1 000 FITSOOOOOO (Ver.1.3.0(Dec 10, 2003))

0000000000000 00o0000oooooog FITSOODOOO0O0O0OO0O
00000000 FITSOODOOOODOOOOOOOO (DOoboboo)0oobooo
gooooooooooooooooboooobooboooooDooDobooooD FITSOOO
gbbobooobooobooobooobooboooboobooboboobooboobooon
ooooooooooorrsSoooooooooooooboboooboobooooooo
ooooooogoobooooboOoOoOoDoboOoOoooD FITSoOOOoOOoobDOoboOoooo
o0ododoooooOO0oDO0DOoO0obO0ooOO0bOo0ooooOOobOoooOgon FITS OO
gboobooboooogoon

O0oO00O0oooooo rFITSooOOC0OOO0O0OOoon

e U000 FITSOOOO (NOST Standardd 000000 S000)0000

e 10000 (UCODODO)DOODUDODOOUODOOODUOOOODOUDDODODOOUDODODOO

0000000000000 Common OOOOODODOOOOOOOOOOOOO
0000000(@Oo0oU00o0o000oo0o0U FITSOOODOOOO0OOOOO

O0o00o000o0o0oo0oooOooooooooon)

gboobobooboboboboboboboboboooooobbooboobooon
0000000000000 00D (CooUoOoUoOoUO)DUoooOoooOoO
gbooboobgobooboobooboobobooooobooooooobobooboobon
Web OODDODOOOOOOODODOASCIIDOODOODODO ftp://www2.naoj.org/

0000000 (Doooooooboo)oooooooo

e JOUDOUODODOOULOLOODODODOUDOUDODODODODODODOO
gboooobogbboobooooooboobobobo

e D UOOODLOUDODDOOOLDODLDOLODLDOLULLDObDODLODLObLObOODO
gbooboo0 INs-vERU OO OUOOUOOO0oOooooooo

e JI00O0ODODOOODOOIOOOODOOODOUDO coMENT'DOODOODOOO
gbboogboobobogoooo

COMMENT Subaru Device Dependent Header Block for FOCAS
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9. OO0 FITSOOOOOO (ooOoOoOooooon)

, ¢ 0

: FOCASO'H_: H

Cam, ’Q_": COMICS, 'V_: VT
oooooooooon)

e OO OODODUODOODODODOOODOOODOUOOOODOODOOOOOOOOO
00 Image,Instrument, Telescope / Time / Environment / Statistics,Unit / Action
000 (00O (10.30)0000000000000O0)000DO0DO0O0O0OOO0
0000000000 o00: SLTOO00O0o0oooo: p/PAODOODOOO: STR
0000000000000 000000SLT (Category = Instrument)d P/PA
(Statistics / Unit)0 STR (Action) 0000000000 SLTPSTROOD OO

e JO0ODODOODOWCSOOOOOO

e Extension 00 00O O ASCII Table Extension 00000000 O0O0O

e J0DODOODOODO TAUDDDOOO

e 100D0ODOODODODODOODODOO SIDODODOD

e 100D00DOOD0ODODODOODOODOODOODDOOODODODODODOODO
e 1IDDDI0DDODODDODODOODODDOODODOUODODODD 1000000

gbogoooes-MoDOOOOOODOODOOOODOODODOODDODLDODOOO
goo g4000000000000000000000
goo
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'u'u'd
oot

g
g
g
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DDDD ooOooOoD |
O vHwmH
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0O 0000 gooo O
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U
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OO oogbd era
OO OoOdfge
Og OooOooO
OQg oo

0
g
g
U
0

O

OBJECT

FLAT
DOMEFLAT
DOMEFLAT_ON
DOMEFLAT_OFF
SKYFLAT

DARK
COMPARISON
BIAS
STANDARD
STANDARD_STAR
TEST

Oobod
oo™
oo™
OooOod
Oobod
Oood
oo™
OooOod
Oood
Oood
Oood
Oood
oo™
Oood
Oood
Ood
oo™
Ooood
[
Ood
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Oood
oo
ogoo
oo
oo
Ooood
OoOood
Oood
Ooood
OOood
OOoodg

OO

OO

OO

OO

OO
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91. 00O FITSOOODODOO (Ver.1.3.0(Dec 10, 2003))

(0:00 CcOMMONOOOOOOOOD FITSOOOOOOOOO)

Keyword Name Reason

AIRMASS Roughly estimated one is convenient in archival search

BIN-FCT1 The basic keyword for image features

BIN-FCT2 The basic keyword for image features

BITPIX The basic keyword for image features

BLANK The basic keyword for image features

BSCALE The basic keyword for image features

BUNIT The basic keyword for image features

BZERO The basic keyword for image features

CDELT1 The basic keyword for image features

CDELT?2 The basic keyword for image features

CRPIX1 The basic keyword for image features

CRPIX2 The basic keyword for image features

CRVAR1 The basic keyword for image features

CRVAR2 The basic keyword for image features

CTYPE1 The basic keyword for image features

CTYPE2 The basic keyword for image features

CUNIT1 The basic keyword for image features

CUNIT2 The basic keyword for image features

DATASET(*) Only needed to OBJECT type data. Needed by DASH.
DATA-TYP Used as an key for archival search and essential for data analysis.(DASH etc)
DATE-OBS The basic keyword for image features

DEC The basic keyword for image features (origin of RA2000 & DEC2000)
DEC2000 DEC may not be written in J2000.0. The key for archival search by coordinate.
DETECTOR The basic keyword for image features

DET-TMP The basic keyword for image features

DISPAXIS(S) Convenient in spectrum plotting of raw data.

DISPERSR(S) The basic keyword for image features

END Essential for FITS data

EQUINOX Essential for knowing RA and DEC epoch, and calculating RA2000 & DEC2000
EXP-ID For the grouping of data by simultaneous exposure.

EXPTIME The basic keyword for image features

EXTEND Essential for FITS data with ASCII Table Extension.

FOC-POS The basic keyword for observation description

FOC-VAL Needed by QDAS in focusing task.

FRAMEID This is the unique key for archival system.

GAIN The basic keyword for image features

HST The basic keyword for observation description

INSTRUME This is used in online data registration at Hilo.

LONGPOLE(I) The basic keyword for image features

LST The basic keyword for observation description

MJD This is used in data search as a unique key for time.

NAXIS Essential for FITS data

NAXIS1 Essential for FITS data with 2-d image

NAXIS2 Essential for FITS data with 2-d image

NAXIS3 Essential for FITS data with 3-d image as those from MIRTOS
OBJECT The basic keyword for observation description

OBS-ALOC Can identify the control mode and where the instrument was.
OBSERVAT The basic keyword for observation description

OBSERVER The basic keyword for observation description

OBS-MOD The key for selecting data in data search in archival system
PCnnnmmm(I) Essential for setting control command to telescope (moving object onto the slit etc)
POLARIZn(P) The basic keyword for observation description

PROP-ID Essential for setting view parameter in archival system

RA The basic keyword for observation description (origin of RA2000 & DEC2000)
RA2000 RA may not be written in J2000.0. Key for archival search by coordinate.
RADECSYS RA and DEC may not be written in FK5.

RET-ANGn(P) Essential in data analysis of polarimetric data.

RETPLATn The basic keyword for observation description

SIMPLE Essential for FITS data

SLIT(S) The basic keyword for observation description

SLTCPIX1(S) Convenient in making plot of raw data spectrum

SLTCPIX2(S) Convenient in making plot of raw data spectrum

SLT-LEN(S) The basic keyword for observation description

SLT-PA(S) The basic keyword for observation description

SLT-WID(S) The basic keyword for observation description

TELESCOP Essential for knowing the origin of data

TELFOCUS Can be one of the key for identifying the causality of empty image.
TIMESYS Essential for knowing time system used in the data

uT The basic keyword for observation description

WAVELEN(S) Convenient in making plot of raw data spectrum.

WAV-MAX(S) Convenient in making plot of raw data spectrum.

WAV-MIN(S) Convenient in making plot of raw data spectrum.

WCS-ORIG(T)

Used for identifying WCS is written by toolkit or not.
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10. OOODOOC FITSOODODOCOCOOO

10 JO0OooOogrFIrsoooooboog

10,1 OOOO0OOOO
10.1.1 0OOOO0OOoOobOoobObOdg

gobogooooboobgoobobbobobooboobbooboobooooboo
gbobobobobobobobobob

Header Key Wordd FITS ODOOD0ODOO0O
Revised: O0O0O0OO0

Category: 0O 00O

Importanced O0O000000000O0O

Common] 0000000

Imagingl] O00OO0O0O0ODOOOOOOO
Spectroscopyll] 0000000 O0OODOOOODOOO
Polarimetryd] O00O00O0O0O0O0OO0ODOODODOO
Object: 0000000 O0OOOODOOO

Optionalll 0000000000000 O0OOOOOOOOOOOOOOOOOOOOOODOOO
0O (Optional) 0000000000000 O0ODOO0OO0ODOOODOOO

Alias: 00O 0OOOOO Status Distribution Service OO0 000 OBSOOOOOOOOO
0000000000000 Toolkit 00D OOOODOO(FITS O )Toolkit
O000O0ONext Toolkit DO O0OOOOOODOODOOOOOO
0000000000000 D0oOO0gnooO“FITS.SBR.?7?77?77 O
00000000000 0000004“FITS.#Inst.?777”
#Inst’ 000000 3000000000000

ooooO

ooooO

OoOooOO O
oOoog
oo
oo
oo
ob0Oo
Ug
Ho

e IRCS — > IRC

e AO — > AOS

e CIAO — > CIA

e OHS — > OHS

e FOCAS — > FCS

e HDS — > HDS

e COMICS — > COM

e Suprime-Cam — > SUP
e MIRTOS — > MIR

e CAC — > CAC

FormatCO 00000000000 (COOOO)O

FormatF: 00000000000 (FORTRAN O0O)O

UnitD DOD0O0O0O0OO0O0ODOOOOODOOOOOO0bOoobOooDoboboobooboOoD
gobooobooobobooboboboboobooboboobooooobooobooobooon

Recommendedd OO 0OO0OOO0OOC0CO0OOO0OO0ODOOOOOOOOCOOOOOOOO
SIMPLE, OBSERVAT U D OO ODODOOOO0OOOO0OO

Sample: 0000
Obsolete: 00000000000 0ODOOODOOOOOO
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Commentd FITS
0o0ooooo

DescriptionE0 [O

gboogboboodgd
goooboobobo
ugoboooboodan

10.1.

goooooo

ggbobobuoobbtoooobboobbod

0 (0D)

DescriptionJ: 00000000000 (OD0OO)

10.1.2 0OO0OOOOOO (2003/12/10)

00000000000 000O00 HeaderKeyWord, Category, Importance, FormatF,
Unit, Recommended, Alias (DistributionService) 0 700000 ABCOOOOOO

0 O O HeaderKeyWord, Category, Importance, FormatF, Unit, Recommended, Sample,
Comment, DescriptionE, DescriptionJ O 1000000 Category DOODODOOOOOO

e Key Word 0 ABCODOODOO
[Dictionary = Basic] (Key Word 0 ABC O OO0 1(1/4): A O CD)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
+ + + ——— —+——-

ADC Telescope Optional F20.3 degree - 1998/12/10 FITS.SBR.ADC

ADC-END  Telescope Optional F20.3 degree - 1998/12/10 FITS.SBR.ADC

ADC-STR Telescope Optional F20.3 degree - 1998/12/10 FITS.SBR.ADC

ADC-TYPE Telescope Optional A20 - - 1998/12/10 FITS.SBR.ADC-TYPE

AG-PRB1  Telescope Optional F20.3 mm - 1998/12/10 -

AG-PRB2  Telescope Optional F20.3 degree - 1998/12/10 -

AIRM-END Time Optional F20.3 - - 1999/03/01 FITS.SBR.AIRMASS

AIRM-STR Time Optional F20.3 - - 1998/11/25 FITS.SBR.AIRMASS

AIRMASS  Time Common F20.3 - - 1998/11/25 FITS.SBR.AIRMASS

ALT-END  Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.ALTITUDE

ALT-STR  Telescope Optional F20.5  degree - 1998/11/24 FITS.SBR.ALTITUDE

ALTITUDE Telescope Optional F20.5  degree - 1998/11/24 FITS.SBR.ALTITUDE

AO-FREQ  Telescope Optional 120 Hz - 1998/12/10 -

AO-TIP Telescope Optional A8 - - 1999/03/01 -

AO-WFS Telescope Optional F20.5 - - 1998/12/14 -

APERTURE Spectroscopy Optional A30 - - 1998/12/14 -

APT-SIZE Spectroscopy Optional F20.3 arcsec - 1998/12/14 -

APTC-DEC Spectroscopy Optional F20.8 degree - 1999/03/01 -

APTC-RA  Spectroscopy Optional F20.8 degree - 1999/03/01 -

APTCPIX1 Spectroscopy Optional F20.1 pixel - 1998/12/10 -

APTCPIX2 Spectroscopy Optional F20.1 pixel - 1998/12/10 -

AUTOGUID Instrument Optional A8 - - 1998/12/10 -

AZ-END Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.AZIMUTH

AZ-STR Telescope Optional F20.5  degree - 1998/11/24 FITS.SBR.AZIMUTH

AZIMUTH Telescope Optional F20.5  degree - 1998/11/24 FITS.SBR.AZIMUTH

BIN-FCT1 Instrument Common 120 pixel - 1998/11/24 -

BIN-FCT2 Instrument Common 120 pixel - 1998/11/24 -

BITPIX FITS Common I20 - - 1998/12/14 -

BLANK File Common 120 - - 1999/03/01 -

BSCALE File Common F20.8 - - 1998/12/14 -

BUNIT File Common A10 - - 1998/11/25 -

BZERO File Common F20.8 - - 1998/12/14 -

C2ELT1 WCs Optional F20.8 degree - 1998/11/24 Toolkit

C2ELT2 WCs Optional F20.8 degree - 1998/11/24 Toolkit

C2NIT1 WCs Optional A8 - degree 1998/11/25 Toolkit

C2NIT2 WCs Optional A8 - degree 1998/11/25 Toolkit

C2PIX1 wes Optional F20.1  pixel - 1999/03/01 Toolkit

C2PIX2 wes Optional F20.1  pixel - 1999/03/01 Toolkit

C2VAL1 wCs Optional F20.8 degree - 1998/11/24 Toolkit

C2VAL2 wCs Optional F20.8 degree - 1998/11/24 Toolkit

C2YPE1 WwCs Optional A8 - RA---TAN 1998/11/25 Toolkit

C2YPE2 wCs Optional A8 - DEC--TAN 1998/11/25 Toolkit

CDELT1 File Common F20.8 - - 1998/12/14 Toolkit

CDELT2 File Common F20.8 - - 1998/11/24 Toolkit

CDj_i Wes Optional F20.8 - - 1999/09/28 Toolkit
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10, DOoboOoo rFIrsoooooooon

[Dictionary = Basic] (Key Word 0 ABC 0O 00O 2(2/4): COADD O IMR-END)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
COADD Instrument Optional 120 - - 1998/12/10 -

COMMENT  Comment Optional A79 - - 1998/12/14 -

CRPIX1 File Common F20.1 pixel - 1999/03/01 Toolkit

CRPIX2 File Common F20.1 pixel - 1999/03/01 Toolkit

CRVAL1 File Common F20.8 - - 1998/11/24 Toolkit

CRVAL2 File Common F20.8 - - 1998/11/24 Toolkit

CTYPE1 File Common A10 - RA---TAN 1998/11/25 Toolkit

CTYPE2 File Common A10 - DEC--TAN 1998/11/25 Toolkit

CUNIT1 File Common A10 - degree 1998/11/25 Toolkit

CUNIT2 File Common A10 - degree 1998/11/25 Toolkit

DATA-TYP Object Common A30 - - 1998/11/25 -

DATASET  Object Object A20 - - 1998/12/14 FITS.#Inst.DATASET
DATE-0BS Time Common A10 UTC - 1998/11/25 Toolkit

DEC Object Common A12 - - 1998/12/14 FITS.SBR.DEC
DEC2000 Object Common A12 - - 1998/11/25 Toolkit

DET-Ann  Instrument Optional F20.3 degree - 1998/12/14 -

DET-ID Instrument Optional 120 - - 1998/12/10 -

DET-NSMP Instrument Optional 120 - - 1998/12/10 -

DET-Pinn Instrument Optional F20.3 arcsec - 1999/03/01 -

DET-P2nn Instrument Optional F20.3 arcsec - 1999/03/01 -

DET-RST  Instrument Optional I20 - - 1998/12/14 -

DET-SMPL Instrument Optional A20 - - 1998/12/14 -

DET-TAVE Instrument Optional F20.2 K - 1998/12/14 -

DET-TMAX Instrument Optional F20.2 K - 1999/03/01 -

DET-TMED Instrument Optional F20.2 K - 1999/03/01 -

DET-TMIN Instrument Optional F20.2 K - 1999/03/01 -

DET-TMP  Instrument Common F20.2 K - 1999/03/01 -

DET-TSD  Instrument Optional F20.2 K - 1999/03/01 -

DET-Tnn  Instrument Optional F20.2 K - 1999/03/01 -

DET-VER  Instrument Optional A30 - - 1998/12/14 -

DETECTOR Instrument Common A20 - - 1998/12/10 -

DETPXSZ1 Instrument Optional F20.4 mm - 1998/12/14 -

DETPXSZ2 Instrument Optional F20.4 mm - 1998/12/14 -

DISPAXIS Spectroscopy Spectroscopy I20 - - 1998/12/10 -

DISPERSR Spectroscopy Spectroscopy A20 - - 1998/12/10 -

DOM-HEND Environment Optional F20.1 A - 1999/03/01 FITS.SBR.DOM-HUM
DOM-HSTR Environment Optional F20.1 % - 1999/03/01 FITS.SBR.DOM-HUM
DOM-HUM  Environment Optional F20.1 % - 1999/03/01 FITS.SBR.DOM-HUM
DOM-PEND Environment Optional F20.2 hpa - 1998/12/14 FITS.SBR.DOM-PRS
DOM-PRS  Environment Optional F20.2  hpa - 1998/12/14 FITS.SBR.DOM-PRS
DOM-PSTR Environment  Optional F20.2  hpa - 1998/12/14 FITS.SBR.DOM-PRS
DOM-TEND Environment Optional F20.2 K - 1999/03/01 FITS.SBR.DOM-TMP
DOM-TMP Environment Optional F20.2 K - 1998/12/14 FITS.SBR.DOM-TMP
DOM-TSTR Environment Optional F20.2 K - 1999/03/01 FITS.SBR.DOM-TMP
DOM-WEND Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.DOM-WND
DOM-WMAX Environment Optional F20.2 m/s - 1999/03/01 -

DOM-WMIN Environment  Optional F20.2 m/s - 1999/03/01 -

DOM-WND Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.DOM-WND
DOM-WSTR Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.DOM-WND
EFP-MIN1 Instrument Optional 120 pixel - 1999/03/01 -

EFP-MIN2 Instrument Optional 120 pixel - 1999/03/01 -

EFP-RNG1 Instrument Optional 120 pixel - 1998/12/14 -

EFP-RNG2 Instrument Optional 120 pixel - 1998/12/14 -

END FITS Common - - - 1998/11/24 Toolkit

EQUINOX Object Common F20.1 year - 1998/12/14 FITS.SBR.EQUINOX
EXP-ID Instrument Common A12 - - 1998/12/14 -

EXPITIME Time Optional F20.3  sec - 1998/12/14 -

EXPTIME Time Common F20.2 sec - 1998/12/14 -

EXTEND FITS Common BOOLEAN - - 1998/11/24 -

F-RATIO Origin Optional F20.2 - - 1998/12/14 -

FILTERnn Instrument Optional A30 - - 1998/12/14 -

FLT-Ann  Instrument Optional F20.2  degree - 1998/12/14 -

FOC-LEN Origin Optional F20.3 mm - 1998/11/24 -

FOC-POS Origin Common A12 - - 1998/12/14 FITS.#Inst.FOC-POS
FOC-VAL Origin Common F20.3 mm - 1999/03/01 FITS.SBR.FOC-VAL
FRAMEID  Instrument Common A12 - - 1998/12/14 -

GAIN Instrument Common F20.3 e/ADU - 1998/12/14 -

HISTORY  Comment Optional A60 - - 1998/12/14 -

HST Time Common A12 HST - 1998/12/14 -

HST-END Time Optional %12s HST - 1998/11/25 -

HST-STR  Time Optional %12s  HST - 1998/11/25 -

IMGROT Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.IMGROT
IMR-END Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.IMGROT
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10.1.

goooooo

[Dictionary = Basic] (Key Word 0 ABC 0000 3(3/4): IMR-STR O SEEING)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
+ + ——— —-—

IMR-STR  Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.IMGROT

IMR-TYPE Telescope Optional A20 - - 1999/03/01 FITS.SBR.IMR-TYPE

INR-END Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.INSROT

INR-STR  Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.INSROT

INS-VER  Instrument Optional A30 - - 1999/03/01 -

INSROT Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.INSROT

INST-PA  Instrument Optional F20.3  degree - 1999/03/01 FITS.SBR.INST-PA

INSTRUME Instrument Common A20 - - 1999/03/01 -

LONGPOLE WCS Imaging F20.1  degree 180.0 1999/03/01 Toolkit

LST Time Common A12 LST - 1999/03/01 Toolkit

LST-END Time Optional A12 LST - 1999/03/01 Toolkit

LST-STR Time Optional A12 LST - 1999/03/01 Toolkit

M2-ANG1  Telescope Optional F20.3 arcmin - 2000/07/07 -

M2-ANG2  Telescope Optional F20.3 arcmin - 2000/07/07 -

M2-ANG3  Telescope Optional F20.3 arcmin - 2000/07/07 FITS.SBR.M2-ANG3

M2-P0OS1 Telescope Optional F20.3 mm - 1998/12/14 -

M2-P0S2  Telescope Optional F20.3 mm - 1998/12/14 -

M2-P0S3 Telescope Optional F20.3 mm - 2000/07/07 FITS.SBR.M2-P0S3

M2-TIP Telescope Optional A8 - - 1998/12/10 FITS.SBR.M2-TIP

M2-TYPE  Telescope Optional A8 - - 1998/12/10 FITS.SBR.M2-TYPE

MJD Time Common F20.8 day - 1998/12/10 Toolkit

MJD-END  Time Optional F20.8 days - 1999/03/01 Toolkit

MIJD-STR  Time Optional F20.8 days - 1999/03/01 Toolkit

N2XIS wes Optional 120 - 1999/03/01 Toolkit

N2XIS1 WwCS Optional I20 pixel - 1998/12/10 Toolkit

N2XIS2 wCS Optional I20 - - 1999/03/01 Toolkit

NAS-TAVE Environment  Optional F20.2 K - 1999/03/01 -

NAS-TMAX Environment  Optional F20.2 K - 1999/03/01 -

NAS-TMIN Environment  Optional F20.2 K - 1999/03/01 -

NAS-TSD  Environment  Optional F20.1 K - 1999/03/01 -

NAXIS FITS Common 120 - - 1999/03/01 Toolkit

NAXIS1 FITS Common I20 pixel - 1999/03/01 Toolkit

NAXIS2 FITS Common 120 - - 1999/03/01 Toolkit

NAXIS3 FITS Optional 120 - - 1999/03/01 -

OBJECT Object Common A30 - - 1998/11/25 FITS.#Inst.0BJECT

0BS-ALOC Telescope Common A12 - - 1999/03/01 FITS.#Inst.0BS-ALOC

0BS-MOD  Instrument Common A30 - - 1999/03/01 -

OBSERVAT Origin Common A20 - NAOJ 1999/03/01 Toolkit

OBSERVER Origin Common A50 - - 1999/03/01 FITS.#Inst.0BSERVER

OUT-HEND Environment Optional F20.1 % - 1999/03/01 FITS.SBR.OUT-HUM

OUT-HSTR Environment  Optional F20.1 % - 1999/03/01 FITS.SBR.OUT-HUM

OUT-HUM  Environment Optional F20.1 % - 1999/03/01 FITS.SBR.OUT-HUM

OUT-PEND Environment Optional F20.2  hpa - 1999/03/01 FITS.SBR.OUT-PRS

0UT-PRS Environment Optional F20.2 hpa - 1999/03/01 FITS.SBR.OUT-PRS

OUT-PSTR Environment Optional F20.2 hpa - 1999/03/01 FITS.SBR.OUT-PRS

OUT-TEND Environment Optional F20.2 K - 1999/03/01 FITS.SBR.OUT-TMP

0UT-TMP Environment Optional F20.2 K - 1999/03/01 FITS.SBR.OUT-TMP

OUT-TSTR Environment Optional F20.2 K - 1999/03/01 FITS.SBR.OUT-TMP

QOUT-WEND Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.OUT-WND

OUT-WMAX Environment Optional F20.2 m/s - 1999/03/01 -

OUT-WMIN Environment Optional F20.2 m/s - 1999/03/01 -

OUT-WND  Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.OUT-WND

OUT-WSTR Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.OUT-WND

P20JP1 wCS Optional F20.1 - 0.0 1998/12/10 -

P20JP2 wCS Optional F20.1 - 0.0 1998/12/10 -

P2iiijjj WCS Optional F20.8 - - 1998/12/10 Toolkit

PCiiijjj WCS Imaging F20.8 - - 1998/12/10 Toolkit

POL-ANGn Polarimetry  Optional F20.2  degree - 1999/03/01 -

POLARIZn Polarimetry Polarimetry  A30 - - 1999/03/01 -

PRD-MIN1 Instrument Optional 120 pixel - 1999/03/01 -

PRD-MIN2 Instrument Optional 120 pixel - 1999/03/01 -

PRD-RNG1 Instrument Optional 120 pixel - 1999/03/01 -

PRD-RNG2 Instrument Optional 120 pixel - 1999/03/01 -

PROJP1 wCs Optional F20.1 - 0.0 1998/12/10 -

PROJP2 wCS Optional F20.1 - 0.0 1998/12/10 -

PROP-ID  Origin Common A8 - - 1998/11/25 FITS.#Inst.PROP-ID

RA Object Common A12 - - 1998/12/14 FITS.SBR.RA

RA2000 Object Common A12 - - 1998/12/14 Toolkit

RADECSYS Object Common A8 - FK5 1998/11/25 Toolkit

RET-ANGn Polarimetry  Polarimetry F20.2  degree - 1998/12/14 -

RETPLATn Polarimetry Polarimetry  A30 - - 1998/11/25 -

SECZ Time Optional F20.3 - - 1998/12/14 FITS.SBR.SECZ

SECZ-END Time Optional F20.3 - - 1998/11/24 FITS.SBR.SECZ

99



10, DOoboOoo rFIrsoooooooon

[Dictionary = Basic] (Key Word 0 ABC 0000 4(4/4): SECZ-STR O Z)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
SECZ-STR Time Optional F20.3 - - 1998/11/24 FITS.SBR.SECZ
SEEING Environment  Optional F20.2 arcsec - 1998/12/14 FITS.SBR.SEEING
SIMPLE FITS Common BOOLEAN - T 1998/11/25 Toolkit

SLIT Spectroscopy Spectroscopy A20 - - 1998/12/10 -

SLT-LEN  Spectroscopy Spectroscopy F20.3 arcsec 1998/12/14 -

SLT-0BJP Spectroscopy Optional F20.3 arcsec - 1998/12/14 -

SLT-PA Spectroscopy Spectroscopy F20.1 degree - 1998/12/14 -

SLT-PEND Spectroscopy Optional F20.1  degree - 1998/12/14 -

SLT-PSTR Spectroscopy Optional F20.1  degree - 1998/12/14 -

SLT-WID Spectroscopy Spectroscopy F20.3  arcsec - 1998/12/14 -

SLTC-DEC Spectroscopy Optional F20.5 degree - 1998/12/10 -

SLTC-RA  Spectroscopy Optional F20.5 degree - 1998/12/10 -

SLTCPIX1 Spectroscopy Spectroscopy F20.1 pixel - 1998/12/14 -

SLTCPIX2 Spectroscopy Spectroscopy F20.1 pixel - 1998/12/14 -

SV-PRB Telescope Optional F20.3 mm - 1998/12/14 -

TELESCOP Origin Common A30 - - 1998/12/14 FITS.SBR.TELESCOP
TELFOCUS Telescope Common A30 - - 1998/12/14 FITS.SBR.TELFOCUS
TIMESYS  Time Common A8 - UTC 1998/12/14 Toolkit

TRAN-END Environment Optional F20.3 - - 1998/12/14 FITS.SBR.TRANSP
TRAN-STR Environment Optional F20.3 - - 1998/12/14 FITS.SBR.TRANSP
TRANSP Environment Optional F20.3 - - 1998/12/14 FITS.SBR.TRANSP
uT Time Common A12 UTC 1998/12/10 Toolkit

UT-END Time Optional A12 UTC 1998/12/10 Toolkit

UT-STR Time Optional A12 UTC - 1998/12/10 Toolkit

UT1-UTC Time Optional F20.5 sec - 1998/12/14 FITS.SBR.UT1-UTC
WAV-MAX  Spectroscopy Spectroscopy F20.4 nm - 1998/12/14 -

WAV-MIN  Spectroscopy Spectroscopy F20.4 nm - 1998/12/14 -

WAVELEN  Spectroscopy Spectroscopy F20.4 nm - 1998/12/10 -

WCS-ORIG WCS Imaging A20 - - 1998/12/10 Toolkit

WEATHER Environment Optional A30 - - 1998/12/14 FITS.SBR.WEATHER
ZD Time Optional F20.5 degree - 1998/11/24 FITS.SBR.ZD
ZD-END Time Optional F20.5 degree - 1998/11/25 FITS.SBR.ZD
ZD-STR Time Optional F20.5 degree - 1999/03/01 FITS.SBR.ZD

e Category OO DD (DDODODODO)

[Dictionary = Basic] (Category 00 OO 1-1: Comment)

HeaderKeyWord: COMMENT

Category : Comment

Importance : Optional

FormatF : A79

Unit T -

Recommend H

Sample : ’Comment ’

Comment : Comment

DescriptionE : Used for describing the comments about what can not be described by Keyword and
parameters.

DescriptionJ : 0000000000000 O0OOOOOO0O0O0O0OOOOOOOOOOOODOOOOOOOOO

HeaderKeyWord: HISTORY

Category : Comment

Importance : Optional

FormatF : A60

Unit S

Recommend H

Sample : ’QDAS ok’

Comment : History

DescriptionE : Used for describing the history of data analysis and so on performed to the data.

DescriptionJ : DUOOOOOOOOOO0OOOOOOO

[Dictionary = Basic] (Category 0 0 0 O 2-1: Environment)

HeaderKeyWord: DOM-HEND

Category : Environment

Importance : Optional

FormatF : F20.1

Unit :h

Recommend i

Sample : 5.4

Comment : Humidity in the dome at exp. end (%)

DescriptionE : Humidity measured in the dome at the exposure end. Unit is %.
Description] : 00000000000 0O00OOO0O0OODO (MO
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[Dictionary = Basic] (Category 0 0 O O 2-2: Environment(O ))

HeaderKeyWord:
Category
Importance
FormatF
Unit
Recommend
Sample
Comment

DOM-HSTR

: Environment

: Optional

: F20.1

A

5.3

: Humidity in the dome at exp. start (%)

goooooo

DescriptionE : Humidity measured in the dome at the exposure start. Unit is %.
DescriptionJ goo0o0oboooOoOoOooooOoOoOooooo ¢who
HeaderKeyWord: DOM-HUM

Category : Environment

Importance : Optional

FormatF ¢ F20.1

Unit HA

Recommend .

Sample 1 23.1

Comment : Humidity measured in the dome

DescriptionE : Humidity measured in the dome. Unit is %.

Description] : 000000000 DOOO0O0O0O0OO0OOO (WO
HeaderKeyWord: DOM-PEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend D=

Sample : 645.83

Comment : Dome atm. pressure at exposure end (hpa)

DescriptionE : Atmospheric pressure in the dome at the end of the exposure. Unit is hpa.
DescriptionJ gooooOboooO0obOoO0DbOO000 npald

HeaderKeyWord: DOM-PRS

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend Y

Sample : 648.21

Comment : Atmospheric pressure in the Dome (hpa)

DescriptionE : Atmospheric pressure in the Dome. Unit is hpa.
DescriptionJ 0oooooooooo0o00ooooooo0O0o0ob0O0OoOn hpad
HeaderKeyWord: DOM-PSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend Y

Sample : 645.14

Comment : Dome Atm. pressure at exp.start (hpa)

DescriptionE : Atmospheric pressure in the dome at the start of the exposure. Unit is hpa.
DescriptionJ goooooooooboboO0oddnd npad

HeaderKeyWord: DOM-TEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit K

Recommend T o=

Sample : 273.16

Comment : Temp. in the dome at exp. end (K)

DescriptionE : Temperature measured in the dome/enclosure at the exposure end. Unit is Kelvin (K).
DescriptionJ ooo0o00ooo0o0o0oooooooooooooooD Ko
HeaderKeyWord: DOM-TMP

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend T -

Sample : 273.39

Comment : Temperature measured in the dome (K)

DescriptionE : Temperature measured in the dome/enclosure. Unit is Kelvin (K).
DescriptionJ goo0o0ooooO0o0o0oooOoo0oooOoooooooooOoOoD o
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[Dictionary = Basic] (Category 00 OO 2-3: Environment(O ))

HeaderKeyWord: DOM-TSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend i

Sample 1 273.14

Comment : Temp. in the dome at exp. start (K)

DescriptionE : Temperature measured in the dome/enclosure at the exposure start. Unit is Kelvin
(K).

DescriptionJ : JOO0000O0O00OO00O0OOO0OOOOOOOOOO (KO

HeaderKeyWord: DOM-WEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend H

Sample : 10.88

Comment : Wind vel. in dome at exp. end (m/s)

DescriptionE : Wind velocity measured in the dome/enclosure at the exposure end (m/s).

Description] : 0000000000000 O0O0O (m/s)O

HeaderKeyWord: DOM-WMAX

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend i

Sample : 8.34

Comment : Max wind vel. in dome during exp. (m/s)

DescriptionE : Maximum wind velocity (m/s) measured inside of the dome/enclosure during the
exposure.

Description] : 000000000000 D00O0O0O0DOOO0OO0O m/sO

HeaderKeyWord: DOM-WMIN

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend i

Sample : 5.22

Comment : Min wind vel. in dome during exp. (m/s)

DescriptionE : Minimum wind velocity (m/s) measured inside of the dome/enclosure during the
exposure.

Description] : 000000000000 0O0O0OO0O0O0O0OOO m/sO

HeaderKeyWord: DOM-WND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend I

Sample 1 9.12

Comment : Wind velocity in the dome (m/s)

DescriptionE : Wind velocity measured in the dome/enclosure (m/s).

Description] : 00O000O00O0O0O00 (m/s)O

HeaderKeyWord: DOM-WSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend .

Sample : 10.99

Comment : Wind vel. in dome at exp. end (m/s)

DescriptionE : Wind velocity measured in the dome/enclosure at the exposure start (m/s).

Description] : 000000000 000O0O0O0O (m/s)O

HeaderKeyWord: NAS-TAVE

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend I

Sample 1 274.01

Comment : Averaged Temperature in Nas.enclosure(K)

DescriptionE : The average of the temperature (Kelvin) in the Nasmyth enclosure.

Description] : 0OO000O0O0O00O0O0O0COCOOOOOOOOO (KO
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[Dictionary = Basic] (Category 0 0 O O 2-4: Environment(O ))

HeaderKeyWord:
: Environment
: Optional

: F20.2

: K

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

NAS-TMAX

: 274.13
: Max temperature in Nasmyth enclosure (K)

DescriptionE : Maximum temperature (Kelvin) in the Nasmyth enclosure.
DescriptionJ ooo0o00oooooooooooooooooo0n0 KO
HeaderKeyWord: NAS-TMIN

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend T -

Sample : 273.66

Comment : Min temperature in Nasmyth enclosure (K)

DescriptionE : Minimum temperature (Kelvin) in the Nasmyth enclosure.
DescriptionJ goo0ooooooooooooooooooon KO
HeaderKeyWord: NAS-TSD

Category : Environment

Importance : Optional

FormatF ¢ F20.1

Unit : K

Recommend Y

Sample : 0.3

Comment : Standard Dev. of the Nas. room Temp. (K)

DescriptionE : Standard deviation of the temperature (Kelvin) in the Nasmyth enclosure.
DescriptionJ gbooo0ooooO0oOo0ooOo0oO0oO0boboOo0oOoOoooboOoO0O0oOoOon0 o
HeaderKeyWord: OUT-HEND

Category : Environment

Importance : Optional

FormatF ¢ F20.1

Unit HA

Recommend H—

Sample : 5.7

Comment : Outside humidity at exp. end (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure at the exposure end.
DescriptionJ go0o0o0ooooO0oOo0ooooOoOo0oboooOoOoOo0oooooo ¢who
HeaderKeyWord: OUT-HSTR

Category : Environment

Importance : Optional

FormatF : F20.1

Unit A

Recommend -

Sample : 5.5

Comment : Outside humidity at exp. start (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure at the exposure start.
DescriptionJ go0o0o0ooooO0oOo0ooooOoOo0oboooOoOoOo0oooooo ¢who
HeaderKeyWord: OUT-HUM

Category : Environment

Importance : Optional

FormatF ¢ F20.1

Unit A

Recommend D -

Sample : 15.3

Comment : Humidity measured outside of dome (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure.
DescriptionJ goo0o0ooooOoOoooooooooooono ¢oo
HeaderKeyWord: OUT-PEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend H—

Sample : 623.12

Comment : Outside Atmos.press. at exp. end (hpa)

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure end.
DescriptionJ gooooooooooooooooooofodd hpall
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[Dictionary = Basic] (Category 00 OO 2-5: Environment(O ))

HeaderKeyWord: OUT-PRS

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend H

Sample 1 621.45

Comment : Atmospheric pressure outside dome (hpa)

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure.

DescriptionJ 0ooo0ooOoo0ooboO0o0O0000 hpall

HeaderKeyWord: OUT-PSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend : =

Sample : 621.32

Comment : Outside Atmos.press. at exp. start (hpa)

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure start.

DescriptionJ 00000000000 000000000000 hpald

HeaderKeyWord: OUT-TEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H—

Sample 1 274.01

Comment : Outside temperature at exp. end (K)

DescriptionE : Temperature (Kelvin) measured outside of the dome/enclosure at the exposure end.

DescriptionJ gbooooOooooOoOoOoooOoOoO0O0boOOO0OO0B0bO ko

HeaderKeyWord: OUT-TMP

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend : -

Sample 1 277.39

Comment : Temperature measured outside of dome (K)

DescriptionE : Temperature (Kelvin) measured outside of the dome/enclosure.

DescriptionJ 00o0000ooo0oO000ooo0oOo00ooon ko

HeaderKeyWord: OUT-TSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend T -

Sample 1 273.44

Comment : Outside temperature at exp. start (K)

DescriptionE : Temperature (Kelvin) measured outside of the dome/enclosure at the exposure start.

DescriptionJ 0oo0000oooO000ooo000oooooooon Ko

HeaderKeyWord: OUT-WEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend S

Sample :11.24

Comment : Outside wind velocity at exp. end (m/s)

DescriptionE : Wind velocity (m/s) measured outside of the dome/enclosure at the exposure end.

DescriptionJ gooooooooooooooo00oooo0n m/sO

HeaderKeyWord: OUT-WMAX

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend H—

Sample ¢ 13.19

Comment : Max Outside wind vel. during exp. (m/s)

DescriptionE : Maximum wind velocity (m/s) measured outside of the dome/enclosure during the
exposure.

DescriptionJ gooooooooooooooo00oooo0n m/sO
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[Dictionary = Basic] (Category 0 0 O O 2-6: Environment(O ))

HeaderKeyWord: OUT-WMIN

Category : Environment

Importance Optional

FormatF : F20.2

Unit : m/s

Recommend -

Sample 9.59

Comment : Min Outside wind vel. during exp. (m/s)

DescriptionE : Minimum wind velocity (m/s) measured outside of the dome/enclosure during the
exposure.

DescriptionJ oo0o00ooo0o000o0oo0o000000000 m/sO

HeaderKeyWord: OUT-WND

Category : Environment

Importance Optional

FormatF : F20.2

Unit : m/s

Recommend =

Sample 6.49

Comment : Wind velocity outside of dome (m/s)

DescriptionE : Wind velocity (m/s) measured outside of the dome/enclosure.

DescriptionJ ooooo0ooooooooo00d m/sO

HeaderKeyWord: OUT-WSTR

Category : Environment

Importance Optional

FormatF : F20.2

Unit : m/s

Recommend -

Sample 9.43

Comment Outside wind velocity at exp. start(m/s)

DescriptionE : Wind velocity (m/s) measured outside of the dome/enclosure at the exposure start.

DescriptionJ oooo00oooooo0oooo0oo0oooo0n00 m/sO

HeaderKeyWord: SEEING

Category : Environment

Importance Optional

FormatF : F20.2

Unit ¢ arcsec

Recommend Y

Sample : 0.34

Comment : StarSize FWHM at telescope focus(arcsec)

DescriptionE : FWHM of the star size at telescope focus. It’ll be measured with autoguider.
Unit is arcsec.

DescriptionJ goooooooooboOo0 FrwMOOOOOOOO0OO0O0O0O0OOOOOO0O0O000 arcsecO

HeaderKeyWord: TRAN-END

Category : Environment

Importance Optional

FormatF : F20.3

Unit H

Recommend To-

Sample : 0.875

Comment : Sky transparency at the end of exposure

DescriptionE Sky transparency at the end of exposure

DescriptionJ : OO0O0O0O0O0O000O0O

HeaderKeyWord: TRAN-STR

Category : Environment

Importance Optional

FormatF : F20.3

Unit T -

Recommend Y

Sample : 0.875

Comment : Sky transparency at beginning of exp.

DescriptionE Sky transparency at the beginning of the exposure.

DescriptionJ gooooooooboo

HeaderKeyWord: TRANSP

Category : Environment

Importance Optional

FormatF : F20.3

Unit .

Recommend -

Sample 0.875

Comment Sky transparency

DescriptionE Sky transparency

DescriptionJ goboooooooooooooooooboo
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[Dictionary = Basic] (Category 00 OO 2-7: Environment(O ))

HeaderKeyWord:
: Environment
: Optional

: A30

Category
Importance
FormatF

Unit
Recommend
Sample
Comment
DescriptionE

DescriptionJ

WEATHER

: JCLEAR °
: Weather condition
: Weather condition. CLEAR/FINE/nn’CLOUD...?7

: 00000 CLEAR/FINE/nn%CLOUD. . .

oooooo

[Dictionary = Basic| (Category 00O 00O 3-1: File)

HeaderKeyWord: BLANK

Category : File

Importance : Common

FormatF : I20

Unit S

Recommend HE

Sample 1 —-32768

Comment : Value used for NULL pixels

DescriptionE : Value used to specify the absence of pixel values. BLANK is normally used to fill
out regions of the frame that have not been exposed e.g. because of windowing.

DescriptionJ : DUOOUOODOOO BLANKO OO UOODOOODOODODOODODODOOODOOODODODOOODOOODOD

HeaderKeyWord: BSCALE

Category : File

Importance : Common

FormatF : F20.8

Unit I

Recommend Hi

Sample 1 1.12345678

Comment : Real=fits-value*BSCALE+BZERO

DescriptionE : This keyword shall be used, along with the BZERO keyword, when the array pixel
values are not the true physical values. Equation:
physical_value = BZERO + BSCALE x array_value

DescriptionJ : DOUOO0D0ODOOOOO0O0ODOO0OO0OOOO0O0O0ODOOODOOOOOOODODOOOOOODODOOOO
00000000000 000D00 BZEROOOODODOODODDODODODODODOODODOOODOODOOOD
000 = BZERO + BSCALE x 0O OO0

HeaderKeyWord: BUNIT

Category : File

Importance : Common

FormatF : A10

Unit T -

Recommend D=

Sample : 7ADU ’

Comment : Unit of original pixel values

DescriptionE : The value field shall contain a character string, describing the physical units in
which the quantities in the array, after application of BSCALE and BZERO, are
expressed.

DescriptionJ : DO O0O00O0O0OCOOOOO (DOOOOBSCALEODOOOO BZEROOOOOOOOOOODOODODO
0J000Do0o)oooooooooooooooog

HeaderKeyWord: BZERO

Category : File

Importance : Common

FormatF : F20.8

Unit R

Recommend HE

Sample : 0.00000001

Comment : Real=fits-value*BSCALE+BZERO

DescriptionE : This keyword shall be used, along with the BSCALE keyword, when the array pixel
values are not the true physical values, to transform the primary data array values
to the true values. Equation: physical_value = BZERO + BSCALE x array_value.

Description] : DOUOO0OOOOOOOO0OOOO0OO0O0OOOCOOOO0O0ODOOOOOOOOOOOOOOOOOODOOOO

Jo000000000000000000000000 = BZERO + BSCALE x 00000
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[Dictionary = Basic] (Category 00 OO 3-2: File(O ))

HeaderKeyWord:
: File
: Common
: F20.8

Category
Importance

Recommend
Sample
Comment

CDELT1

: 0.00001212
: X Scale projected on detector (#/pix)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the CTYPE1l keywords with respect to the pixel index,
evaluated at the reference point CRPIX1, in units of the coordinate specified by
the CTYPE1 keyword.

DescriptionJ O0o0d00 crPIXi 0000000 OCOOOO0O0OO0O0O0OOO0OO+1O000000O0O0O0O0O0O00O0O0O00
CIYPE1 0000000000 0000D00OO0

HeaderKeyWord: CDELT2

Category : File

Importance : Common

FormatF : F20.8

Unit H

Recommend I

Sample : 0.00001155

Comment : Y scale projected on detector (#/pix)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the CTYPE2 keywords with respect to the pixel index,
evaluated at the reference point CRPIX2, in units of the coordinate specified by
the CTYPE2 keyword.

DescriptionJ goooo crPIX2 00 00000OC0O0O0O0O0O0O0O0O0O0O0O+1000000000O0O0O000O0O00
CTYPE2 0000000000 00O00O00O0

HeaderKeyWord: CRPIX1

Category : File

Importance : Common

FormatF : F20.1

Unit : pixel

Recommend i

Sample : 512.5

Comment : Reference pixel in X (pixel)

DescriptionE : Pixel position of the reference point along #1 axis. By convention the center of
the pixel is pix.0, pix.5 gives the right edge of the pixel and (pix-1).5 its left
edge. Origin is (1,1).

DescriptionJ goooooooooobooooboOoOoboOobOOoOoOooOoOoOOOOOoOoOoObOOOOoOobobooDODOonoO
000000000 xxx.00000 xxx.60000 (xxx-1).560000000 (1,1)0

HeaderKeyWord: CRPIX2

Category : File

Importance : Common

FormatF : F20.1

Unit : pixel

Recommend —

Sample : 512.5

Comment : Reference pixel in Y (pixel)

DescriptionE : Pixel position of the reference point along #2 axis. By convention the center of
the pixel is pix.0,pix.5 gives the bottom edge of pixel and (pix-1).5 its top edge.
Origin is (1,1).

DescriptionJ gooooO0oO0ooooobooobo0oobooo0ooOooooOoOo0ob0o0o0ooooOobo0ooooboooooo0on
000000000 xxx.00000 xxx.50000 (xxx-1).560000000 (1,1)0

HeaderKeyWord: CRVAL1

Category : File

Importance : Common

FormatF : F20.8

Unit L=

Recommend T -

Sample : 29.33333333

Comment : Physical value of the reference pixel X

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the CTYPE1l keyword at the reference point CRPIX1.

DescriptionJ 00000 creIXi OO CTYPEL DO UOOO0OO0OOOOOOOOOOOOOO0OOOOO

HeaderKeyWord: CRVAL2

Category : File

Importance : Common

FormatF : F20.8

Unit .

Recommend .

Sample 1 2.09777TTT

Comment : Physical value of the reference pixel Y

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the CTYPE2 keyword at the reference point CRPIX2.

DescriptionJ Oooo0 creIX2 00 CTYPE2 DO O OOO0OOOOOOOOOOOOOO0OOOOO
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[Dictionary = Basic] (Category 00 OO 3-3: File(O))

HeaderKeyWord: CTYPE1

Category : File

Importance : Common

FormatF : A10

ni .

Recommend RA---TAN

Sample ’RA---TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for X axis. RA---TAN or DEC--TAN for imaging mode, and
WAVELENGTH for dispersion axis of spectroscopy mode.

Description : 0000000000000 OOOOOO °RA---TAN’ OJOOOODEC--TAN’ 00OD0O0O0O0O00ODO
000 °WAVELENGTH’ OO O0OO00OO0O

HeaderKeyWord: CTYPE2

Category : File

Importance : Common

FormatF : A10

ni P

Recommend DEC--TAN

Sample ’DEC--TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for Y axis. RA---TAN or DEC--TAN for Imaging mode, and
WAVELENGTH for dispersion axis of spectroscopy mode.

Description : 000000000000 OOOOOOO °RA---TAN’ OJOOOODEC--TAN’ 00OD0OO00O0O00ODO
000 °WAVELENGTH’ OO O0OO00OO0O

HeaderKeyWord: CUNIT1

Category : File

Importance : Common

FormatF : A10

ni .

Recommend : degree

Sample : ’degree ’

Comment : Units used in both CRVAL1 and CDELT1

DescriptionE : Physical unit used in both CRVAL1 and CDELT1. ’nm’ is recommended for spectroscopy
mode.

DescriptionJ : DI OOOOO0O0O0O0O0O00O0COOODOOOO0O0O0O0OO0OCOOOOOOOOOO °degree’d0O0O
00000 'nm> 0000000

HeaderKeyWord: CUNIT2

Category : File

Importance : Common

FormatF : A10

Unit .

Recommend : degree

Sample : ’degree ’

Comment : Units used in both CRVAL2 and CDELT2

DescriptionE : Physical unit used in both CRVAL2 and CDELT2. ’nm’ is recommended for spectroscopy
mode .

Description : 0000000000000 0DOCDODODOODOOO0O0O00O0O0OOO0ODOO0OO0OOO ‘’degree’dO0ODO

0ooo0d 'anm> 0000000

[Dictionary = Basic] (Category 00 OO 4-1: FITS)

HeaderKeyWord: BITPIX

Category : FITS

Importance : Common

FormatF ¢ I20

Unit R

Recommend i

Sample : 32

Comment : # of bits storing pix values

DescriptionE : The absolute value specify the number of bits that represent a data value. The only
valid values are: 8, 16 (16-bit integer), 32 (32-bit integer), -32 (IEEE single
precision floating point), -64 (IEEE double precision floating point).

DescriptionJ : 000000000000 O0DOO0O0O0OOOOOOO0O0OO0ODOOODOOOOOOOOODODODODODO
000o000000b00000000000000000000 50000: 8016 (1600000)0O
32 (3200000)H0-32 (DOOOOOOOO)ND-64 (ODOOOOOOOO)

HeaderKeyWord: END

Category : FITS

Importance : Common

FormatF -

Unit -

Recommend -

Sample -

Comment D=

DescriptionE : This keyword has no associated value. Columns 9-80 shall be filled with ASCII
blanks.

DescriptionJ : 0000000000 O0O0DOOO9-8000 ASCIIDDOODOOO
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[Dictionary = Basic] (Category 0 0 00O 4-2: FITS(O))

HeaderKeyWord:
: FITS

: Common
: BOOLEAN

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

EXTEND

:F
: Presence of FITS Extension
DescriptionE : i

If FITS file contains extensions, the keyword EXTEND and the value T must appear
in the primary header just after the last NAXISn card image. The presence of this
keyword with the value T in the primary header does not require that extensions be
present.

DescriptionJ : FITSOUOOOO extension DO0OOOOOPrimary DOOOO0O00O0OOOOCOOOOO0OO T
gooo goooooooobooOodNAXIsnOOOO000o0o0000000oooooooo
0000 0000000000 extension 0000000000 O00O00O0O

HeaderKeyWord: NAXIS

Category : FITS

Importance : Common

FormatF . I20

Unit T -

Recommend T -

Sample : 2

Comment : # of axes in frame

DescriptionE : The value field shall contain a non-negative integer no greater than 999,
representing the number of axes in an ordinary data array. A value of zero
signifies that no data follow the header in the HDU (Header and Data Unit).

DescriptionJ goooooooooe99booooooobooboboooboooboboooooooooooononoo
0000000 FITs00000000O000000O0OODODOO

HeaderKeyWord: NAXIS1

Category : FITS

Importance : Common

FormatF 120

Unit : pixel

Recommend .

Sample : 1024

Comment : # of pixels/row

DescriptionE : Number of pixels along the X axis (rows). If NAXIS is equal to O, there should not
be any NAXISn keywords.

DescriptionJ goooOoO0ODO0000000000000D000ONAXISO 0o0000ONAXISn OOODDOODOO0O00O0
oo

HeaderKeyWord: NAXIS2

Category : FITS

Importance : Common

FormatF . I20

Unit T -

Recommend T -

Sample : 1024

Comment : # of rows (also # of scan lines)

DescriptionE : Number of pixels along the Y axis (lines). If NAXIS is equal to O, there should not
be any NAXISn keywords.

DescriptionJ goboooOoObO0o0oo0oooooooboOoOoDO0OONAXISO o0000ONAXISn OO ODODOODOOO00O0
oood

HeaderKeyWord: NAXIS3

Category : FITS

Importance : Optional

FormatF : 120

Unit H—

Recommend i

Sample : 36

Comment : # of the 3rd axis

DescriptionE : Number of pixels along the Z (3rd) axis. If NAXIS is equal to O, there should not
be any NAXISn keywords.

DescriptionJ gobooOoOoODO0o0o000oobooooOoOobDOONAXISO o0000ONAXISn OOODOD0OODO0O000
Oooo

HeaderKeyWord: SIMPLE

Category : FITS

Importance : Common

FormatF : BOOLEAN

Unit i

Recommend : T

Sample ¢ T

Comment : Standard FITS format

DescriptionE : SIMPLE must be equal to T to conform to FITS. This keyword should be appeared at
the top of the HDU.

DescriptionJ g0o000 FITs 0000000000000 TOOOOODOOODOO00 TOOOOOOOOOOO

goooooooooboooooooooooboo
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[Dictionary = Basic] (Category O 0 OO 5-1: Instrument)

HeaderKeyWord: AUTOGUID

Category : Instrument

Importance : Optional

FormatF A8

Unit -

Recommend i

Sample : ’0FF ’

Comment : Auto Guide ON/OFF

DescriptionE : This keyword shows whether the Auto Guider (AG) was ON or OFF. If the value is ON,
it means that the telescope is tracking by using the AG system.

DescriptionJ : Auto Guider(AG) OO OOO oNO OFFOOODOOOOAGO oNOOOAGODOO tracking OO OO
goooooooo

HeaderKeyWord: BIN-FCT1

Category : Instrument

Importance : Common

FormatF ¢ I20

Unit : pixel

Recommend H

Sample 1

Comment : Binning factor of X axis (pixel)

DescriptionE : Binning factor of X axis (pixel) when reading the data. X means a direction of
NAXIS1.

DescriptionJ : D0 OO0O0OOOOO X OOOOOO0O0OOXOO0OO cCp O NAXIS1 OOOOOOO

HeaderKeyWord: BIN-FCT2

Category : Instrument

Importance : Common

FormatF ¢ 120

Unit : pixel

Recommend H—

Sample 1

Comment : Binning factor of Y axis (pixel)

DescriptionE : Binning factor of Y axis (pixel) when reading the data. Y means a direction of
NAXIS2.

DescriptionJ : DO OO0OOOOO Y OOOOOOOOOYOOOO ccp O NAXIS2 ODOOOOOO

HeaderKeyWord: COADD

Category : Instrument

Importance : Optional

FormatF ¢ I20

Unit -

Recommend H

Sample : 10

Comment : Frame is created by # of sub-exposures

DescriptionE : ’COADD’ shows how many sub-exposures were co-added into a frame. Integration time
of each sub-exposure is shown in ’EXPITIME’. Total integration time of a frame
corresponds to the product of ’EXPITIME’ and this ’COADD’.
(EXPTIME = EXP1TIME * COADD)

DescriptionJ : 1 frame OO 00O sub-exposure U0 O OO0O00OO0O0OOOOONsub-exposure 000000
EXPITIME DO OOOOEXPITIME O COADD DO OOO00OO0OOOOOO 1 frame DOOOOOOOO
00 (EXPTIME = EXP1TIME * COADD)

HeaderKeyWord: DET-Ann

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend S

Sample : 0.045

Comment : Relative angle of nn-th detector (deg)

DescriptionE : Angle between nn-th detector and instrument’s standard line (degree)

Description] : nn 0000000000000 O00O0O00C0O0O (degree)

HeaderKeyWord: DET-ID

Category : Instrument

Importance : Optional

FormatF ¢ I20

Unit T -

Recommend -

Sample : 2

Comment : ID of the detector used for this data

DescriptionE : ID of the detector used for this fits data. The detector can be identified by the
number when the instrument equips multi detectors.

Description] : 0000000000000 OOOO0OO0OOOOOOOODOOOOO (ccp)y OOooOoO
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[Dictionary = Basic] (Category O 0 O O 5-2: Instrument(O ))

HeaderKeyWord: DET-NSMP

Category : Instrument

Importance : Optional

FormatF . I20

Unit H

Recommend -

Sample 1

Comment : # of multi-sampling in an exposure

DescriptionE : number of multi-sampling in an exposure

DescriptionJ 1000000000000 00000O0O0DOO0O0DOO

HeaderKeyWord: DET-Pinn

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : arcsec

Recommend H

Sample : 61.875

Comment : Relative X pos of nn-th detector(arcsec)

DescriptionE : X Position of the nn-th detector center relative from the field center or
instrument standard position

DescriptionJ goboooooooooooboOoOobOO0O000oooooooOoOOoOoOOOOO0OO0O00 mODO0O0O0
oooooooooxO0o(@10)D0O00000O0

HeaderKeyWord: DET-P2nn

Category Instrument

Importance : Optional

FormatF : F20.3

Unit : arcsec

Recommend H

Sample : 120.125

Comment : Relative Y pos of nn-th detector(arcsec)

DescriptionE : Y Position of the nn-th detector center relative from the field center or
instrument standard position

DescriptionJ goooooooooooooOoOO0O000ooOoooooOOoOOOOO0O0000 nmO0000
oooooooooyOo (@ 20)0000000

HeaderKeyWord: DET-RST

Category : Instrument

Importance : Optional

FormatF ¢ I20

Unit T -

Recommend T -

Sample : 2

Comment : reset number before exposure

DescriptionE : Number of detector reset performed before exposure.

DescriptionJ goooboobooobooboboooo

HeaderKeyWord: DET-SMPL

Category : Instrument

Importance : Optional

FormatF : A20

Unit .

Recommend -

Sample ’destructive’

Comment : sampling method

DescriptionE : Sampling method of produced image.

DescriptionJ gobooooooooooooooooooOoOooooooooo

HeaderKeyWord: DET-TAVE

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit K

Recommend H

Sample :121.87

Comment : Average of the detector temperature (K)

DescriptionE : Average of the detector temperature during exposure. Unit is Kelvin (K).

DescriptionJ 0oo000oooo0o00ooo0o00boo0ooooooo0o0ooooDn KO

HeaderKeyWord: DET-TMAX

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit K

Recommend T -

Sample : 121.99

Comment : Max detector temperature during exp. (K)

DescriptionE : Maximum detector temperature during the exposure. Unit is Kelvin (K).

DescriptionJ oooo0oooooooooooooooo Ko
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[Dictionary = Basic] (Category 00 OO 5-3: Instrument(O ))

HeaderKeyWord: DET-TMED

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit : K

Recommend i

Sample : 121.54

Comment : Median of the detector temperature (K)

DescriptionE : Median of the detector temperature during the exposure. Unit is Kelvin (K).

DescriptionJ oooooooooooooooooooooon0 ko

HeaderKeyWord: DET-TMIN

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H—

Sample : 125.88

Comment : Min detector temperature during exp. (K)

DescriptionE : Minimum detector temperature during the exposure.

DescriptionJ goooooooooooooooooooD o

HeaderKeyWord: DET-TMP

Category : Instrument

Importance : Common

FormatF ¢ F20.2

Unit : K

Recommend H

Sample : 165.12

Comment : Detector temperature (K)

DescriptionE : Detectors’ typical (representative) temperature. Unit is Kelvin (K).

DescriptionJ gooooooooboooOo @oOosyoobooooo kO

HeaderKeyWord: DET-Tnn

Category : Instrument

Importance : Optional

FormatF ¢ F20.2

Unit : K

Recommend H—

Sample : 165.13

Comment : nn-th Detector temperature (K)

DescriptionE : nn-th Detectors’ typical (representative) temperature. Unit is Kelvin (K).

Description] : nn 0 O00000000000O0CO0 (DOO0HOO0OO0O00O0O0 xO

HeaderKeyWord: DET-TSD

Category Instrument

Importance : Optional

FormatF : F20.2

Unit : K

Recommend S

Sample : 0.21

Comment : Standard Dev. of the detector temp (K)

DescriptionE : Standard deviation of the detector temperature during the exposure. Unit is Kelvin
(X).

DescriptionJ gooooOooooboooOoooOoOoOoOoOoooono ko

HeaderKeyWord: DET-VER

Category : Instrument

Importance : Optional

FormatF : A30

Unit -

Recommend H

Sample : ’Ver.1-c-2’

Comment : Detector control command script name

DescriptionE : Detector control command script name

DescriptionJ goooooooooboooooooo

HeaderKeyWord: DETECTOR

Category Instrument

Importance : Common

FormatF : A20

Unit .

Recommend S

Sample : ’CCD0001

Comment : Name of the detector/CCD

DescriptionE : Name/Identification of the detector/CCD.

DescriptionJ : CCDUOOODODOODO
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[Dictionary = Basic] (Category O 0 O O 5-4: Instrument(O ))

HeaderKeyWord:

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

DETPXSZ1
Instrument

: Optional

: F20.4

¢ mm

: 0.0401

: Detector pixel size in axisl (mm)
DescriptionE :

Detector pixel size in first axis (NAXIS1). Unit is mm.

DescriptionJ 0000000 (NaxIsy) 000000000000 dd mm0d

HeaderKeyWord: DETPXSZ2

Category : Instrument

Importance : Optional

FormatF : F20.4

Unit :mm

Recommend Y

Sample : 0.0399

Comment : Detector pixel size in axis2 (mm)

DescriptionE : Detector pixel size in second axis (NAXIS2). Unit is mm.

DescriptionJ 0000000 (NaxIs2) 0000000000t d mm0d

HeaderKeyWord: EFP-MIN1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend i

Sample H )

Comment : Start X pos. of effective area (pix)

DescriptionE : Start pixel position of effective data region in first axis(NAXIS1).
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ 000 (naxisy) 000O0o0oOoO0o00o0oooooo0booooooooooooooooDoOn
gooooooooooooo

HeaderKeyWord: EFP-MIN2

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend I

Sample : 10

Comment : Start Y pos. of effective area (pix)

DescriptionE : Start pixel position of effective data region in second axis(NAXIS2).
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ 000 (naxIs2) 00000O00O0o00o0oooooo0boooooooooooooooooO
gooooooooooooo

HeaderKeyWord: EFP-RNG1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend I

Sample ¢ 1024

Comment : X Range of overscan area (pix)

DescriptionE : Range of effective data region in first axis(NAXIS1). Unit is pixel.
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ 000 (nAX1sy) O0O0O00C00O000C0O0O0O00O000O0000O0O0C0OO0CO0OOOOOO0GOOOOO
goooooooooooooooo

HeaderKeyWord: EFP-RNG2

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend T -

Sample ¢ 1024

Comment : Y Range of overscan area (pix)

DescriptionE : Range of effective data region in second axis(NAXIS2). Unit is pixel.
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ 000 (NAXIs2) O0O00000000C00000O000000000C00O0O0OOOOOO0GOO0OOO

goooooooooooooooo
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[Dictionary = Basic] (Category 00 OO 5-5: Instrument(0 ))

HeaderKeyWord: EXP-ID

Category : Instrument

Importance : Common

FormatF : A12

Unit .

Recommend i

Sample : CACE00000231

Comment : ID of the exposure this data was taken

DescriptionE : ID of an exposure this data was taken. Effective for multi detectors. First 3
characters represent instrument. The 4th character is ’E’. Remaining 8 digits are
sequential number. The representation of first 3 characters are the same with for
FRAMEID.

DescriptionJ : 00 OOOOOOOOOOOOODO ID O0OO0OODOOODOOODOOO IDO0OO0O0OO0O0O0O0O00OOO
0000000000000000000e’00000000O0000O0O0O0O0O0OCDODODODOD
00000 FRAMEID OOOO

HeaderKeyWord: FLT-Ann

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit : degree

Recommend H—

Sample 1 6.12

Comment : Inclination of nn-th Filter (degree)

DescriptionE : Inclination of the nn-th filter reference to optical axis. Unit is degree.
When filter surface is normal to optical axis, this value is 0.0.

Description] : nn 000000000000 0O0O0O00O0COO (degree)O0O000O0O000O0O0OOOOOOOO
0ooo

HeaderKeyWord: FILTERnn

Category : Instrument

Importance : Optional

FormatF : A30

Unit : -

Recommend S

Sample : ’FILTER:R’

Comment : Filter name/ID

DescriptionE : Filter/Grism name/ID in nn-th filter wheel which is used in the exposure.

DescriptionJ : nn U0 0000000000000 O0O0O0O0O0O0O0O0O0OO0OOOOOOO0O0OOOODOOOOOOOO
nm 000000

HeaderKeyWord: FRAMEID

Category : Instrument

Importance : Common

FormatF : A12

Unit T -

Recommend H—

Sample : CACA00000478

Comment : Image sequential number

DescriptionE : Sequential number identifying the frame. First 3 characters represent instrument.
The 4th character is ’A’ for raw data or ’Q’ for reduced data. The following 8
digit is for a sequential number.

DescriptionJ : DO 0O0O0O0OOOO0OOO0OO0OOOOOOOO0OO0O0O0OO0OOOOO0O0O0O0O0O0O0O0O0O0OO0OO A0
000000 " 00000b000ooooooOob0oo0oOooooon

HeaderKeyWord: GAIN

Category : Instrument

Importance : Common

FormatF : F20.3

Unit : e/ADU

Recommend H

Sample : 1.456

Comment : AD conversion factor (electron/ADU)

DescriptionE : AD conversion factor of the detector. Unit is electron/ADU.

DescriptionJ : D000 A/DODODOOOOODODO electron/ADUO

HeaderKeyWord: INS-VER

Category : Instrument

Importance : Optional

FormatF : A30

Unit i -

Recommend : -

Sample : ’FOCAS-HO1CO1MO1FO1’

Comment : Version of the instrument /control-soft

DescriptionE : INS-VER describes a version of both the instrument hardware and control-software,
including the detector control-software (Messia) and version of FITS keyword
dictionary.

DescriptionJ : D0 0O0O0OOOOO0O0O0O0DOOCOOOOOOO0OO0OO0OOOOOOOOOOOOccDOOOOOOOO

(Messia) 0000000 FITSOOOOOOOOOOOOOO
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[Dictionary = Basic] (Category O 0 O O 5-6: Instrument(O ))

HeaderKeyWord: INST-PA

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend I

Sample : 89.999

Comment : P.A. of Instrument flange (degree)

DescriptionE : Position Angle of the instrument flange (degree). This value will be used for
calculating the Slit P.A. and CCD P.A. The angle is O in north direction and 90
degree in east.

DescriptionJ 000000000000 (Position Angle:P.A)0DOOOODO cco DOOOODOOOODOOO
0000000 (degree) JOOO 0000000 9000000

HeaderKeyWord: INSTRUME

Category Instrument

Importance : Common

FormatF : A20

Unit H

Recommend T

Sample : ’0HS ’

Comment : Name of instrument

DescriptionE : Character string representing the name of the instrument.

DescriptionJ gooobooboobooboo

HeaderKeyWord: 0BS-MOD

Category Instrument

Importance : Common

FormatF : A30

Unit : -

Recommend H

Sample : ’Imaging °’

Comment : Observation Mode

DescriptionE : Observation Mode of the data taken (Spectroscopy, Imaging, Imaging-Polarimetry,
Spectro-Polarimetry, etc.). The value is defined by Instrument Developers.

Description] : 000000000000 O0O000O00OO (Spectroscopy, Imaging, Imaging-Polarimetry,
Spectro-Polarimetry, etc.)J 0000000000000

HeaderKeyWord: PRD-MIN1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend -

Sample 1

Comment : Start X pos. of partial readout (pix)

DescriptionE : If the CCD data is taken by partial readout, this keyword shows a start X-position
of partial readout. The value presents a physical CCD pixel where a partial readout
is started (greater than 0).

DescriptionJ goboooooooobooOoccodooooOoOD x 0O0O0OOoOoooO00 x 00 NAXIST O0O0O0
gooooooooooo0ooooooooOooOoO0oboo0ooooooOoOoboboOooooooooboboDbOoo
go0o0o0oo0ooo0O0 ccoOO0O0O0O0OOOOODOOO0ODbOO0OO

HeaderKeyWord: PRD-MIN2

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend -

Sample 1

Comment : Start pos Y of partial readout (pix)

DescriptionE : If the CCD data is taken by partial readout, this keyword shows a start Y-position
of partial readout. The value presents a physical CCD pixel where a partial readout
is started (greater than 0).

DescriptionJ gobooooooooooOocco00O000OD0OO0O0 vYOOOOOOoOOOO vy OO NAXIS2 OODOO
gooooooooooo0ooooooooOooOoO0oboo0ooooooOoOoboboOooooooooboboDbOoo
go0oo0oooooO0O ccoOO0O0O0O0OO0OOODOOODOOOO

HeaderKeyWord: PRD-RNG1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend .

Sample 1 2048

Comment : X Range of the partial readout (pix)

DescriptionE : If the data is taken by partial readout, this keyword shows a range of partial
readout along a X-direction. The value is a actually CCD range being used for
data. PRD-RNG1 = BIN-FCT1 * EFP-RNG1.

DescriptionJ 0000000000000 PRD-MING (cCOOOOO0O0OODOO0OO0O0 xOO)OO0OO NAXISLT OOO

ooooo
ooooo

gooooooooooooooOooooooooooooOocconoooOon

ooo
0000000 0PRD-RNG1 = BIN-FCT1 * EFP-RNG1
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[Dictionary = Basic] (Category 00 OO 5-7: Instrument(O ))

HeaderKeyWord:
: Instrument

: Optional

: 120

: pixel

1024

: Y range of the partial readout (pix)
DescriptionE :

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

DescriptionJ

PRD-RNG2

If the data is taken by partial readout, this keyword shows a range of partial
readout along a Y-direction. The value is a actually CCD range being used for
data. PRD-RNG2 = BIN-FCT2 * EFP-RNG2.

: 0000000000000 PRD-MIN2 (CcCOOOOOOOOOOO Y OO)OOO NAXIS2 OO0

goboooooooobooooooOooooooooboo0oooooooobobO ccoooong
00000000000 00PRD-RNG2 = BIN-FCT2 * EFP-RNG2

[Dictionary = Basic| (Category 00 00O 6-1: Object)

HeaderKeyWord: DATA-TYP

Category : Object

Importance : Common

FormatF : A30

Unit D=

Recommend : -

Sample : ’BIAS ’

Comment : Type / Characteristics of this data

DescriptionE : This keyword describe a data type/characteristics.
/0BJECT/BIAS/DARK/DOMEFLAT/SKYFLAT/INSTFLAT/COMPARISON/STANDARD_STAR/ . ..

Description : 00000 O00O0O0OO0ODOO/0BJECT/BIAS/DARK/DOMEFLAT/SKYFLAT/INSTFLAT/COMPARISON
/STANDARD_STAR/ . ..

HeaderKeyWord: DATASET

Category : Object

Importance : Object

FormatF : A20

Unit R

Recommend D -

Sample : ’098003d1021°

Comment : ID of an observation dataset

DescriptionE : ID of an observation dataset

DescriptionJ : DO UO0O0OOOOO IDOD0O0O0O0OO0O0O0O0O0O0O0OCOOO0OO0O0O0OOOCOOO0O00O00O00O0O0O0
gooooooooobooo

HeaderKeyWord: DEC

Category : Object

Importance : Common

FormatF : A12

Unit i -

Recommend .

Sample : ’-01:23:45.67°

Comment : DEC of pointing (+/-DD:MM:SS.SS)

DescriptionE : Declination of telescope pointing. This value is based on an EQUINOX of observer’s
target table. Notice that this value dose NOT show accurate field center of the
instrument.

DescriptionJ : DO OOOO0O0OO0O0O0O0O0O0O0O00OO EQUINCX DOOCOOOOOOOOOOOOOOOOOOOOOO
gooooooo

HeaderKeyWord: DEC2000

Category : Object

Importance : Common

FormatF : A12

Unit S

Recommend H

Sample : ?+20:00:12.34°

Comment : DEC(J2000) of pointing (+/-DD:MM:SS.SS)

DescriptionE : Declination of pointing based on J2000 equinox. If telescope control system is
based on the J2000, this value is equals to the value of keyword DEC. Notice that
this value dose NOT show accurate field center of the instrument.

DescriptionJ : OO J2000 O00O0OO0O0O0O0O0O0O EQUINOX O J2000 ODOOOOOOOOODEC OOOOO

goooooooOoboo0oooooooobobooobooooo
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[Dictionary = Basic] (Category O 0O O 6-2: Object)

HeaderKeyWord:
Category
Importance
FormatF
Unit
Recommend
Sample
Comment

EQUINOX

: Object

: Common

: F20.1

: year

i 1999.01

: Standard FK5 (years)
DescriptionE :

Epoch of the mean equator and equinox of the coordinate system used to express the
WCS mapping. (FK5).

DescriptionJ 0000000000000 000000000000RA, DECODDODDOODOOOOO

HeaderKeyWord: OBJECT

Category : Object

Importance : Common

FormatF : A30

Unit T -

Recommend .

Sample ¢ ?3C120 ’

Comment : Target Description

DescriptionE : Identification of object observed.

DescriptionJ gooooooooooooooooo

HeaderKeyWord: RA

Category : Object

Importance : Common

FormatF : A12

Unit .

Recommend : -

Sample : 201:01:02.003°

Comment : RA of telescope pointing (HH:MM:SS.SSS)

DescriptionE : Right Ascension of telescope pointing. This value is based on an EQUINOX. Notice
that this value dose NOT show accurate field center of an instrument.

DescriptionJ gooooO0o0oooooboOooOoO0n0 EquiNnex ODOO0OO0OO0OO0O0OO0O0O0OO0O0OOO0O0O0O0O0C0COOOOO0
oooooooo

HeaderKeyWord: RA2000

Category : Object

Importance : Common

FormatF : A12

Unit L=

Recommend T -

Sample : ?21:54:32.123°

Comment : RA(J2000) pointing (HH:MM:SS.SSS)

DescriptionE : Right Ascension of pointing based on J2000 equinox. If telescope control system is
based on the J2000, this value is equals to the value of keyword RA. Notice that
this value dose NOT show accurate field center of the instrument.

DescriptionJ 00 Jzo00 DOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

HeaderKeyWord: RADECSYS

Category : Object

Importance : Common

FormatF : A8

Unit Do

Recommend : FK5

Sample : ’FK5 ’

Comment : The equatorial coordinate system

DescriptionE : The equatorial coordinate system used at observatory. FK5 is the default system at
SUBARU.

DescriptionJ gdooooooooo0oooooooooo0ddrksd

[Dictionary = Basic] (Category O 0O O 7-1: Origin)

HeaderKeyWord:
Category
Importance

FormatF
Unit
Recommend
Sample
Comment

DescriptionJ

F-RATIO

: Origin
: Optional
: F20.2

P 6.12
: Monochromatic F-Ratio of the camera
DescriptionE : i

Monochromatic F-Ratio of the instrument camera.

ooor0O0
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[Dictionary = Basic] (Category 00 OO 7-2: Origin(0 ))

HeaderKeyWord: FOC-LEN

Category : Origin

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend i

Sample : 100000.111

Comment : Focal length of the telescope (mm)

DescriptionE : Focal length of the telescope.

DescriptionJ goooboooog

HeaderKeyWord: FOC-POS

Category : Origin

Importance : Common

FormatF : A12

Unit R

Recommend D

Sample : ’CASSEGRAIN’

Comment : Focus where the instrument is attached

DescriptionE : Focus name where the instrument is attached. /PRIME/CASSEGRAIN/NASMYTH-IR
/NASMYTH-0PT/COUDE/

DescriptionJ gooobooboooooooon

HeaderKeyWord: FOC-VAL

Category : Origin

Importance : Common

FormatF : F20.3

Unit : mm

Recommend i

Sample : 100000.254

Comment : Encoder value of the focus unit (mm)

DescriptionE : Position of the telescope focus unit (secondary mirror, prime focus unit).

DescriptionJ gooooooooooooooooooo

HeaderKeyWord: OBSERVAT

Category : Origin

Importance : Common

FormatF : A20

Unit T-

Recommend NAOJ

Sample ’NAOJ ’

Comment : Observatory

DescriptionE : Observatory where the data was taken. Recommended values are ’NAOJ > or
’Natl.Astr.0Obs.Japan’.

DescriptionJ gooooooooooonon - Naod >0 0000 Natl.Astr.Obs.Japan’ OO O OOOOO

HeaderKeyWord: OBSERVER

Category : Origin

Importance : Common

FormatF : ABO

Unit R

Recommend i

Sample : ’G.KOSUGI, et al.’

Comment : Name(s) of observer(s)

DescriptionE : This keyword shows the name(s) of observer(s) who took the data.

DescriptionJ ooooooooooooo (ooo)Ho

HeaderKeyWord: PROP-ID

Category : Origin

Importance : Common

FormatF : A8

Unit T -

Recommend H

Sample : ’098003

Comment : Proposal ID

DescriptionE : Proposal ID of the observation.

DescriptionJ gooooooo pd

HeaderKeyWord: TELESCOP

Category : Origin

Importance : Common

FormatF ¢ A30

Unit -

Recommend -

Sample ’Subaru ’

Comment : Telescope/System which Inst. is attached

DescriptionE : Subaru / Hilo Software Simulator / Hilo Optical Simulator
/ Mitaka Software Simulator / Mitaka Optical Simulator

DescriptionJ 00000000000 0000000000OSubaru / Hilo Software Simulator

/ Hilo Optical Simulator / Mitaka Software Simulator / Mitaka Optical Simulator(]

118



10.1. 0OO0OO0Ooo

[Dictionary = Basic] (Category 0 0 O O 8-1: Polarimetry)

HeaderKeyWord: POL-ANGn

Category : Polarimetry

Importance Optional

FormatF : F20.2

Unit : degree

Recommend D=

Sample : 45.01

Comment : P.A. of n-th Polarizer (degree)

DescriptionE : Position Angle (degree) of the n-th Polarizer. The angle for the north is O degree,
and increases for eastwardrotation.

DescriptionJ gddo0ooooo0o0o0o0o00oo0oooo0O000o000oobOO0O0O00gn degreel

HeaderKeyWord: POLARIZn

Category : Polarimetry

Importance : Polarimetry

FormatF : A30

Unit : -

Recommend -

Sample ’Polarizer01’

Comment : Identifier of n-th Polarizer

DescriptionE : Name or identifier of n-th Polarizer.

DescriptionJ goooooobOobooboobObOO o™

HeaderKeyWord: RET-ANGn

Category : Polarimetry

Importance : Polarimetry

FormatF : F20.2

Unit : degree

Recommend H

Sample : 30.12

Comment : P.A. of n-th Retarder Plate (degree)

DescriptionE : Position angle of n-th Retarder Plate

DescriptionJ : 000000 OOOO0O0O0O0O0O degreeld

HeaderKeyWord: RETPLATn

Category : Polarimetry

Importance : Polarimetry

FormatF : A30

Unit H

Recommend -

Sample ’Retarder01’

Comment : Identifier of n-th Retarder Plate

DescriptionE : Name or identifier of n-th Retarder Plate for Polarimetry

DescriptionJ goooobooooobooDDb ID0o

[Dictionary = Basic] (Category O O O O 9-1: Spectroscopy)

HeaderKeyWord: APERTURE

Category : Spectroscopy

Importance Optional

FormatF : A30

Unit T -

Recommend -

Sample ’Aperture0O1’

Comment : Identifier of the entrance aperture

DescriptionE : This keyword shows an ID of the aperture mask. Detailed parameters of the aperture
mask can be seen in an aperture list which is provided by the instrument group.

DescriptionJ : OO0O0O0O Aperture mask 0 IDOOOOODOO Aperture 0000000000000 O0O0O0O0O
000000000 Aperture List O OOO0O

HeaderKeyWord: APT-SIZE

Category Spectroscopy

Importance Optional

FormatF : F20.3

Unit : arcsec

Recommend =

Sample 0.805

Comment : Diameter of the aperture (arcsec)

DescriptionE : This keyword shows a diameter of the aperture mask (arcsec). Detailed parameters of
the aperture mask (e.g. shape and size) can be seen in an Aperture list which will
be provided by the instrument group. (See also ’APERTURE’.)

DescriptionJ : Aperture DOOOUOOOOOOOOOODODO arcsecUO00 Aperture DO O0O0OO0O0OO0OOOOO

00 Aperture 1list JOOO0O0O (APERTURE DO OOO0OO)
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[Dictionary = Basic] (Category O 0 OO 9-2: Spectroscopy (0 ))

HeaderKeyWord: APTC-DEC

Category : Spectroscopy

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H—

Sample : 138.28976543

Comment : DEC of the aperture center (degree)

DescriptionE : This keyword shows a declination of the aperture center (degree). A position
described by ’APTC-RA’ and this ’APTC-DEC’ corresponds to that on the detector
described by ’APTCPIX1’ and ’APTCPIX2’. (See ’APTCPIX1’ and ’APTCPIX2’)

DescriptionJ : Aperture D00 Dec. OOOO0OOOODOD degreed OO0 APTC-RAODDDODOOODOOODODOODODO
O APTCPIX1, APTCPIX2 0000 OO (APTCPIX1,APTCPIX2 00 O0O0O)

HeaderKeyWord: APTC-RA

Category : Spectroscopy

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend i

Sample : 23.45678901

Comment : RA of the aperture center (degree)

DescriptionE : ’APTC-RA’ shows a right ascension of the aperture center (degree). A position
described by ’APTC-DEC’ and this ’APTC-RA’ corresponds to a position on the
detector described by ’APTCPIX1’ and ’APTCPIX2’. (See ’APTCPIX1’ and ’APTCPIX2’)

DescriptionJ : Aperture UUOO R.A. O0OOOO0OOOOO degreed 000 APTC-DECHOO0OO0OOOOOOOODO
00 APTCPIX1, APTCPIX2 OO0 OO0 (APTCPIX1,APTCPIX2 OO D OMO)

HeaderKeyWord: APTCPIX1

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : pixel

Recommend =

Sample : 511.5

Comment : Aperture center projected on det.(pix)

DescriptionE : This keyword shows a position on the detector where a ray of ’WAVELEN’ come from
the aperture center was dropped. This is written in a unit of pixel along the first
axis described by NAXIS1 keyword.

DescriptionJ : Aperture DO O UOODOOO WAVELEN OO OOOOOOOOOOOO0OO0OOO0ONAXKISIOOOOOO
00000000000 pixeld

HeaderKeyWord: APTCPIX2

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : pixel

Recommend D=

Sample : 511.5

Comment : Aperture center projected on det.(pix)

DescriptionE : This keyword shows a position on the detector where a ray of ’WAVELEN’ come from
the aperture center was dropped. This is written in a unit of pixel along the
second axis described by NAXIS2 keyword.

DescriptionJ : Aperture DO UOODDODO WAVELEN OO UOOOOOOUOOOODOO0OODOOOONAXKIS2000000
00000000000 pixelOd

HeaderKeyWord: DISPAXIS

Category : Spectroscopy

Importance : Spectroscopy

FormatF : I20

Unit T -

Recommend H

Sample 1

Comment : Dispersion axis in frame

DescriptionE : The number of axis (n of NAXISn) along to dispersion.

DescriptionJ : 00000000 OOOOOO (NAXISn O nO0OO)

HeaderKeyWord: DISPERSR

Category : Spectroscopy

Importance : Spectroscopy

FormatF : A20

Unit R

Recommend i

Sample : ’Grism500-6400’

Comment : Identifier of the disperser used

DescriptionE : Identifier (Name, grooves, etc.) of the disperser used.

DescriptionJ : DODOUOOOOOOOOOOO0O
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[Dictionary = Basic] (Category O 0 O O 9-3: Spectroscopy (0 ))

HeaderKeyWord: SLIT

Category : Spectroscopy

Importance : Spectroscopy

FormatF : A20

Unit H

Recommend T - .

Sample : ’Longslit03’

Comment : Identifier of the entrance slit used
DescriptionE : Identifier (Name, etc.) of the entrance slit used.
DescriptionJ : 0O0O00O0O0O0000O0O0O0
HeaderKeyWord: SLT-LEN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.3

Unit : arcsec

Recommend T =

Sample : 65.255

Comment : Length of the slit used (arcsec)

DescriptionE : Length of the slit used. (arcsec)

DescriptionJ 0oo0o0ooooooooooo0oooOn0 (arcsec)

HeaderKeyWord: SLT-0BJP

Category : Spectroscopy

Importance : Optional

FormatF : F20.3

ni : arcsec

Recommend i

Sample : 30.254

Comment : Object position on the slit (arcsec)

DescriptionE : Object’s position on the slit (arcsec). The zero point is defined for each
instrument.

DescriptionJ goo0o0oooooo0o(@Oo0obooooo0oO0)ooooooooooooooo

HeaderKeyWord: SLT-PA

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.1

Unit : degree

Recommend T

Sample : 33.3

Comment : Slit Position Angle (degree)

DescriptionE : Typical position angle of the slit during exposure (degree). O degree for the
north, and increased for the east direction.

DescriptionJ goooooooooooooooooooo0oooOooooooOoOoOoOoOoooooo

HeaderKeyWord: SLT-PEND

Category : Spectroscopy

Importance : Optional

FormatF ¢ F20.1

Unit : degree

Recommend t -

Sample 1 32.2

Comment : Slit PA at exposure end (degree)

DescriptionE : Position angle of the slit at the end of exposure (degree). The method of defining
the angle is the same with ’SLT-PA’.

DescriptionJ gobooooooooboooooooooooDesLT-PA? OOOO

HeaderKeyWord: SLT-PSTR

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : degree

Recommend D=

Sample 1 34.4

Comment : Slit PA at exposure start (degree)

DescriptionE : Position angle of the slit at the start of exposure (degree). The method of
defining the angle is the same with ’SLT-PA’.

DescriptionJ goooooooooboo0000ooo0ooODb sLT-PA> ODOODO

HeaderKeyWord: SLT-WID

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.3

Unit : arcsec

Recommend H

Sample : 0.155

Comment : Width of the slit used (arcsec)

DescriptionE : Width of the slit used. (arcsec)

DescriptionJ ooooooopooooooO0 (arcsec)
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[Dictionary = Basic] (Category O 0 OO 9-4: Spectroscopy (0 ))

HeaderKeyWord: SLTC-DEC

Category : Spectroscopy

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H—

Sample : 188.73662

Comment : slit center DEC at the EQUINOX (degree)
DescriptionE : DEC corresponding to slit center described by the EQUINOX (degree)
DescriptionJ : EQUINOX D OO0 U0OO0O0OO0O0OO0OOOODOO
HeaderKeyWord: SLTC-RA

Category : Spectroscopy

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H—

Sample : -12.58243

Comment : slit center RA at the EQUINOX (degree)

DescriptionE : RA corresponding to slit center described by the EQUINOX (degree).
Description] : EQUINOX OO ODOOOOOOODODODDOODOO
HeaderKeyWord: SLTCPIX1

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.1

Unit : pixel

Recommend i

Sample : 512.5

Comment : Slit center projected on detector(pixel)
DescriptionE : Slit center projected on detector at WAVELENGTH for the axis 1 (pixel)
DescriptionJ : DO OODODO WAVELEN O 0O0OO0O0000000O0O0OCOOOO0O0OOOODOODOO
HeaderKeyWord: SLTCPIX2

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.1

Unit : pixel

Recommend D=

Sample : 512.5

Comment : Slit center projected on detector(pixel)
DescriptionE : Slit center projected on detector at WAVELENGTH for the axis 2 (pixel)
DescriptionJ : DO OOOO WAVELEN UO0O0OOOOOOOO0OO0O0DOODOOOOOOOOOOOODOO
HeaderKeyWord: WAV-MAX

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend H

Sample : 6522.1234

Comment : Longest wavelen. focused on detector(nm)
DescriptionE : Longest wavelength focused on the detector (mm).
DescriptionJ : 0O 0O0O0OOOOOOOO0O0OOO

HeaderKeyWord: WAV-MIN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend H

Sample : 6585.5432

Comment : Shortest wavelen.focused on detector(nm)
DescriptionE : Shortest wavelength focused on the detector (nm).
DescriptionJ : 00 O00000O0O0000O0O0O0O

HeaderKeyWord: WAVELEN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend i

Sample : 655.3278

Comment : Wavelength at detector center (nm)

DescriptionE : Central wavelength of focused on the detector (um).
Description : 0O DO0ODODOODOOOOO
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10.1. 0OO0OO0Ooo

[Dictionary = Basic] (Category 0 0 O O 10-1: Telescope)

HeaderKeyWord:
: Telescope
: Optional
¢ F20.3
: degree

P 11.244
: ADC PA during exposure (degree)

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

ADC

DescriptionE : Typical position angle of atmospheric dispersion compensator during exposure
(degree) .

Description] : 0000000000000 O0OOOOOODOO (degree)

HeaderKeyWord: ADC-END

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 12,929

Comment : ADC PA at exposure end (degree)

DescriptionE : Position angle of atmospheric dispersion compensator at the end of exposure
(degree) .

DescriptionJ : 00000000 COOOOOOODOOD (degree)

HeaderKeyWord: ADC-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend T -

Sample : 12,989

Comment : ADC PA at exposure start (degree)

DescriptionE : Position angle of atmospheric dispersion compensator at the start of exposure
(degree) .

DescriptionJ gooooooooooboooooooo

HeaderKeyWord: ADC-TYPE

Category : Telescope

Importance : Optional

FormatF : A20

Unit H

Recommend I

Sample : ’BLUE ’

Comment : ADC name/type if used

DescriptionE : Identifier of atmospheric dispersion compensator used (BLUE, NONE).

Description] : 0000000000 O0ODOOOO (BLUE, NONE)

HeaderKeyWord: AG-PRB1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit :omm

Recommend T -

Sample : 25.234

Comment : AG Probe position (r:mm,x:mm)

DescriptionE : First axis component of auto guider’s probe position(mm). (CASS/NAS:r:mm, PF:x:mm).

DescriptionJ oooooooo0ooOo0ooo00 mmUOOO0OO0OO0OO0OO0OOOOOOOOODODOOODOOOO

HeaderKeyWord: AG-PRB2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend Y

Sample : 25.234

Comment : AG Probe position (Theta:degree, y:mm)

DescriptionE : Second axis component of auto guider probe position(CASS/NAS:Theta:degree,PF:y:mm).

DescriptionJ goooooooOoObooo00oooooooOooOOoboo000oo0oooobOoObObOO0o0DO0ooooooDn

HeaderKeyWord: ALT-END

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend D -

Sample : 78.12345

Comment : Altitude at exposure end (degree)

DescriptionE : Altitude of telescope pointing at exposure end (degree).

DescriptionJ 000000000000 degreel 00000000 ODOOOOOOOOOODODODODOO
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[Dictionary = Basic] (Category O 0 O 0O 10-2: Telescope(O ))

HeaderKeyWord: ALT-STR

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend i

Sample : 78.15678

Comment : Altitude at start exposure (degree)

DescriptionE : Altitude of telescope pointing at exposure start (degree).

DescriptionJ : 000000000000 degree0 0000000000000 O0O0OOOOOOOOO

HeaderKeyWord: ALTITUDE

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend i

Sample 1 78.23456

Comment : Altitude of telescope pointing (degree)

DescriptionE : Typical altitude of telescope pointing (degree). Altitude changes during the
exposure.

DescriptionJ : 000000000000 DOOOOOOOO0O0O0OO0DODODODOOO

HeaderKeyWord: AO-FREQ

Category : Telescope

Importance : Optional

FormatF : I20

Unit : Hz

Recommend H—

Sample : 10

Comment : frequency of A0 loop (Hz)

DescriptionE : Frequency of A0 control (Hz). Times per second the deformable mirror was
transformed.

DescriptionJ : A0 OO0 (DOOO) 000 (Hz)OOOOOOOOOOOOOOO@OOOO)YOOO

HeaderKeyWord: AO-TIP

Category : Telescope

Importance : Optional

FormatF : A8

Unit -

Recommend H

Sample : 70N ’

Comment : Action of AO tip-tilt Mirror (ON/OFF)

DescriptionE : Action of A0 tip-tilt Mirror (ON/OFF)

DescriptionJ : A0 O tip-tilt ODOO0OOOOODODO (OOO)HODOO °oN > 000 °OFF

HeaderKeyWord: AO-WFS

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit D=

Recommend S

Sample : 1.2111177

Comment : sigma of residual wave front??

DescriptionE : sigma of residual wave front??

DescriptionJ : 00000000 OO0OO0O0O0OOOOOO??

HeaderKeyWord: AZ-END

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend T -

Sample : —-23.45678

Comment : Azimuth angle at exposure end (degree)

DescriptionE : Azimuth angle of telescope when an exposure ends (degree). North is 0, East is 90
degree.

Description : 0000000000 DOO0O0O0O0O00O000DOOODOOO0O0O0O0O00O0OODODOO o0OOOO 9000

HeaderKeyWord: AZ-STR

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend =

Sample : 23.56789

Comment : Azimuth angle at exposure start (degree)

DescriptionE : Azimuth angle of telescope when an exposure begins (degree). North is 0, East is 90
degree.

DescriptionJ : 0000000000000 OOOOOOOOO0OOOCOOOOO0OO0OOODOOCODO oOOOO 90

0d
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[Dictionary = Basic] (Category 0 0 O 0O 10-3: Telescope(O ))

HeaderKeyWord: AZIMUTH

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend .

Sample : 23.51111

Comment : Azimuth of telescope pointing (degree)

DescriptionE : Typical azimuth angle of the telescope during the exposure (degree). North is O,
and East is 90.

DescriptionJ gobooooooooooOooooooooOoOoOOoOoOooOoOooOoOoObObOOOobOOoOooDooObon

HeaderKeyWord: IMGROT

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend .

Sample : 45.998

Comment : Angle of the Image Rotator (degree)

DescriptionE : This keyword shows a typical angle of the Image Rotator during the exposure
(degree). (See ’IMR-END’ and ’IMR-STR’.) The angle for the north is 0, and
increases for eastwardrotation. The range of the angle is from O to 360 degree.

DescriptionJ : Image Rotator D00 O0OO000O0O0DOOOO0O0O0OOODO degreeld (IMR-ENDO IMR-STR OO OO
OHoooooooOOOUOOUDODODOOUDOODOUO obOO 36000000

HeaderKeyWord: IMR-TYPE

Category : Telescope

Importance : Optional

FormatF : A20

Unit H

Recommend Y

Sample : ’RED ’

Comment : Identifier of the image rotator

DescriptionE : This keyword shows a kind of the Image Rotator used for the observation. ’RED’,
’BLUE’, ’IR’ indicate the Image Rotators for opt-red wavelength, opt-blue
wavelength, and IR wavelength, respectively. If the Image Rotator is not used, the
value is ’NONE’.

DescriptionJ : OO O0OOOO Image rotator OO DOODOOOOOODOOO RED(DOOO)OBLUE(D O OO)HDO
IR(O0ODO) 000 NONE(rotator O 0O) ODODODO

HeaderKeyWord: IMR-END

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend T -

Sample : 45.954

Comment : Image rotator angle at end (degree)

DescriptionE : This keyword shows an angle of the Image Rotator (degree) at the end of the
exposure. (See also ’IMGROT’)

DescriptionJ : OOO0O0OO0OO00O Image Rotator OO0 000000000000 O0O000O degreel 000000
o000 mMerOTOOOOOOO

HeaderKeyWord: IMR-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 46.229

Comment : Image rotator angle at start (degree)

DescriptionE : This keyword shows an angle of the Image Rotator (degree) at the beginning of the
exposure. (See also ’IMGROT’)

DescriptionJ : OO0OO0O0OO00O Image Rotator DO 0000000000000 O0O000O degreed 000000
Ooo0 mMerOTOOOOOOO

HeaderKeyWord: INR-END

Category : Telescope

Importance : Optional

FormatF ¢ F20.3

Unit : degree

Recommend .

Sample : —23.456

Comment : Instrument Rotator angle at end (degree)

DescriptionE : Angle of instrument rotator at the end of the exposure (degree).

DescriptionJ

OJOO0D0D0OD instrument rotator U0 000000000 00000O0O0DODOO0O0O0O0O0O0OOO
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[Dictionary = Basic] (Category O 0 O 0O 10-4: Telescope(O ))

HeaderKeyWord: INR-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H—

Sample 1 14.567

Comment : Instrument Rotator angle at Start (deg)

DescriptionE : Angle of instrument rotator at the start of the exposure (degree).

DescriptionJ 000000 instrument rotator DO O O0ODOONODOOOODODODODOOOOODOOOOOOOODO

HeaderKeyWord: INSROT

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H—

Sample : -23.444

Comment : Typical inst. rot. angle at exp.(degree)

DescriptionE : Typical angle of instrument rotator during the exposure (degree).

DescriptionJ 0000000 instrument rotator DO I DODOO0OOO0OOO0O0OO0ODDOODOOOOOOOOO
ooo

HeaderKeyWord: M2-ANG1

Category : Telescope

Importance : Optional

FormatF : F20.3

ni : arcmin

Recommend H—

Sample : 0.015

Comment : Theta X of the M2 (arcmin)

DescriptionE : X-direction Angle of the secondary mirror (arcmin).

DescriptionJ : JO0O0OO0OUOOOO (arcmin)O

HeaderKeyWord: M2-ANG2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend H—

Sample : 0.026

Comment : Theta Y of the M2 (arcmin)

DescriptionE : Y-direction Angle of the secondary mirror (arcmin).

DescriptionJ : JO0O0OO0OOOO0O (arcmin)

HeaderKeyWord: M2-ANG3

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend D=

Sample : 0.026

Comment : Theta Z of the M2 (arcmin)

DescriptionE : Z-direction Angle of the secondary mirror (arcmin).

DescriptionJ : JO0O0OO0OOOOO (arcmin)

HeaderKeyWord: M2-P0S1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend T -

Sample : 5.123

Comment : X-Position of the M2 (mm)

DescriptionE : X-direction Position of the secondary mirror (mm).

DescriptionJ : OO OOOOOOOO (mm)

HeaderKeyWord: M2-P0S2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend e

Sample : 0.023

Comment : Y-Position of the M2 (mm)

DescriptionE : Y-direction Position of the secondary mirror (mm).

DescriptionJ : 0000000000 (mm)
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[Dictionary = Basic] (Category 0 0 O 0O 10-5: Telescope(O ))

HeaderKeyWord: M2-P0S3

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit :omm

Recommend e

Sample : 0.023

Comment : Z-Position of the M2 (mm)

DescriptionE : Z-direction Position of the secondary mirror (mm).

DescriptionJ : 0000000000 (mm)

HeaderKeyWord: M2-TIP

Category : Telescope

Importance : Optional

FormatF : A8

Unit .

Recommend .

Sample : ’0FF ’

Comment : Tip/Tilt of the Secondary Mirror (ON/OFF)

DescriptionE : Tip-Tilt of the secondary mirror (ON/OFF).

DescriptionJ : 0OOO Tip-Tilt 0 OO (ON/OFF)

HeaderKeyWord: M2-TYPE

Category : Telescope

Importance : Optional

FormatF A8

Unit T -

Recommend .

Sample : ’0pt ’

Comment : Type of the Secondary Mirror (Opt/IR)

DescriptionE : Type of the Secondary Mirror (Opt/IR)

Description : 00O OO0 (Opt/IR)

HeaderKeyWord: 0BS-ALOC

Category : Telescope

Importance : Common

FormatF : A12

Unit .

Recommend .

Sample : ’0BSERVATION’

Comment : Allocation mode for Instrument

DescriptionE : The status of the allocation mode for Instrument. This keyword describes whether
the instrument is in Observing or Stand-by mode.

DescriptionJ oooo0oooooo0o(@oooooOo0oooooOo0ooooOooOoOoooooOooooooOo) oo
gooooooooooo0oooooooooOooobo00oooooOoObObO0000ooooooDDn
000000000 0STAND-BY [ OBSERVATIONO

HeaderKeyWord: SV-PRB

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit :mm

Recommend i

Sample : 10.598

Comment : SV Probe position (mm)

DescriptionE : This keyword shows the (radius) position of slit viewer’s probe. The value of 0
corresponds to center of optical axis and unit is in mm.

DescriptionJ : Slit Viewer Probe J00 (DDOIOOO)OD00OODOOO0ODOOOODOOOODODO mmOS1lit Viewer
Oprobe JO0O0O0ODOOODOOOOOO

HeaderKeyWord: TELFOCUS

Category : Telescope

Importance : Common

FormatF : A30

Unit T -

Recommend .

Sample : ’CASSEGRAIN’

Comment : Focus where a beam is reachable

DescriptionE : Focus where a beam is reachable. /PRIME/CASSEGRAIN/NASMYTH-IR/NASMYTH-OPT/COUDE/

DescriptionJ gobooooooooo0ooooooooo0o0boO0oOon0n PRIME, CASSEGRAIN, NASMYTH-IR,

NASMYTH-OPT, COUDEL FOC-POS 000000000 OOODOOOOOOOOODODOOOODOO

127



10.

ooooogrmsooooooon

[Dictionary = Basic] (Category 00 00O 11-1: Time)

HeaderKeyWord: AIRM-END

Category : Time

Importance : Optional

FormatF : F20.3

Unit .

Recommend i

Sample :1.221

Comment : Air mass at exposure end

DescriptionE : Air mass when an exposure ends.

DescriptionJ : 000000000000 DOOOOOOOO0O0O0ODODODOODOOOOOO

HeaderKeyWord: AIRM-STR

Category : Time

Importance : Optional

FormatF : F20.3

Unit -

Recommend H—

Sample 1 1.224

Comment : Air mass at exposure start

DescriptionE : Air mass when an exposure begins.

DescriptionJ : D0 0O0O0OOOO0OO0OO0O0O0OOOOOOOOO0O0O0O0OOOOOO0O0OO

[Dictionary = Basic] (Category OO OO 11-2: Time(O))

HeaderKeyWord: AIRMASS

Category : Time

Importance : Common

FormatF : F20.3

Unit .

Recommend -

Sample ¢ 1.223

Comment : Typical air mass during exposure

DescriptionE : Typical air mass during the exposure.

DescriptionJ : 000000000000 OOOOOOO0O0O0O0O0OODOOOOOOOOODODOODODOOOOO

HeaderKeyWord: DATE-0BS

Category : Time

Importance : Common

FormatF : A10

Unit : UTC

Recommend H

Sample : 21998-09-14°

Comment : Observation start date (yyyy-mm-dd)

DescriptionE : UTC date at the beginning of the exposure. Format : yyyy-mm-dd

DescriptionJ : 00 0O0O0OO0OOO0O0O0O0O0O0O0 UTCOOyyyy-mm-dd DOOOOOO

HeaderKeyWord: EXP1TIME

Category : Time

Importance : Optional

FormatF : F20.3

Unit : sec

Recommend H—

Sample : 0.015

Comment : Exposure time of a frame(sec)

DescriptionE : ’EXPITIME’ shows an integration time (sec) of each sub-exposure. Total integration
time of a frame is accumulated by this ’EXPITIME’ and ’COADD’ which shows how many
sub-exposures were coadded. (’COADD’ and ’EXPTIME’). (EXPTIME = EXPITIME * COADD)

DescriptionJ : O OO sub-exposure OO DOOOOO0O0O0O0O0OO secl1 frameUOOOOOOOOODO EXPITIME
000 coapp OO O0OOO (COADD,EXPTIME O O O ) (EXPTIME = EXPITIME * COADD)

HeaderKeyWord: EXPTIME

Category : Time

Importance : Common

FormatF : F20.2

Unit : sec

Recommend H—

Sample : 1234.56

Comment : Total integration time of the frame(sec)

DescriptionE : ’EXPTIME’ shows an integration time [sec] of a frame. If a frame was made from
some sub-exposures, the ’EXPTIME’ corresponds to the product of ’EXPITIME’ and
’COADD’. (EXPTIME = EXPITIME * COADD)

DescriptionJ : DUODOUOO0O0O1 frame DO D000 O0O0DOO0DODODOONO sec1 frame [J sub-exposure [0

000000000 EXPTIME O EXPITIME O COADD O OO0 000 O O(EXPTIME= EXP1TIME * COADD)
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10.1. 0OO0OO0Ooo

[Dictionary = Basic] (Category 00 00O 11-2: Time(O))

HeaderKeyWord: HST

Category : Time

Importance : Common

FormatF : A12

Unit : HST

Recommend i

Sample : 714:25:00.012°

Comment : Typical HST at exposure (HH:MM:SS.SSS)

DescriptionE : Typical Hawaii Standard Time of exposure (HH:MM:SS.SSS). A middle time of the
exposure is recommended.

DescriptionJ 0000000 Hawaii Standard Time (0O00O0O00)00000O0000O0O0O00COO0O0OCOO
goooooooOoobooo00oooooooOoOOoOOO00DO0ooooOoOObOOO0OO0O0OoOoOoOooo0On

HeaderKeyWord: HST-END

Category : Time

Importance : Optional

FormatF : hl2s

Unit : HST

Recommend D -

Sample : ?14:27:00.012°

Comment : HST at exposure end (HH:MM:SS.SSS)

DescriptionE : Hawaii Standard Time when an exposure ends (HH:MM:SS.SSS).

DescriptionJ 000000 Hawaii Standard Time (00 O0O0O00)0O000000O0O0O0O0O0O0O0COOOOO

HeaderKeyWord: HST-STR

Category : Time

Importance : Optional

FormatF 1 %12s

Unit : HST

Recommend e

Sample : 214:23:00.012°

Comment : HST at exposure start (HH:MM:SS.SSS)

DescriptionE : Hawaii Standard Time when an exposure begins (HH:MM:SS.SSS).

DescriptionJ 000000 Hawaii Standard Time (00 0000)00O0O0O0O00O0O0OO0O0OO0O0OOOOCOOO

HeaderKeyWord: LST

Category : Time

Importance : Common

FormatF : A12

Unit : LST

Recommend e

Sample : 200:25:00.012°

Comment : Typical LST during exp. (HH:MM:SS.SSS)

DescriptionE : Typical Local Sidereal Time during the exposure (HH:MM:SS.SSS). A middle time of
the exposure is recommended.

DescriptionJ 00000DO00O0 Local sidereal Time (IOO0OO0)00O0O0O0O0O00O0O0OOOOOOCOODOOO
goooooooobooo0ooooooooOoOoO0o0oOo0ooooooOoOobObOoooooooDoboOobDOo
goooooo

HeaderKeyWord: LST-END

Category : Time

Importance : Optional

FormatF : A12

Unit : LST

Recommend H

Sample : 200:27:00.012°

Comment : LST at end of exposure (HH:MM:SS.SSS)

DescriptionE : Local Sidereal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ 000000 Local Sidereal Time (U0 OOO0)OOOO0O0OOOOOO0DODOOOOOODOO

HeaderKeyWord: LST-STR

Category : Time

Importance : Optional

FormatF : Al12

Unit : LST

Recommend H

Sample ¢ ?00:23:00.012°

Comment : LST at start of exposure (HH:MM:SS.SSS)

DescriptionE : Local Sidereal Time at start of the exposure (HH:MM:SS.SSS).

DescriptionJ : OOOOO0O Local Sidereal Time (00D 0O)OOO0O0O00O0OOOO0OOOOOOOOOO

ooooo
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10.

ooooogrmsooooooon

[Dictionary = Basic] (Category 00 0O 11-3: Time(O))

HeaderKeyWord: MJD

Category : Time

Importance : Common

FormatF : F20.8

Unit : day

Recommend i

Sample : 51137.01789537

Comment : Modified Julian Date at typical time

DescriptionE : Modified Julian Date at typical time during the exposure. MJD=JD-2400000.5
(JD:Julian Date)

DescriptionJ : 0000000000000 OOOOOOOOOMIDO MID = 00000-2400000.5 0OO0O0O0O
gomooooo0oooooooooooooooooooboboOooooo

HeaderKeyWord: MJD-END

Category : Time

Importance : Optional

FormatF : F20.8

Unit : days

Recommend i

Sample : 51137.01789537

Comment : Modified Julian Date at the end of exp.

DescriptionE : Modified Julian Date at the end of the exposure. MJD=JD-2400000.5 (JD:Julian Date)

DescriptionJ : 0OO000O0O0O00O00O0O0O00OO

HeaderKeyWord: MJD-STR

Category : Time

Importance : Optional

FormatF : F20.8

Unit : days

Recommend : -

Sample : 51137.01789537

Comment : Modified Julian Date of the start exp.

DescriptionE : Modified Julian Date at the start of the exposure. MJD=JD-2400000.5 (JD:Julian
Date)

DescriptionJ : 0000000000 O00O0O0O0OO

HeaderKeyWord: SECZ

Category : Time

Importance : Optional

FormatF : F20.3

Unit -

Recommend H

Sample : 1.026

Comment : SEC(Zenith Distance) at typical time

DescriptionE : A secant of zenith distance at typical time of exposure. A middle time of the
exposure is recommended.

Description] : OJOO0000 sec Z (00D O0OO0O00O0)IOOOOOODOOOOOODOOOOOODOODOOO
goooooooooo0o0ooooooooOboO0ob0O0ooooooOobOOoboooooooo

HeaderKeyWord: SECZ-END

Category : Time

Importance : Optional

FormatF : F20.3

Unit T -

Recommend i

Sample 1 1.027

Comment : SEC(Zenith Distance) at exposure end

DescriptionE : A secant of zenith distance at exposure end time.

Description] : DOO000 sec z (0ODOOOO0DOOO0HNOO0O0O0O0O0O0O00DO0O00O0O0O0O0O00O0O0 sec ZO

HeaderKeyWord: SECZ-STR

Category : Time

Importance : Optional

FormatF : F20.3

Unit P -

Recommend T -

Sample : 1.025

Comment : SEC(Zenith Distance) at exposure start

DescriptionE : A secant of zenith distance at exposure start time.

DescriptionJ : JOO0O0O0O sec Z (DUO0OO0OOOO)HOOOODOOOOOOOOOODOODOOOOOO sec ZO

HeaderKeyWord: TIMESYS

Category : Time

Importance : Common

FormatF : A8

Unit e

Recommend : UTC

Sample : ’UTC ’

Comment : Time System used in the header

DescriptionE : Explicit time scale specification of the Telescope. UTC is default/defined time
system for SUBARU.

DescriptionJ : DUODOUOOO0OO00OOO0OOOOOUTC 4n

130



10.1. 0OO0OO0Ooo

[Dictionary = Basic] (Category 00 00O 11-4: Time(O))

HeaderKeyWord:
: Time

: Common

: A12

: UTC

¢ 700:25:36.160°

: HH:MM:SS.SSS typical UTC at exposure

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

uT

DescriptionE : UTC at typical time (for example, middle) of exposure (format HH:MM:SS.SSS).

Description : DO0DO0OO00O0D (OOD0OO) 000 uTcOO OO HH:MM:SS.SSS

HeaderKeyWord: UT-END

Category : Time

Importance : Optional

FormatF : Al12

Unit : UTC

Recommend D -

Sample : 700:25:37.660°

Comment : HH:MM:SS.SSS UT at end of the exposure

DescriptionE : Coordinated Universal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ goooobooooo ute

HeaderKeyWord: UT-STR

Category : Time

Importance : Optional

FormatF : Al12

Unit . UTC

Recommend .

Sample : 200:25:34.660’

Comment : HH:MM:SS.SSS UTC at start exposure time

DescriptionE : Coordinated Universal Time at start of the exposure (HH:MM:SS.SSS).

DescriptionJ : 0O0O00O0O0O0O0O UTC

HeaderKeyWord: UT1-UTC

Category : Time

Importance : Optional

FormatF : F20.5

Unit : sec

Recommend Y

Sample : 0.43893

Comment : difference between UT1 and UTC X X .

DescriptionE : Difference between UT1 and UTC. This value is used for calculating LST.

DescriptionJ : UT1 0 UTCOUOOLSTUOOOOOOOOOO

HeaderKeyWord: ZD

Category : Time

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend D=

Sample : 12.34567

Comment : Zenith Distance at typical time (degree)

DescriptionE : Zenith Distance at typical time in exposure (degree). A middle time of the exposure
is recommended.

DescriptionJ gobooooooooobooOooooooooOoO0oooOoooooOoOoObObOOoOoOooooobObOobOOO
goooooooooboo0oooooooooOOoboo0oooooooOooboboOooo

HeaderKeyWord: ZD-END

Category : Time

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend D=

Sample : 12.34577

Comment : Zenith Distance at exposure end (degree)

DescriptionE : Zenith Distance at the exposure end time (degree).

DescriptionJ goooooooooooO0o0oooooooOOooboO0oOooooooOboboOoOOg

HeaderKeyWord: ZD-STR

Category : Time

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend T -

Sample : 12.34557

Comment : Zenith Distance at exp. start (degree)

DescriptionE : Zenith Distance at the exposure start time (degree).

DescriptionJ goooooooooo0o0oooooooboOo0oo0oooooDooobob0o0oooooooDD
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10.

ooooogrmsooooooon

[Dictionary = Basic] (Category 00 00O 12-1: WCS)

HeaderKeyWord: C2ELT1

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H—

Sample : 0.00001233

Comment : Size projected to detector pix.X(degree)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the C2YPE1l keywords with respect to the pixel index,
evaluated at the reference point C2PIX1, in units of the coordinate specified by
the C2YPE1l keyword.

DescriptionJ : ODO0O0O0 C2pIX1 00000000000 OOOOOO0O0O+MWOOOO0O0O0OOOODDOODODOO
C2YPE1 00000000 O0O00O0O0O0OOO

HeaderKeyWord: C2ELT2

Category : WCS

Importance : Optional

FormatF F20.8

Unit degree

Recommend T -

Sample : 0.00001234

Comment : Size projected on detector Y-axis (deg)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the C2YPE2 keywords with respect to the pixel index,
evaluated at the reference point C2PIX2, in units of the coordinate specified by
the C2YPE2 keyword.

DescriptionJ : OO OO0 C2PIX2 000000000000 O0O0O0O0OO0O+MOOO00O0OOO0ODDOODODO
C2YPE2 D0 0O0O0OOO0OO0OOOOOOOOOO

HeaderKeyWord: C2NIT1

Category : WCS

Importance : Optional

FormatF : A8

Unit .

Recommend : degree

Sample : ’degree ’

Comment : Units used in both C2VAL1 and C2ELT1

DescriptionE : Physical unit used in both C2VAL1 and C2ELT1. ’degree ’ is recommended for the
2nd WCS for spectroscopy/polarimetry.

Description : DO wesOOOOOOOOOOODODDODOOOOOOO0OO0O0O0O0O0O0O0OOOOOOOOO0O0O0OOO0
00000 wesOOOO ’degree > 0000000

HeaderKeyWord: C2NIT2

Category : WCS

Importance : Optional

FormatF . A8

ni D=

Recommend : degree

Sample : ’degree ’

Comment : Units used in both C2VAL2 and C2ELT2

DescriptionE : Physical unit used in both C2VAL2 and C2ELT2. ’degree °’ is recommended for the
2nd WCS for spectroscopy/polarimetry.

Description : DO wesOOOOOOOOOOODODDODOOOODOOO0OO0O0O0O0O0O0O0OOOOOOOOO0O0O0OOO
00000 wesOOOO ’degree > 0000000

HeaderKeyWord: C2PIX1

Category : WCS

Importance : Optional

FormatF ¢ F20.1

Unit : pixel

Recommend T -

Sample : 512.5

Comment : Reference pixel X on detector (pixel)

DescriptionE : Slit projected pixel position of the reference point along #1 axis in the spectro-
scopy/polarimetry mode. By convention the center of the pixel is pix.0, pix.5
gives the right edge of the pixel and (pix-1).5 its left edge. Origin is (1,1).

DescriptionJ : DO WCSUOOOOOOOOOOO0O0O0O00O0O0O0O0O0O0O0O0O0wesOOOOOOOOOOOOoOoooO

gobopooboo0occoOO0O00D0OO0O0O0O0O0DOOOODOOODOOOOOODOOOODOOODOO0OO0 pix.oO
0000000 pix.50000 (pix-1).6 000000 (1,100
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10.1. 0OO0OO0Ooo

[Dictionary = Basic] (Category 00 00O 12-2: WCS(O))

HeaderKeyWord: C2PIX2

Category : WCS

Importance : Optional

FormatF : F20.1

Unit : pixel

Recommend H—

Sample : 512.5

Comment : Reference pixel Y on detector (pixel)

DescriptionE : Slit projected pixel position of the reference point along #2 axis in the spectro-
scopy/polarimetry mode. By convention the center of the pixel is pix.0, pix.5
gives the right edge of the pixel and (pix-1).5 its left edge. Origin is (1,1).

DescriptionJ gowesoOOoOoOoOOOoOOOOOOOOOOOODOOOOOOwesOOOOOODODODODDODO
gobo0ooboOodoccobOObooboOoOoboOooOoOoobooobobObooboOobboOoooOboOoboOoOn pix.oO
0000000 pix.50000 (pix-1).6 000000 (1,10

HeaderKeyWord: C2VAL1

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H

Sample : 188.73662083

Comment : Physical value of ref. pixel X (degree)

DescriptionE : The value field shall contain a floating point number giving the value of the

partial coordinate specified by the C2YPE1l keyword at the reference point C2PIX1.

DescriptionJ O0wesOOOOOOOO c2pIXx1i 0 C2YPE1I OO 0000000000 wesOOOOOODOOOOO
gobooooooooodooccoooooOOoOoboOooooobooboboOoOoOono

HeaderKeyWord: C2VAL2

Category : WCS

Importance : Optional

FormatF F20.8

Unit degree

Recommend H

Sample : 12.48544329

Comment : Physical value of ref. pixel Y (degree)

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the C2YPE2 keyword at the reference point C2PIX2.

DescriptionJ O0wesOOOOOOOO c2pIx20 c2yPE20 00000000000 wesOOOOOODOOOOO
gobooooooooodooccoooooOOoOoboOooooobooboboOoOoOono

HeaderKeyWord: C2YPE1

Category : WCS

Importance : Optional

FormatF : A8

ni H—

Recommend : RA---TAN

Sample : ’RA---TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for #1 axis in 2nd WCS. °’RA---TAN’ or ’DEC--TAN’ is
recommended for spectroscopy/polarimetry mode.

DescriptionJ JOwesOOOOOoOooOoOoOoOoOoO0o0oO0O0o0o00000000 wesOOOO °RA---TAN’ OOOO0O
’DEC--TAN> 0 OO00000O

HeaderKeyWord: C2YPE2

Category : WCS

Importance : Optional

FormatF : A8

Unit e

Recommend : DEC--TAN

Sample : ’DEC--TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for #2 axis in 2nd WCS. ’RA---TAN’ or ’DEC--TAN’ is
recommended for spectroscopy/polarimetry mode.

DescriptionJ O0OwesOOOOoooooOoooOooooooooobOoOoooog wesOOOO °RA---TAN> OOOOO
’DEC--TAN’ O 0O0OO000O0O

HeaderKeyWord: LONGPOLE

Category : WCS

Importance Imaging

FormatF F20.1

Unit degree

Recommend 180.0

Sample 180.0

Comment : The North Pole of standard system (deg)

DescriptionE : The north pole of the standard system in the native system (degree).

DescriptionJ 000000000000000000000 (degree)0 000000000 TANOODOOODO 180.0

goooooo
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10.

ooooogrmsooooooon

[Dictionary = Basic] (Category 00 00O 12-3: WCS(O))

HeaderKeyWord: N2XIS

Category : WCS

Importance : Optional

FormatF : I20

Unit e

Recommend H

Sample t 2

Comment : Dimension of axes in 2nd WCS

DescriptionE : Dimension of the 2nd WCS

DescriptionJ : DUODOUOOOOO wes ODO0OODOOOO0OO0OOOO 2000000000000000

HeaderKeyWord: N2XIS1

Category : WCS

Importance : Optional

FormatF : 120

Unit : pixel

Recommend I

Sample : 1024

Comment : # of pixels/row for slit projection

DescriptionE : Number of pixels along the X axis of the slit projection.

Description] : 00000000 wes 00000000 XO (M 10)0000000000000O000O0OO0OO

HeaderKeyWord: N2XIS2

Category : WCS

Importance : Optional

FormatF : I20

Unit : -

Recommend e

Sample ¢ 1024

Comment : # of scan lines for slit projection

DescriptionE : Number of pixels along the Y axis of the slit projection.

DescriptionJ : JOOOO0OOO wes DOOOOOOO YO (ODOOH)OUOooOOoOoooooooooooooooo

HeaderKeyWord: P2iiijjj

Category : WCS

Importance : Optional

FormatF : F20.8

Unit .

Recommend H

Sample : 1.00000000

Comment : Pixel Coordinate translation matrix

DescriptionE : Pixel Coordinate translation matrix for spectroscopy: iii and jjj are the axis
numbers, 001 or 002.

DescriptionJ : 000000000000 OOOOOOOO0O0O0O0OODOOOOOO0OOOODODODODOOOOOOOO
ood

HeaderKeyWord: P20JP1

Category : WCS

Importance : Optional

FormatF : F20.1

ni s

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the first axis

DescriptionE : Projection type of the X (1-st) axis for slit projection: fixed to 0.0

Description] : 0000000000000 O0O0OOO0O0O0O0O0O0OOO0OOOOOX@O)OOOOOOOOOO
ooooooooog

HeaderKeyWord: P20JP2

Category : WCS

Importance : Optional

FormatF : F20.1

Unit S

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the second axis

DescriptionE : Projection type of the Y (2-nd) axis for slit projection: fixed to 0.0

DescriptionJ : 00000000 OOOOOOOO0ODOOO0OOOO0O0OOODOOODODOO YW@WO)ODoOoOoDOoOODOODOO
goooooooog

HeaderKeyWord: PCiiijjj

Category : WCS

Importance : Imaging

FormatF : F20.8

Unit T -

Recommend e

Sample : 1.00000000

Comment : Pixel Coordinate translation matrix

DescriptionE : Pixel Coordinate translation matrix: iii and jjj are the axis numbers, 001 or 002.

DescriptionJ : 0000000000000 OOOOOOOOOO0OOCOOOOO0OO0O0OPCi_j OOOOOOOO

Chi_j DOOOOooODOO
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10.2. 0OO0OOO0OOOOO

[Dictionary = Basic] (Category 00 00O 12-4: WCS(O))

HeaderKeyWord:
Category
Importance
FormatF
Unit
Recommend
Sample
Comment

PROJP1

: WCS

: Optional

: F20.1

: 0.0

: 0.0

: Projection type of the first axis

DescriptionE : Projection type of the X (1-st) axis: fixed to 0.0

DescriptionJ Jgoo0doo0oo0o0oo0oDoO00o0o0o0ofodoogooooooDoo x0boHy)ooopooo
O0o0o0o0oooo TANOODOO 0.0

HeaderKeyWord: PROJP2

Category ¢ WCS

Importance : Optional

FormatF : F20.1

Unit i

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the second axis

DescriptionE : Projection type of the Y (2-nd) axis: fixed to 0.0

DescriptionlJ goooooO0ooO0o0OO0DOO0OoOo0O0o0o0Oo0U0oOgoOoUoO0ooDOO0 Yy(o 22 ogoogo
Ooo0ooooooo TANOODOO 0.0

HeaderKeyWord: WCS-ORIG

Category : WCS

Importance Imaging

FormatF : A20

Unit i

Recommend i

Sample : ’SUBARU Toolkit’

Comment : Origin of the WCS value

DescriptionE : Origin of the World coordinate values. Specify ’SUBARU Toolkit’ if it’s
calculated using toolkit.

DescriptionJ : WCSUUOUOOOOOODOOOOOOODOOOOOOOODOONO?SUBARU Toolkit’> ODOOOODOOO

HeaderKeyWord: CDj_i

Category : WCS

Importance : Optional

FormatF : F20.8

Unit I

Recommend e

Sample 1 0.0445

Comment : Pixel coordinate transformation matrix

DescriptionE : Pixel Coordinate transformation matrix which will be a default for world coordinate
description in FITS format.

DescriptionJ gobooooooooDooooooooboobooboooooooooo

10.2 OO0OO0OOoOOOd

goboobboooobooobboobbooobobooboooo IbooDobooobUogoo

goooog

gboogbgoobooboobooboooooboboobobooboooboboog

gbboodbbooobuogboobbooobobodan

10.2.1

craogooouonon

[CIAO Dictionary 1/2]

Header Value

Key Word Format Type Unit Comment

C_OMASK %15s string Identifier of the Occulting Mask
C_LYOTST %15s string Identifier of the Lyot Stop
C_LYOANG %5.1f double degree Lyot stop position angle
C_CAMERA %15s string Camera mode

C_BNCTMP %6.2f double K Optical bench temperature
C_COLX  %6.2f double um Collimator lens x position
C_COLY  %6.2f double um Collimator lens y position
C_VACUUM %8.3f double torr Vacuum inside dewar
C_SHUTTR %3s  string Shutter above CIAO on/off
C_DETPOS %5d integer um Detector stage position
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10, DOoboOoo rFIrsoooooooon

[CIAO Dictionary 2/2]

Header Value
Key Word Format Type Unit Comment

+
+ +

C_WATER1 %5.2f double 1/min  Water flow to rackl
C_WATER2 J5.2f double 1/min  Water flow to rack2
C_AO %15s string On or off of adaptive optics
C_AD-WFS %7.5f double Sigma of deformable mirror

C_ADO-TIP %15s string

C_AO-FRE %,5d integer Hz Frequency of A0 loop
C_VGGCL %5.2f double \ Vggcl

C_VDET %5.2f double v Vdet

C_VDDUC %5.2f double v Vdduc

C_VBIAS %5.2f double \ Vdduc

C_SLWCNT %b5d  integer slow count

C_NDR %5d  integer
C_GRSTNS ’5d  integer
C_SHTPOS %5d integer
C_FP0SO1 %b5d  integer
C_FP0SO2 J5d  integer
C_FP0S03 %5d  integer

C_PIXSCL %5.1f double mas/pix Pixel scale

AD tip-tilt on/off

Non destructive readout
gloval reset count
Shutter position
Filter position
Filter position
Filter position

C_PXSCAL %s string Pixel scale

C_CAMPOS %d integer Position of camera optics
C_MSKDIM %f double mm mask diameter

C_MSKPSX %f double pix mask position in X
C_MSKPSY £ double pix mask position in Y

C_MSKPOS 7%d integer
C_STOPID %s string

position of mask
Identifier of the stop

C_STPANG %6.2f double degree position angle of the stop

C_CRSDIS ¥%s string

C_RTAGL1 %f double degree Reterderl
C_RTOFS1 %f double degree Reterderl
C_RTPOS2 %f double mm Reterder2
C_RTAGL2 %f double degree Reterder2
C_RTOFS2 Jf double degree Reterder2
C_RTPOS3 %f double mm Reterder3
C_RTAGL3 %f double degree Reterder3
C_RTOFS3 Jf double degree Reterder3
C_RTOFS3 %f double degree Reterder3

%s string Slit for polarimetry

C_POSSLT ¥

Cross disperser
C_RTPOS1 %f double mm Reterderl

position

angle

offset angle
position

angle

offset angle
position

angle

offset angle
offset angle

C_PSANG if double degree Position angle of pol slit

10.2.2 CcoMICSUOOOOOOO

[COMICS Dictionary 1/3]

Header  Value
Key Word Format Type Unit Comment

Q_DTYPE 7%10s  string
Q_OBSID ¥%8d integer
Q_WINDOW %10s  string
Q_M1MOTA 7%8d integer
Q_M1MOTB %8d integer
Q_SLTVEW %8s string
Q_SPFILE %20s  string
Q_SVWMIN %10.4f double
Q_SVWMAX %10.4f double
Q_DETTP1 %10.5f double
Q_DETTP2 %10.5f double
Q_DETTP3 %10.5f double
Q_DETTP4 %10.5f double
Q_DETTP5 %10.5f double
Q_DETTPI %10.5f double

:x:x:xxxxgg

Q_DETTS2 %s string COMICS
Q_DETTS3 s string COMICS
Q_DETTS4 Y%s string COMICS
Q_DETTS5 %s string COMICS
Q_CFTPS s string COMICS

Q_CFTP1 %6.2f double
Q_CFTP2 %6.2f double
Q_CFTPI s string
Q_OPTTP Y¥%s string
Q_OPTTP1 %6.2f double
Q_OPTTP2 %6.2f double

=R O ="R=R=N
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the
the
the
the
the
the

detector
detector
detector
detector
detector
detector

type of this file spec/img/slitview
Observation ID of COMICS
Entrance Window

Pulse count of 1st mir. para to bench
Pulse count of 1st mir. vert to bench
Slit Viewer on/off
File name of spectroscopy
Observed Wavelength of S Viewer min
Observed Wavelength of S Viewer max
Temperature of
Temperature of
Temperature of
Temperature of
Temperature of
Temperature of
Q_DETTS1 ¥%s string COMICS

spec-1
spec-2
spec-3
spec-4
spec-5
img

DETECTOR TEMP SPEC P0S-1
DETECTOR TEMP SPEC P0S-2
DETECTOR TEMP SPEC P0S-3
DETECTOR TEMP SPEC P0S-4
DETECTOR TEMP SPEC P0S-5

COLD FINGER TEMP SPEC
Temp. of the cooled finger spec
Temp. of the cooled finger img
COMICS COLD FINGER TEMP IMAGING
COMICS OPTICS TEMP
Temp. of the optics spec-A
Temp. of the optics spec-B



[COMICS Dictionary 2/3]

10.2.

oooooooo

Header Value

Key Word Format Type Unit Comment

Q_OPTTP3 %6.2f double K Temp. of the optics spec-C

Q_OPTTP4 76.2f double K Temp. of the optics img-A

Q_OPTTP5 %6.2f double K Temp. of the optics img-B

Q_OPTTP6 %6.2f double K Temp. of the optics img-C

Q_COHTP1 %6.2f double K Temp. of the cooler head spec

Q_COHTP2 %6.2f double K Temp. of the cooler head img

Q_SHDTP1 %6.2f double K Temp. of the shield A

Q_SHDTP2 %6.2f double K Temp. of the shield B

Q_ABTTP1 %6.2f double K Temperature of Ambient thermometer
Q_ABTTP2 %6.2f double K Temperature of Ambient thermometer
Q_ABTTP3 %6.2f double K Temperature of Ambient thermometer
Q_IMCHIP ¥%s string COMICS IMAGING CHIP ID

Q_IMVSC %s string COMICS IMAGING CHIP VSSCLK VOLTAGE
Q_IMVSS %s string COMICS IMAGING CHIP VSS VOLTAGE
Q_IMBSO s string COMICS IMAGING CHIP BIASO VOLTAGE
Q_IMBS1 s string COMICS IMAGING CHIP BIAS1 VOLTAGE
Q_IMBS2 s string COMICS IMAGING CHIP BIAS2 VOLTAGE
Q_IMBS3 s string COMICS IMAGING CHIP BIAS3 VOLTAGE
Q_IMBS4 s string COMICS IMAGING CHIP BIAS4 VOLTAGE
Q_IMBS5 s string COMICS IMAGING CHIP BIAS5 VOLTAGE
Q_IMBS6 s string COMICS IMAGING CHIP BIAS6 VOLTAGE
Q_IMBS7 %s string COMICS IMAGING CHIP BIAS7 VOLTAGE
Q_IMBS8 s string COMICS IMAGING CHIP BIAS8 VOLTAGE
Q_IMBS9 s string COMICS IMAGING CHIP BIAS9 VOLTAGE
Q_IMCSO00 %s string COMICS IMAGING CHIP CSOO CURRENT
Q_IMCS02 %s string COMICS IMAGING CHIP CSO2 CURRENT
Q_IMCS03 7%s string COMICS IMAGING CHIP CSO03 CURRENT
Q_DETST Y%s string Detector Readout Status

Q_S1CHIP s string COMICS SPEC-POSITION-1 CHIP ID
Q_S2CHIP %s string COMICS SPEC-POSITION-2 CHIP ID
Q_S3CHIP s string COMICS SPEC-POSITION-3 CHIP ID
Q_S4CHIP s string COMICS SPEC-POSITION-4 CHIP ID
Q_S5CHIP 7%s string COMICS SPEC-POSITION-5 CHIP ID

Q_SPVSC %s string COMICS SPECTROSCOPY CHIP VSSCLK VOLTAGE
Q_SPVSS s string COMICS SPECTROSCOPY CHIP VSS VOLTAGE
Q_SPBSO  %s string COMICS SPECTROSCOPY CHIP BIASO VOLTAGE
Q_SPBS1 s string COMICS SPECTROSCOPY CHIP BIAS1 VOLTAGE
Q_SPBS2 s string COMICS SPECTROSCOPY CHIP BIAS2 VOLTAGE
Q_SPBS3 s string COMICS SPECTROSCOPY CHIP BIAS3 VOLTAGE
Q_SPBS4 s string COMICS SPECTROSCOPY CHIP BIAS4 VOLTAGE
Q_SPBS5 s string COMICS SPECTROSCOPY CHIP BIAS5 VOLTAGE
Q_SPBS6 s string COMICS SPECTROSCOPY CHIP BIAS6 VOLTAGE
Q_SPBS7 s string COMICS SPECTROSCOPY CHIP BIAS7 VOLTAGE
Q_SPBS8 s string COMICS SPECTROSCOPY CHIP BIAS8 VOLTAGE
Q_SPBS9 s string COMICS SPECTROSCOPY CHIP BIAS9 VOLTAGE
Q_SPCS00 %s string COMICS SPECTROSCOPY CHIP CSOO CURRENT
Q_SPCS02 s string COMICS SPECTROSCOPY CHIP CS02 CURRENT
Q_SPCS03 s string COMICS SPECTROSCOPY CHIP CS03 CURRENT
Q_SPCS10 %s string COMICS SPECTROSCOPY CHIP CS10 CURRENT
Q_SPCS12 %s string COMICS SPECTROSCOPY CHIP CS12 CURRENT
Q_SPCS13 s string COMICS SPECTROSCOPY CHIP CS13 CURRENT
Q_SPCS20 %s string COMICS SPECTROSCOPY CHIP CS20 CURRENT
Q_SPCS22 s string COMICS SPECTROSCOPY CHIP CS22 CURRENT
Q_SPCS23 s string COMICS SPECTROSCOPY CHIP CS23 CURRENT
Q_SPCS30 s string COMICS SPECTROSCOPY CHIP CS30 CURRENT
Q_SPCS32 s string COMICS SPECTROSCOPY CHIP CS32 CURRENT
Q_SPCS33 s string COMICS SPECTROSCOPY CHIP CS33 CURRENT
Q_SPCS40 %s string COMICS SPECTROSCOPY CHIP CS40 CURRENT
Q_SPCS42 s string COMICS SPECTROSCOPY CHIP CS42 CURRENT
Q_SPCS43 s string COMICS SPECTROSCOPY CHIP CS43 CURRENT
Q_RRSTRT %d integer Reset Row Start Width (ND)

Q_CHWB  %d integer Wipe Exporsure Number in a Chop-beam
Q_CHEB  7%d integer Exporsure Number in a Chop-beam

Q_CHCN  %d integer Chopping Number in this file

Q_CHAM 7d integer Add Mode O:RAW 1:ADD 2:ECO

Q_CTYPE 7%1d integer Clock Type 0-9

Q_YSTRT 7%d integer Readout Region Y start

Q_1EXP  %.3f double sec Integration time per exp. (sec) = EXPTIME
Q_1FRAME %.3f  double sec Integration time per frame(co-added) (sec)
Q_CHTHRW %.2f double Chopping Throw

Q_CHDEG  %.2f double Chopping Degree

Q_GETVER %s string FITS header VERSION

Q_CLKVER %30s string Clock version

Q_CLKFL %30s string Clock macro file name

Q_CLKMCC %30s string Comment on clock pattern macro

Q_CLKNM  %30s string Clock pattern name

Q_CLKCLC %30s  string Comment on each clock pattern
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[COMICS Dictionary 3/3]

Header Value

Key Word Format Type Unit Comment

Q_PIXTIM %6.2f double microsec Clock duration for a pixel
Q_FRRATE %8.4f double Hz Detector Framerate

Q_READTM %12.8f double sec Time for reading out 1 exp
Q_NDRATE %3d integer 1/243 N.D. rate of the detector

Q_NDEFF %10.8f double efficiency of the integ by using N.D.
Q_CHOP %8s string Chopping on/off

Q_CPWTP %8s string Tip-tilt with chopping on/off
Q_CPBMST %16s string Chopping beam at the 1st exp.
Q_CPFREQ %8.4f double Hz Chopping Frequency

Q_CPTIME 7%10.6f double sec Chopping period per 1 beam

Q_CPEXP %d integer Number of exp of 1 chopping beam
Q_CPEXAD %d integer Number of coadded exp.

Q_CPFRAM Yd integer Number of frame of 1 chopping beam
Q_CPNUM 7%d integer Number of chopping in this file
Q_INT1BM %.6f double sec Integration time per 1 position
Q_CPTHRW %10.4f double arcsec Chopping throw

Q_CPPA  %8.4f double deg Chopping P.A.

Q_NDTIME %.2f double sec Nodding period

Q_NDOFRA %10.4f double arcsec Nodding offset R.A.
Q_NDOFDE %8.4f double arcsec  Nodding offset Dec

Q_NDBEM %12s  string Nodding Beam main/offset

Q_NDCOM  %30s string Comment about Nodding

Q_GRTMOT %d integer Pulse count of grating motor
Q_GRTPOS 7%d integer Grating Position in pulse

Q_GRTANG %10.6f double deg Grating Tilt Angle

Q_WVMIN1 %10.4f double nm Observed Wavelen on Spec Det-1 min
Q_WVMAX1 %10.4f double nm Observed Wavelen on Spec Det-1 max
Q_WVMIN2 %10.4f double nm Observed Wavelen on Spec Det-2 min
Q_WVMAX2 %10.4f double nm Observed Wavelen on Spec Det-2 max
Q_WVMIN3 %10.4f double nm Observed Wavelen on Spec Det-3 min
Q_WVMAX3 %10.4f double nm Observed Wavelen on Spec Det-3 max
Q_WVMIN4 %10.4f double nm Observed Wavelen on Spec Det-4 min
Q_WVMAX4 710.4f double nm Observed Wavelen on Spec Det-4 max
Q_WVMINS %10.4f double nm Observed Wavelen on Spec Det-5 min
Q_WVMAX5 %10.4f double nm Observed Wavelen on Spec Det-5 max

10.2.3 FOCASOUOOODOODO

(O : ASCII Table Extension 0 00)

Header Value
Key Word Format Type Unit Comment

+

+ +

F_TMP-A F6.

2 double K Temperature of MOS unit(K)
F_TMP-B F6.2 double K Temperature of lens unit (K)
F_TMP-C1 F6.2 double K Temperature of collimator beam unit-1 (K)
F_TMP-C2 F6.2 double K Temperature of collimator beam unit-2 (K)
F_TMP-C3 F6.2 double K Temperature of collimator beam unit-3 (K)
F_TMP-D F6.2 double K Temperature of Camera lens unit (K)
F_TMP-E1 F6.2 double K Temperature of VME-1 (K)
F_TMP-E2 F6.2 double K Temperature of VME-2 (K)
F_TMP-F1 F6.2 double K Temperature of driver-unit A-1 (K)
F_TMP-F2 F6.2 double K Temperature of driver-unit A-2 (K)
F_TMP-G1 F6.2 double K Temperature of driver-unit B-1 (X)
F_TMP-G2 F6.2 double K Temperature of driver-unit B-2 (K)
F_TMP-H1 F6.2 double K Temperature of driver-unit C-1 (K)
F_TMP-H2 F6.2 double K Temperature of driver-unit C-2 (K)
F_TMP-I1 F6.2 double K Temperature of driver-unit D-1 (K)
F_TMP-I2 F6.2 double K Temperature of driver-unit D-2 (K)
F_TMP-J1 F6.2 double K Temperature of driver-unit E-1 (X)
F_TMP-J2 F6.2 double K Temperature of driver-unit E-2 (K)
F_DEWERX SP,F8.2 double um X-position of dewer stage (micron meter)
F_DEWERY SP,F8.2 double um Y-position of dewer stage (micron meter)
F_DEWERZ SP,F8.2 double um Z-position of dewer stage (micron meter)

F_HOLANG F3.1 double degree angle of mask holder (degree)

F_MSK-ID A9 string ID of mask (for all mode)

F_CAD-ID A9 string ID of CAD data for mask cutting

F_CADREF A50 string ID/name of image/catalog data for mask design
F_DISPER F5.3 double nm/pixel dispersion of grism (nm / pixel)

F_SLT-NO I3 integer total # of slit on mask

F_POSANG F6.2 double degree PA of cross-dispersion axis (degree)

F_FCSMOD %s string Observation Mode

F_WIPE s string CCD Wipe Rate

F_READ %s string CCD Readout Rate
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10.2.4 HDSOOOOOODO

(O : ASCII Table Extension O 0)

Header Value

KeyWord Format Type Unit Comment

H_INPOWR f6.2 double Volt Input power for the flat lamp

H_IMSLCR a8 string Image slicer (ON, OFF)

H_ISTYPE al0 string Type of the image slicer

H_S-MSK1 £6.3 double mm Upper mask position from the center

H_S-MSK2 f6.3 double mm Lower mask position from the center

H_S-INCL £7.2  double Slit inclination angle at the horizontal plane

H_D-UNIT i1l integer ID number of the detector unit

H_D-O0THR al0 string Use of the other CCD in this mosaic

H_SHUTTR al0 string Entrance shutter (OPEN, CLOSE)

H_HARTMN al0 string Hartmann shutter (U-OPEN,L-OPEN,ALL-OPEN,ALL-CLOSE)

H_COLLIM al0 string Collimator (BLUE, RED)

H_CLPSTN £6.2 double mm Collimator position (mm)

H_CLFOCL £10.5 double mm Collimator focal length (mm)

H_CLOFFA £10.5 double degree Collimator offset angle (degree)

H_ECHELL al0 string Echelle (BLUE, RED, NIR)

H_ECONST £7.3  double grooves/mm Ruling pitch (grooves/mm)

H_EBLAZE £7.3 double degree Blaze Angle (degree)

H_EEPSRN 7.3  double degree Offset Angle of the Incident Beam (degree)

H_EGAMMA £7.3 double degree Echelle Gamma Angle (constant)

H_EROTAN £10.5 double degree Echelle Rotation Angle (degree)

H_CROSSD ail0 srting Cross Disperser (BLUE, RED, MIRROR, NIR)

H_CCONST £7.3 double grooves/mm Ruling pitch (grooves/mm)

H_CBLAZE £7.3 double degree Blaze Angle (degree)

H_CEPSRN £7.3 double degree Offset Angle at Blaze Wavelength (degree)

H_CGAMMA £7.3 double degree Cross Disperser Gamma Angle (constant)

H_CTABAN £10.5 double degree Rotation angle of the turn table (degree)

H_CROTAN £10.5 double degree Cross Disperser Rotation Angle (degree)

H_CMRFL f£10.5 double mm Camera focal length (mm)

H_FOCUS £10.5 double mm Focusing unit position (mm)

H_PITCH £9.5 double degree Focusing unit pitching angle (degree)

H_YAWING £9.5 double degree Focusing unit yawing angle (degree)

H_F-DRV1 £9.5 double mm Focusing driverl position (mm)

H_F-DRV2 £f9.5 double mm Focusing driver2 position (mm)

H_F-DRV3 £9.5 double mm Focusing driver3 position (mm)

H_DETROT £9.5 double degree Rotation angle of the detector unit (degree)

H_ET1AVE £6.2 double K Average (Kelvin)

H_ETIMIN £6.2 double K Minimum (Kelvin)

H_ETIMAX £6.2 double K Maximum (Kelvin)

H_ET1DEV £f6.2 double K Standard deviation (Kelvin)

H_AO-TYP a20 string Type of correction (Tip-Tilt )

H_AO-ORD i3 integer Maximum order included

H_AO-0BJ a20 string star used for wavefront correction

H_AO-RA a20 string RA of star used for wavefront correction

H_AO-DEC a20 string Dec of star used for wavefront correction

H_ZAXIS1 a20 string Axisl of zeroth order light monitor of Echelle
(Along slit/Cross slit/None)

H_ZAXIS2 a20 string Axis2 of zeroth order light monitor of Echelle
(Along slit/Cross slit/None)

H_ZA1POS £7.2  double pixel peak position in axisl

H_ZA2P0OS £7.2 double pixel peak position in axis2

H_ZWID1 £7.2 double pixel Width in axisl of the stellar image (pixel)

H_ZWID2 £7.2 double pixel Width in axis2 of the stellar image (pixel)

H_ZDELT £6.4 double mm Pixel size (mm)

H_ZSCALE £8.5 double mm/pixel Physical length on the slit plane projected into one pixel

H_ZTMP £5.1 double K Detector temperature (Kelvin)

H_SUPER al0 string Super Resolution Mode (P0S1, P0S2, NONE)

H_AG-0BJ a20 string Guide object name

H_AG-ORA a20 string RA of the guide object

H_AG-0DE a20 string Dec of the guide object

H_AG-RA a20 string RA of the tracked pos. on the slit guide pos.

H_AG-DEC a20 string Dec of the tracked pos. on the slit guide pos.

H_AG-EQN £f6.1 double Equinox of H_AG-RA and H_AG_DEC

H_I2CELL a8 string I2 Cell Mode (USE/NOUSE)

H_LM a8 string (USE/NOUSE)

H_I2TEMP f£5.1 double

H_LMINTG f£5.1 double

H_I2P0OS a8 string

H_LMPOS a8 string

H_ETMP1 £5.1 double K Nasmyth Temperature 1 (Kelvin)

H_ETMP2 £5.1 double K Nasmyth Temperature 2 (Kelvin)

H_GAIN1 £6.3 double Readout gain of left (smaller X) side of CCD

H_GAIN2 £6.3  double Readout gain of right (larger X) side of CCD

H_OSMIN1 i4 integer Start of overscan region for AXIS1

H_OSMAX1 i4 integer End of overscan region for AXIS1

H_OSMIN2 i4 integer Start of overscan region for AXIS2

H_OSMAX2 i4 integer End of overscan region for AXIS2
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10.2.5 CISCO/OHSCOOOOOOO

Header Value

Key Word Format Type Unit Comment

0_MSK %30s  string MASK name of OH Suppression
0_SLT %30s string OHS slit

0_SLTLEN %7.3f double arcsec OHS slit length (arcsec)
0_SLTWID %7.3f double arcsec O0HS slit width (arcsec)
0_FOCVAL %7.3f double 0HS FOCUS Value

10.2.6 SuprimeCam OO0 00000

Header Value

+

Key Word Format Type Unit Comment

S_UFNAME A40 CHARACTER User assigned file name

S_FRMPOS A4 CHARACTER Frame position (IIJJ)

S_BCTAVE F9.3 REAL ADU Average count outside effective data
S_BCTSD F9.3 REAL ADU S.D. of the count outside the eff. data
S_AG-0BJ A40  CHARACTER Name of the guide-star

S_AG-RA A12  CHARACTER R.A. of the guide-star

S_AG-DEC A12 CHARACTER Dec. of the guide-star

S_AG-EQN F6.1 REAL y Equinox of the guide-star position

S_AG-X F7.2 REAL mm Position of the guiding probe (X)

S_AG-Y F7.2 REAL mm Position of the guiding probe (Y)

S_AG-R F7.2 REAL mm Position of the guiding probe (R)

S_AG-TH F7.2 REAL degree Position of the guiding probe (theta)
S_ETMED F6.2 REAL K Averaged temp. in Camera enclosure (Kelvin)
S_ETMAX F6.2 REAL K Maximum temp. in Camera enclosure (Kelvin)
S_ETMIN F6.2 REAL K Minimum temp. in Camera enclosure (Kelvin)
S_XFLIP BOOLEAN CCD readout is x-flipped when create image
S_YFLIP BOOLEAN CCD readout is y-flipped when create image
S_M20FF1 F6.3 REAL mm Stewart Platform x-offset

S_M20FF2 F6.3 REAL mm Stewart Platform y-offset

S_M20FF3 F6.3 REAL mm Stewart Platform z-offset

S_DELTAZ F6.3 REAL mm delta z for FocusTest

S_DELTAD F6.2 REAL arcsec delta Dec for FocusTest

S_SENT BOOLEAN Already send to OBC

10.2.7 MIRTOSOUOUOOUOOO

[MIRTOS Dictionary 1/2]

Header Value

Key Word Format Type Unit  Comment

M_WINDOW %-8s MIRTOS dewar entrance window

M_M1MOT1 %6d Beam Stearing Mirror Direction (count)
M_M1MOT2 %6d Beam Stearing Mirror Direction (count)
M_M2MOT1 %6d Beam Splitter Direction (count)
M_M2MOT2 %6d Beam Splitter Direction (count)

M_BEAM %d Number of Beam Description M_BEAMn

M_BEAM1 %-8.68s
M_BEAM2 %-8.68s
M_BEAM3 %-8.68s
M_BEAM4  %-8.68s

M_CHID %-8.16s ID of camera channel of MIRTOS

M_0BSID %-8.16s ID of set of chop/nod observation

M_TWID %-8.16s ID of two-wavelength simultaneous file
M_FLATID %-8.16s ID of the most recent flat field file
M_DARKID 7-8.16s ID of the most recent dark exposure file
M_DETO1  %8.5f Rel X pos of NIR from MIR on sky (pixel)
M_DET02  %8.5f Rel Y pos of NIR from MIR on sky (pixel)
M_CHOPTM %8.2f Chopping period (sec)

M_CHOPTH %8.2f Chopping throw (arcsec)

M_CHOPPA %8.2f Chopping P.A. origin:source/pointing (deg)
M_NODTM  %8.1f Nodding period (sec)

M_NODTH %8.2f Nodding throw (arcsec)

M_NODPA  %8.2f Nodding P.A. origin:source/pointing (deg)
M_RFX1PP %d Corner 1 X for Chop+ Nod+

M_RFY1PP Jd Corner 1 Y for Chop+ Nod+

M_RFX2PP Jd Corner 2 X for Chop+ Nod+

M_RFY2PP %d Corner 2 Y for Chop+ Nod+

M_RFX1MP %d Corner 1 X for Chop- Nod+

M_RFY1MP %d Corner 1 Y for Chop- Nod+
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Header Value
Key Word Format Type Unit  Comment

+ + Fom—m o
M_RFX2MP %d Corner 2 X for Chop- Nod+
M_RFY2MP %d Corner 2 Y for Chop- Nod+
M_RFX1PM %d Corner 1 X for Chop+ Nod-
M_RFY1PM %d Corner 1 Y for Chop+ Nod-
M_RFX2PM %d Corner 2 X for Chop+ Nod-
M_RFY2PM %d Corner 2 Y for Chop+ Nod-
M_RFX1MM %d Corner 1 X for Chop- Nod-
M_RFYIMM Y%d Corner 1 Y for Chop- Nod-
M_RFX2MM %d Corner 2 X for Chop- Nod-
M_RFY2MM %d Corner 2 Y for Chop- Nod-
M_O-TMP  %4.1f Optics Temp(X) %hd
M_C-TMP1 Y%4.1f CCC 1st stage(K) %ihd
M_C-TMP2 %4.1f CCC 2nd stage(K) Hood
M_A-TMP1 %4.1f Ambient #1(X) hhd
M_A-TMP2 %4.1f Ambient #2(K) hhd
M_A-TMP3 %4.1f Ambient #3(K) %ood
M_W-TMP  %4.1f CCC Coolant Out (K) %%d
M_W-CUR  %4.1f CCC Coolant (1/min) %%d
M_CLKFL  %-8s Clock file name
M_CLKMR  7%-8s Clock pattern macro name %%d
M_CLKMC %-8s Comment on clock pattern macro
M_PIXTIM %9.4G Clock duration for a pixel (sec)
M_FRTIME %9.4f Time to sweep one frame (sec)
M_CBANK %-8s Running clock bank when data was taken
M_CEFCT  Jc Clock activity when data taken (T:Conv F:Idle)
M_A-GAIN %d Wallace Instruments pre-amp gain
M_A-BWTH %d Wallace Instruments pre-amp BW(KHz)
M_JPORT  %2d Jump port value when data got at %%d
M_REFSUB Y%c Subtraction of reference column T:done
M_ARRANG %-8.10s Data sequence FITS/Raw-hardware version
M_BANK %-8s Bank name where the data was stored
M_BBPOS %he Black Body Position T:In F:0ut
M_BBTMP  %4.1f Temperature of Black Body (K) %%d
10.2.8 IRCSOOOOOOO

[IRCS Dictionary 1/3]

Header Value

Key Word Comment Format
I_ARCH ARCHIVED? 0:No 1:Yes %1d
I_HDRVER IRCS HEADER VERSION YA
I_FNAME FILE NAME hs
I_TC-SEQ Telescope controlling sequence %40s
I_NSQ Number of the frame in the sequence %34
I_NSQMAX Maximum number of the sequence %3d
I_MCWINM Camera Wheel 1 element name %s
I_MCW1PK Camera Wheel 1 puka %d
I_CW1HV Camera Wheel 1 Hall Value %5d
I_CWiMP Camera Wheel 1 motor position %5d
I_MCW2NM Camera Wheel 2 element name %s
I_CW2PK  Camera Wheel 2 puka %1d
I_CW2HV  Camera Wheel 2 Hall Value %5d
I_CW2MP Camera Wheel 2 motor position %5d
I_MCW3NM Camera Wheel 3 element name hs
I_CW3PK  Camera Wheel 3 puka %1d
I_CW3HV  Camera Wheel 3 Hall Value %5d
I_CW3MP Camera Wheel 3 motor position %5d
I_MFOCMC Focus Stage microns %d
I_MFOCHV Focus Stage hall value %d
I_MFOCMP Focus Stage motor position %d
I_MDFMST Dual Flipmirror State %hs
I_MFM1ST Flipmirror 1 State IN/OUT %s
I_MFM1HV Flipmirror 1 Hall Value %d
I_MFMIMP FlipMirror 1 motor position %d
I_MFM2ST Flipmirror 2 state IN/OUT hs
I_MFM2HV Flipmirror 2 Hall Value %d
I_MFM2MP FlipMirror 1 motor position %d
I_SLWNM SlitWheel element name %s
I_SLWPK  Slitwheel puka %d
I_SLWHV  Slitwheel Hall Value %d
I_SLWMP  SlitWheel motor position %d
I_SPWNM  Spectrograph Wheel element name %s
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[IRCS Dictionary 2/3|

Header Value

Key Word Comment Format
I_SPWPK  Spectrograph Filter Wheel Puka %d
I_SPWHV  Spectrograph Filter Wheel Hall Value %d
I_SPWMP  Spectrograph Filter Wheel Motor Position %d
I_SLWCNT Number of detector Slow Counts %d
I_MECHAS Echelle Arcsec %d
I_MECHHV Echelle Hall value %d
I_MECHMP Echelle Motor Position %d
I_MXDSAS Cross Disperser Arcsec %d
I_MXDSHV Cross Disperser Hall value %d
I_MXDSMP Cross Disperser motor position %d
I_CKMODE Detector clock mode %S
I_GRNS Detector global reset pulsewidth (ns) %d
I_BGRFL  Backgroud Resets flag T:Yes F:No boolean
I_BGRRT Detector backgroud resets rate (ms) %d
I_BGRDL  Detector backgroud reset delay (ms) %d
I_BGRPW  Backgroud Resets pulsewidth (nanoseconds) %d
I_VGGCL  Detector VGGCL volts %.2f
I_VDET Detector VDET (volts) %.2f
I_vVDDUC Detector VDDUC (volts) %.2f
I_VBIAS Detector Bias= I_VDET - I_VDDUC (volts) %.2f
I_PGAIN Gain of Redline Preamp Boards %.3f
I_NSUBAR Number of Sub Arrays %d
I_SARI1CX Subarray 1 center x pixel coord %3d
I_SARICY Subarray 1 center y pixel coord %3d
I_SARIWD Subarray 1 width %4d
I_SARIHT Subarray 1 height %4d
I_NDRASZ Nod R.A. size (arc seconds) %10.8f
I_NDDCSZ Nod DEC size (arc seconds) %10.8f
I_DTHSZ Dither step size (arc seconds) %10.8f
I_DTHPAT Dither pattern shape %s
I_DTHNUM N positions in dither %d
I_DTHPOS Dither position number %d
I_ROTAO Array Rotation A0 M1 IN %13.8f
I_ROTNAO Array Rotation A0 M1 OUT %13.8f

I_ABOFFX Absolute offset from the center of the pattern (RA) %8.2f
I_ABOFFY Absolute offset from the center of the pattern (Dec)  78.2f
I_RLOFFX Relative offset from the last frame of the pattern (RA)%8.2f
I_RLOFFY Relative offset from the last frame of the pattern(Dec)8.2f

I_AG-0BJ Name of the guide-star %40s
I_AG-RA R.A. of the guide-star %12s
I_AG-DEC Dec. of the guide-star %12s
I_AG-EQN Equinox of the guide-star position %6.1f
I_AG-X Position of the guiding probe (X) %6.2f
I_AG-Y Position of the guiding probe (Y) %6.2f
I_AG-R Position of the guiding probe (R) %6.2f
I_AG-TH Position of the guiding probe (theta) %6.2f
I_TT-0BJ Name of the tip-tilt guide-star %40s
I_TT-RA R.A. of the tip-tilt guide-star %12s
I_TT-DEC Dec. of the tip-tilt guide-star %12s
I_TT-EQN Equinox of the tip-tilt guide-star position %6.1f
I_TT-X Position of the guiding probe (X) %6.2f
I_TT-Y Position of the guiding probe (Y) %6.2f
I_TT-R Position of the guiding probe (R) %6.2f
I_TT-TH Position of the guiding probe (theta) %6 .2f
I_AOMODE AO mode %3s
I_AO-WFS Wavefront sensor used for AO %10s
I_AD-GS Name of the A0 guide star %40s
I_A0-GSM Magnitude of the AQ guide star %3.1f
I_AO-GSB Band for the magnitude of the A0 guide star %3s
I_AD-EQN Equinox of the guide-star position %6.1f
I_A0-X Position of the guiding probe (X) %6 . 2f
I_AO-Y Position of the guiding probe (Y) %6.2f
I_AO-R Position of the guiding probe (R) %6.2f
I_AO-TH Position of the guiding probe (theta) %6.2f
I_UFNAME User assigned file name %40s
I_M-HAT  Status of mechanisms (hatch) HOME/OPEN/CLOSE %5s
I_M-SW Status of mechanisms (slit wheel) %10s
I_M-FM1  Status of mechanisms (flip mirror 1) HOME/22mas/60mas  %5s
I_M-FM2  Status of mechanisms (flip mirror 2) HOME/22mas/60mas %5s
I_M-CFW1 Status of mechanisms (camera filter wheel 1) %10s
I_M-CFW2 Status of mechanisms (camera filter wheel 2) %10s
I_M-CFW3 Status of mechanisms (camera filter wheel 2) %10s
I_M-FS Status of mechanisms (camera filter wheel 2) %20s
I_M-SFW  Status of mechanisms (spectrograph filter wheel) %30s
I_M-ECH Status of mechanisms (Echelle drive) %30s
I_M-XD Status of mechanisms (X-disperser drive) %30s
I_M-ECHE Hall sensor value of Echelle drive %10d
I_M-XDE Hall sensor value of X-disperser drive %10d
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Header Value

Key Word Comment Format
I_DMIN MIN DATA VALUE IN FILE %6d
I_DMAX MAX DATA VALUE IN FILE %6d
I_DMEAN MEAN DATA VALUE IN FILE %6 .2f
I_DIV Normalization value %3d
I_NSARRY Number of Sub Arrays %3d
I_ARIMIN x of Sub Arrays %ad
I_AR2MIN y of Sub Arrays %4d
I_ARIRNG wid of Sub Arrays %héd
I_AR2RNG hgt of Sub Arrays %éd
I_SUBAB  SubAB flag. O=off, 1=on %1d
I_CBMODE CB Mode is ARC_D %1d
I_SLCNT Number of Slow Counts %2d
I_GRCNT Global Reset Count. 1 cnt = 25 nsec %4d
I_BGRSTF Background Reset’s flag %2d
I_BGRSTT Background Reset’s msec %4d
I_BGRSTC Background Reset’s cnt %3d
I_GOSIM GO simulation flag. O=off, 1=on %1d

10.2.9 AO(Adaptive Optics) D 000000
Header Value

Key Word Format Type Comment

A_STATE s string AO state ALIVE,OFF

A_APDAV  %6.1f double APD average counts

A_LOOP %s string Loop state OFF,READ,DM,TT,ALL
A_DMGAIN %8.5f double DM gain

A_TTGAIN ¥8.5f double TT gain

A_DMCMTX %s string DM control matrix

A_TTCMTX Y%s string TT control matrix

A_VMVOLT %4.1f double VM voltage(optical gain)
A_VMFREQ %6.1f double VM frequency

A_M1POS s string AO pick-up mirror position IN,OUT,UNDEF
A_M1STAT Y%s string AO pick-up mirror state INIT,SIM,UNDEF
A_M1PULS %d integer AO pick-up mirror pulses

A_ISTAT %s string VM Iris state INIT,SIM,UNDEF
A_TIPULS  %bd integer VM Iris pulses

A_RSTAT %hs string GSAU radius state INIT,SIM,UNDEF
A_TSTAT %s string GSAU theta state INIT,SIM,UNDEF
A_FSTAT %s string GSAU focus state INIT,SIM,UNDEF
A_CSTAT %hs string GSAU con-length state INIT,SIM,UNDEF
A_RPULS %éd integer GSAU radius pulses

A_TPULS  %5d integer GSAU theta pulses

A_FPULS %d integer GSAU focus pulses

A_CPULS %5d integer GSAU con-length pulses

A_IDXOFF %f double Ins. detector X pixel offset
A_IDYOFF %f double Ins. detector Y pixel offset
A_IDXO YA double Ins. detector X zero point
A_IDYO A double Ins. detector Y zero point
A_GS_RA s string AO guide star RA

A_GS_DEC %s string AO guide star DEC

A_GS_MAG Uf double AO0 guide star magnitude

10.3 OO0 (1998/09/09)

gbooogoo
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Abbreviation | meaning [ Category
END END Action

MID MIDdle Action

STR STaRt Action

HUM HUMidity Environment
PRS PReSsure Environment
TMP TeMPerature Environment
WND WiND Environment
BIN BINning Image

PRD Partly ReaD out Image

AO Adaptive Optics Instrument
APT APerTure Instrument
DET DETector Instrument
FLT FiLTer Instrument
PIX PIXel Instrument
PX PiXel Instrument
RET RETarder Instrument
SLT SLiT Instrument
ANG ANGle Statistics/Unit
AVE AVErage Statistics/Unit
CEN CENter Statistics/Unit
DIR DIRection Statistics/Unit
DISP DISPersion Statistics/Unit
FCT FaCTor Statistics/Unit
LEN LENgth Statistics/Unit
MAX MAXimum Statistics/Unit
MED MEDjian Statistics/Unit
MIN MINimum Statistics/Unit
MOD MODe Statistics/Unit
PA Position Angle Statistics/Unit
RES RESolution Statistics/Unit
RNG RaNGe Statistics/Unit
SD Standard Deviation Statistics/Unit
SPC SPaCial/SPaCe Statistics/Unit
SPD SPeeD Statistics/Unit
SZ SiZe Statistics/Unit
TYP TYPe Statistics/Unit
VAL VALue Statistics/Unit
WAV WAVelength Statistics/Unit
WID WIDth Statistics/Unit
ADC Atmospheric Dispersion Corrector | Telescope

AE Absolute Encoder Telescope

AG AutoGuider Telescope
AIRM AIR Mass Telescope

A7Z AZimuth Telescope
CAL CAlLibration source Telescope

CS CaSsegrain focus Telescope
DEC DEClination Telescope
DOM DOMe / enclosure Telescope

EL ELevation Telescope
ELBX ELectric terminal BoX Telescope
FOC telescope FOCus Telescope

FV Field Viewer Telescope

1E Incremental Encoder Telescope
IMR IMage Rotator Telescope

INR INstrumental Rotator Telescope

M2 2-ndary Mirror Telescope

M3 Tertiary Mirror Telescope

NS NaSmyth focus Telescope

PF Primary Focus Telescope

PM Primary Mirror Telescope
PMA Primary Mirror Actuator Telescope
POS POSition Telescope
PRB PRoBe Telescope

RA Right Ascension Telescope
SECZ SECant of Zenith distance Telescope
TEL TELescope Telescope

TIP TiP/Tilt Telescope

ZD Zenith Distance Telescope
HST Hawaii Standard Time Time

JD Julian Date Time

LST Local Sidereal Time Time

MJD Modified Julian Date Time

uT Universal Time Time

0 19: 00




104. FITSOOOOOOO

104 FITSOOOOOODO

Oooooooo FIrsoboogobo NoOSTOHODODODOOOoDOoOuooooDooooo
00000000000000oooooOoO (234000)0

10.4.1 CIAO(2003/12/31)

e CIAO O Imaging mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BITS TWOS COMPLEMENT INTEGERS
NAXIS = 2 / NUMBER OF AXIS

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS
NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
EXTEND = F / Existence of extension or not

BLANK = 32768 / Value used for NULL pixels

BSCALE = 1.00 / Real = fits-value*BSCALE+BZERO
BUNIT = ’ADU ’ / Unit of original pixel values

BZERO = 0.00 / Real = fits-value*BSCALE+BZERO
COMMENT

COMMENT

COMMENT ***** Telescope, Instrument and FITS header version

COMMENT

OBSERVAT= ’NAOJ ’ / Observatory name

TELESCOP= ’SUBARU / The name of telescope data obtained
INSTRUME= ’CIAO ’ / The name of instrument

0BS-ALOC= ’0Observation’ / Allocation mode for Instrument
INS-VER = CIA0-HO1S02 / version of the instrument / control-soft
COMMENT

COMMENT

COMMENT *x*** Observation ik x

COMMENT

OBSERVER= ’CIAQ ’ / Observer

PROP-ID = ’011227 / Proposal ID

DATE-0BS= ’2011-10-17’ / Observation start date (’yyyy-mm-dd’)
uT = ’03:58:55.642° / HH:MM:SS.S start UTC at exposure
HST = ’17:58:55.642’ / HH:MM:SS.S start HST at exposure
LST = 720:40:48.382° / HH:MM:SS.S start LST at exposure
MJD = 52950.16591746 / Modified Julian day

TIMESYS = ’UTC ’ / Time system used in this header
DATASET = ’DS0000 / ID of an observation dataset
FRAMEID = ’CIAA00091707’ / Image sequential number

EXP-ID = ’CIAE00091402’ / ID of the exposure this data was taken
0BS-MOD = ’IMAG_SINGLE’ / Observation mode

DATA-TYP= ’DARK ’ / Type / Characteristics of this data
0OBJECT = ’DARK ’ / target Description

RADECSYS= ’FK5 ’ / The equatorial coordinate system

RA = 220:40:41.637° / HH:MM:SS.SSS RA pointing

DEC = ’+19:48:49.03° / +/-DD:MM:SS.SS DEC pointing

EQUINOX = 2000.0 / Standard FK5 (years)

RA2000 = ’20:40:41.637° / HH:MM:SS.SSS RA (J2000) pointing
DEC2000 = ’+19:48:49.03° / +/-DD:MM:SS.SS DEC (J2000) pointing
EXP1TIME= 2.00 / Each exposure time (sec)

COADD = 5 / number of coadd

EXPTIME = 10.00 / Total exposure time (sec)

SEEING = 0.01 / seeing size (arcsec)

ATIRMASS = 1.00000 / Air Mass at start

ZD = 0.01 / Zenith distance at start

COMMENT : DARK

COMMENT

COMMENT *****x Telescope Status *¥***

COMMENT

AZIMUTH = 89.92588 / Azimuth of telescope pointing
M2-TYPE = °CS_IR ° / 2nd mirror type

M2-TIP = ’0OFF ’ / 2nd mirror tip-tilt on-off

INSROT = -0.000 / Angle of instrument rotator

INST-PA = 49.760 / Offset of instrument rotator
TELFOCUS= ’Cassegrain’ / Focus where a beam is reachable
FOC-POS = ’Cassegrain’ / Focus where the instrument is attached
FOC-VAL = 0.752 / Encoder value of the focus unit
COMMENT

COMMENT

COMMENT ***** Coordinate ¥

COMMENT

WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value
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CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT

COMMENT

310.
19.
0.
0.

’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’

R OOR

512
512
08782083
81363611
00000604
00000604

0.0
0.0
180.0

.00000000
.00000000
.00000000
.00000000

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel X
Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

A N N

COMMENT ***** Environment Condition *k*x*

COMMENT
DOM-HUM
OUT-HUM
DOM-TMP
0UT-TMP
DOM-WND
OUT-WND
DOM-PRS
OUT-PRS
WEATHER
C_VACUUM=
C_WATER1=
C_WATER2=
C_BNCTMP=
COMMENT

COMMENT

’Fare ’

4.2
4.1
277.25
277.65
1.50
7.40
622.10
622.10

999.99
-99.99
-99.99

57.86

COMMENT ***** Detector x*x*x

COMMENT

DETECTOR=
DET-TMP
DET-TSD
GAIN

C_VGGCL
C_VDET
C_VDDUC
C_VBIAS
C_SLWCNT=
C_NDR =
C_GRSTNS=
DET-SMPL=
BIN-FCT1=
BIN-FCT2=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
DET-RST =
DET-NSMP=
COMMENT

COMMENT

’Alladin2’

>ARC_D ’

29.00
0.00
7.4
-3.25
-3.45
-3.75
0.30
12

6

800

e

1024
1024
12

Dome humidity (%)

Outside humidity (%)

Dome temperature (C)
Outside temperature (C)
Dome wind speed (m/sec)
Outside wind speed (m/sec)
Dome pressure (hpa)
Outside pressure (hpa)
Weather condition

Vacuum inside dewar (torr)
Water flow rackl (1/min)
Water flow rack2 (1/min)
Optical bench tenperature (K)

N T

/ Name of the detector/CCD
/ Detector temperature

/ Standard deviation of detector temp. (K)
/ AD conversion factor

/ Vggel (v)

/ Vdet (v)

/ Vdduc (v)

/ Vdduc (v)

/ slow count

/ Non destructive readout
/ gloval reset count.

/ Sample method of detector

/ Binning factor of X axis

/ Binning factor of Y axis

/ Start x pos. of partialy read out

/ Start y pos. of partialy read out

/ x range of partialy read out

/ y range of partialy read out

/ Reset number before exposure

/ # of multiple sample in each exposure

COMMENT ***x** General Optical Configuration ¥k

COMMENT

C_SHUTTR=
C_SHTPOS=
C_CcoLX
C_COLY
FILTERO1=
C_FP0SO1=
FILTERO2=
C_FP0S02=
FILTERO3=
C_FP0S03=
C_CAMERA=
C_PIXSCL=
C_PXSCAL=
C_CAMPOS=
C_DETPOS=
COMMENT

COMMENT

’open ’

’block ’
’open ’
’none ’

’MRM ’

0
-21000
-192000
80000

0

21.7
22MAS

0
130000

/ Shutter OPEN/CLOSE

/ Shutter position (pulses)
/ Collimator lens x position (pix)
/ Collimator lens y position (pix)
/ Filter name/ID

/ Filter position (pulses)
/ Filter name/ID

/ Filter position (pulses)
/ Filter name/ID

/ Filter position (pulses)

/ Camera mode

/ Pixel scale (mas/pix)

/ Pixel scale (mas/pix)

/ Position of camera optics (pulses)
/ Detector stage position (mm)

COMMENT **x** Adaptive Optics **kkx

COMMENT

A_STATE =
A_APDAV =
A_LOOP =
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’0FF ’

UNDEF
241.1

/ AD state ALIVE,OFF
/ APD average counts
/ Loop state OFF,READ,DM,TT,ALL



A_DMGAIN=
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=

0.01000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

104. FITSOOOOOOO

DM gain
TT gain
DM control matrix
TT control matrix

A_VMVOLT=
A_VMFREQ=
A_M1POS = ’0UT
A_M1STAT= ’UNDEF
A_M1PULS
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF
A_IDYOFF
A_IDXO
A_IDYO
A_GS_RA
A_GS_DEC
A_GS_MAG=
COMMENT
COMMENT

’UNDEF

>UNDEF
’UNDEF
>UNDEF
>UNDEF

COMMENT #**** Coronagraph ki

COMMENT

C_OMASK = ’sapphire’

C_MSKDIM=
C_MSKPSX=
C_MSKPSY=
C_MSKPOS=
C_STOPID= ’8mm
C_STPANG=
COMMENT
COMMENT

20

1

7
1

0.1
60.0

0000

5618
2243

0
9782

N e N

/

UNDEF /
UNDEF /
UNDEF /

/

VM voltage(optical gain)
VM frequency

AD pick-up mirror position IN,OUT,UNDEF
AQO pick-up mirror state INIT,SIM,UNDEF

AQ pick-up mirror pulses

VM Iris state INIT,SIM,UNDEF

VM Iris pulses

GSAU radius state INIT,SIM,UNDEF
GSAU theta state INIT,SIM,UNDEF
GSAU focus state INIT,SIM,UNDEF

GSAU con-length state INIT,SIM,UNDEF

GSAU radius pulses

GSAU theta pulses

GSAU focus pulses

GSAU con-length pulses

Ins. detector X pixel offset
Ins. detector Y pixel offset
Ins. detector X zero point
Ins. detector Y zero point
AD guide star RA

AD guide star DEC

A0 guide star magnitude

Identifier of occulting mask
mask diameter (mm)

mask position in X (pix)
mask position in Y (pix)
position of mask (pulses)

/ Identifier of the stop
208.00 /

COMMENT ***** Spectroscopy *kkxx

COMMENT

SLIT =
SLT-LEN =
SLT-WID =

’none

DISPERSR= ’none
C_CRSDIS= ’none
WAVELEN =
WAV-MIN
WAV-MAX
SLTC-RA =
SLTC-DEC=
SLTCPIX1=
SLTCPIX2=
COMMENT

COMMENT

H

0.
0.
0.

0000
0000
0000

310.08782
19.81364

0.0
0.0

COMMENT ****x Polarimtry sk*x

COMMENT
RETPLAT1= ’QUT
C_RTPOS1=
C_RTAGL1=
C_RTOFS1=
RET-ANG1=
RETPLAT2= ’0UT
C_RTPOS2=
C_RTAGL2=
C_RTOFS2=
RET-ANG2=
RETPLAT3= ’0UT
C_RTPOS3=
C_RTAGL3=
C_RTOFS3=
RET-ANG3=
C_POSSLT= ’none
C_PSANG =
POLARIZ1= ’none
POL-AGL1=
COMMENT

H

)

H

o

o

[eNeoNoNel SOOO [eXeoNoNe)

S
[oNeoNoNel [eNeoXoNe) [eXeoXoNe)

R D D

0.0

COMMENT ****x FITS end ¥k

COMMENT
END

/
/
/
/
/
/
/
/
/
/
/
/
/

position angle of the stop (deg)

Identifier of the entrance slit used

Length of the slit used
Width of the slit used

Slit position angle

Disperser

Cross disperser

Wavelength at detector center

Shortest wavelength focused on detector
Longest wavelength focused on detector

RA of slit center (degree)

DEC of slit center (degree)
Pixel of slit center (AXIS1)
Pixel of slit center (AXIS2)

Identifier of the retarder platel
Reterderl position (mm)

Reterderl angle (deg)

Reterderl offset angle (deg)
Position angle of retarderl (deg)
Identifier of the retarder plate2
Reterder2 position (mm)

Reterder2 angle (deg)

Reterder2 offset angle (deg)
Position angle of retarder2 (deg)
Identifier of the retarder plate3
Reterder3 position (mm)

Reterder3 angle (deg)

Reterder3 offset angle (deg)
Position angle of retarder3 (deg)
Slit for polarimetry

Position angle of pol slit (deg)
Name of the polarizer

Position angle of polarizer (deg)
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e CIAO O Polarimetry mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
OBSERVER=
PROP-ID
DATASET
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP=
DISPAXIS=
WCS-ORIG=
CRPIX1 =
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT
COMMENT
COMMENT
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
INSTRUME=
OBJECT =
RADECSYS=
RA

DEC
EQUINOX
RA2000
DEC2000
TELFOCUS
FOC-POS
FOC-VAL
FILTERO1=
FILTERO2=
AIRMASS
ZD
ZD-STR
ZD-END
AZIMUTH
AUTOGUID:
M2-TYPE
M2-TIP
INSROT
COMMENT
COMMENT
COMMENT
DETECTOR=
DET-TMP =
GAIN =
BIN-FCT1=
BIN-FCT2=
DET-RST =
DET-SMPL=
DET-NSMP=
DET-VER =
DET-TSD =
PRD-MIN1=
PRD-MIN2=
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T
32
2

1024
1024
’Itoh ’
7099002
J# )
’CIAA00000249°
>CIAE00000434°
’Imaging °’
’0BJECT °
1
’SUBARU Toolkit’
512
512
283.69570000
5.00658333
0.00000000
0.00000000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
0.0
0.0
180.0
1.00000000
0.00000000
0.00000000
1.00000000

71999-12-06"
’18:29:04.817°
’18:29:04.817°
’18:29:07.726°
’08:29:04.817°
’13:07:34.101°
51518.77020055
JUTC )
’CIAQ ’
’ dummy ’
’FK5 ’
’18:54:46.968°
’+05:00:23.70°
2000.0
’18:54:46.968°
’+05:00:23.70°
’Cassegrain’
’Cassegrain’
-0.025
’open
’open ’
4.11500
76.14
76.14
76.14
89.61928
’0FF ’
J# )

-152.886

’Aladdin2’
0.00
1.26

800
’ARC_D ’

’bigdog99.12°

N N N N

N N

NSNS

DATA IS IN FITS FORMAT

32 BITS TWOS COMPLEMENT INTEGERS
NUMBER OF AXIS

PIXELS ON 1st MOST VARYING AXIS

PIXELS ON 2nd MOST VARYING AXIS
Observer

Proposal ID

ID of an observation dataset

Image sequential number

ID of the exposure this data was taken
Observation mode

Type / Characteristics of this data
Dispersion axis in frame

Origin of the WCS value

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel X
Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

Observation start
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle HST at exposure
HH:MM:SS.S middle LST at exposure
Modified Julian day

Time system used in this
The name of instrument
target Description

The equatorial coordinate system
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing

Standard FK5 (years)

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

Filter name/ID

Filter name/ID

averaged Air Mass

Zenith distance at typical time

Zenith distance at start

Zenith distance at end

Azimuth of telescope pointing

Auto guider on/off

2nd mirror type

2nd mirror tip-tilt on-off

Angle of instrument rotator

date (’yyyy-mm-dd’)
UTC at exposure
UTC at start

UTC at end

header

Name of the detector/CCD

Detector temperature

AD conversion factor

Binning factor of X axis

Binning factor of Y axis

Reset number before exposure

Sample method of detector

# of multiple sample in each exposure
Array control command script name
Standard deviation of detector temp. (K)
Start x pos. of partially read out
Start y pos. of partially read out



PRD-RNG1=
PRD-RNG2=
EXP1TIME
COADD
EXPTIME
COMMENT
COMMENT
COMMENT
SLIT
SLT-LEN
SLT-WID
SLT-PA
DISPERSR
WAVELEN
WAV-MIN
WAV-MAX
SLTC-RA
SLTC-DEC
SLTCPIX1=
SLTCPIX2=
COMMENT
COMMENT
COMMENT
RETPLAT1=
RETPLAT2=
RET-ANG1=
RET-ANG2=
POLARIZ1=
POL-ANG =
COMMENT
COMMENT
COMMENT
C_AO
C_AO-WFS
C_ADO-TIP=
C_AO-FRE=
COMMENT
COMMENT
COMMENT
C_OMASK =
C_LYOTST=
C_LYOANG=
C_CAMERA=
C_BNCTMP=
C_COLX =
c_coLy =
C_VACUUM=
C_SHUTTR=
C_DETPOS=
C_WATER1=
C_WATER2
INS-VER
DOM-HUM
0UT-HUM
DOM-TMP
0UT-TMP
DOM-WND
OUT-WND
DOM-PRS
OUT-PRS
SEEING
WEATHER
EXTEND
TELESCOP
OBSERVAT=
0BS-ALOC
BLANK
BUNIT
BZERO
END

1024
1024
1.0000

1.0000

’none ’
0.000
0.000
0.0
’none ’
0.0000
0.0000
0.0000
283.69570
5.00658
0.0
0.0

’none ’
’none ’
0.000
0.000
’none ’
0.00

’0ff ’
0.00000

’unknown °’
-99

’1.5 ’

’MTK8 ’
31

’PIM ’
296.68

-99.99
’unknown °’

-99.99
-99.99
’ver9908 ’
33.0
14.5
277.95
280.85
0.10
4.40
622.90
622.90
0.0000
’Clear ’

’SUBARU °
’NAOJ ’
’Observation ’
32768.00
’ADU ’
0.00

NN NN NN NN

NN

NN

N O

x range of partially read out
y range of partially read out
Each exposure time (sec)

# of coadd

Total exposure time (sec)

10.4.

Identifier of the entrance slit used
Length of the slit used

Width of the slit

used

Slit position angle

Disperser

Wavelength at detector center

Shortest wavelength focused on detector

Longest wavelength focused on detector

RA of slit center

(degree)

DEC of slit center (degree)
Pixel of slit center (AXIS1)
Pixel of slit center (AXIS2)

Identifier of the
Identifier of the
Position angle of

retarder platel
retarder plate2
retarderl

FIrsooooooo

Position angle of retarder2
Name of the polarizer
Position angle of polarizer

On or off of adaptive optics
Sigma of deformable mirror
AOD tip-tilt on/off

Frequency of AO loop (Hz)

Identifier of occulting mask
Identifier of Lyot stop

Lyot stop position angle (degree)
Camera mode

Optical bench temperature (K)
Collimator lens x position (um)
Collimator lens y position (um)
Vacuum inside dewar (torr)
Shutter above CIAO on/off
Detector stage position (um)
Water flow rackl (1/min)

Water flow rack2 (1/min)

Version of the instrument soft/hard
Dome humidity (%)

Outside humidity (%)

Dome temperature (C)

Outside temperature (C)

Dome wind speed (m/sec)

Outside wind speed (m/sec)

Dome pressure (hpa)

Outside pressure (hpa)

seeing size (arcsec)

Weather condition

Existence of extension or not
The name of telescope data obtained
Observatory name

Allocation mode for Instrument
Value used for NULL pixels

Unit of original pixel values
Real = fits-value*BSCALE+BZERO

e CIAO O SpectroPolarimetry mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
OBSERVER=

T
32
2
1024
1024
’Itoh ’

/
/
/
/
/
/

DATA IS IN FITS FORMAT

32 BITS TWOS COMPLEMENT INTEGERS
NUMBER OF AXIS

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS
Observer
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10.

PROP-ID
DATASET
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP=
DISPAXIS=
WCS-0RIG=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT
COMMENT
COMMENT
DATE-0BS=
UT
UT-STR
UT-END
HST
LST

MJD
TIMESYS
INSTRUME=
OBJECT =
RADECSYS=
RA

DEC
EQUINOX
RA2000
DEC2000
TELFOCUS
FOC-POS
FOC-VAL
FILTERO1=
FILTERO2=
AIRMASS
ZD
ZD-STR
ZD-END
AZIMUTH
AUTOGUID
M2-TYPE
M2-TIP
INSROT
COMMENT
COMMENT
COMMENT
DETECTOR=
DET-TMP =
GAIN =
BIN-FCT1=
BIN-FCT2=
DET-RST =
DET-SMPL=
DET-NSMP=
DET-VER =
DET-TSD =
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
EXP1TIME=
COADD
EXPTIME
COMMENT
COMMENT
COMMENT
SLIT
SLT-LEN
SLT-WID

150

7099002
)# )
’CIAA00000249°
’CIAE00000434°
’Imaging °’
’0BJECT °
1
’SUBARU Toolkit’
512
512
283.69570000
5.00658333
0.00000000
0.00000000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
0.0
0.0
180.0
.00000000
.00000000
.00000000
.00000000

OO

?1999-12-06"
’18:29:04.817°
’18:29:04.817°
’18:29:07.726°
’08:29:04.817°
’13:07:34.101°
51518.77020055
JUTC )
’CIAQ i
’ dummy ’
’FK5 ’
’18:54:46.968°
’+05:00:23.70°
2000.0
’18:54:46.968°
’+05:00:23.70°
’Cassegrain’
’Cassegrain’
-0.025
’open ’
’open
4.11500
76.14
76.14
76.14
89.61928
’0FF ’

-152.886

’Aladdin2’
0.00
1.26

800
’ARC_D ’

'bigdog99.12’
0.00

1024
1024
1.0000
1

1.0000

’none ’
0.000
0.000

e N S

N N N N N Y

A

ooooogrmsooooooon

Proposal ID

ID of an observation dataset

Image sequential number

ID of the exposure this data was taken
Observation mode

Type / Characteristics of this data
Dispersion axis in frame

Origin of the WCS value

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel X
Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

Observation start
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle HST at exposure
HH:MM:SS.S middle LST at exposure
Modified Julian day

Time system used in this
The name of instrument
target Description

The equatorial coordinate system
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing

Standard FK5 (years)

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

Filter name/ID

Filter name/ID

averaged Air Mass

Zenith distance at typical time

Zenith distance at start

Zenith distance at end

Azimuth of telescope pointing

Auto guider on/off

2nd mirror type

2nd mirror tip-tilt on-off

Angle of instrument rotator

date (’yyyy-mm-dd’)
UTC at exposure
UTC at start

UTC at end

header

Name of the detector/CCD

Detector temperature

AD conversion factor

Binning factor of X axis

Binning factor of Y axis

Reset number before exposure

Sample method of detector

# of multiple sample in each exposure
Array control command script name
Standard deviation of detector temp. (K)
Start x pos. of partially read out
Start y pos. of partially read out

x range of partially read out

y range of partially read out

Each exposure time (sec)

# of coadd

Total exposure time (sec)

Identifier of the entrance slit used
Length of the slit used
Width of the slit used



SLT-PA =
DISPERSR=
WAVELEN =
WAV-MIN
WAV-MAX
SLTC-RA =
SLTC-DEC=
SLTCPIX1=
SLTCPIX2=
COMMENT
COMMENT
COMMENT
RETPLAT1=
RETPLAT2=
RET-ANG1=
RET-ANG2=
POLARIZ1
POL-ANG
COMMENT
COMMENT
COMMENT
C_AO
C_AO-WFS
C_AO-TIP=
C_AO-FRE=
COMMENT
COMMENT
COMMENT
C_OMASK =
C_LYOTST=
C_LYOANG=
C_CAMERA=
C_BNCTMP=
C_COLX =
C_COLY =
C_VACUUM=
C_SHUTTR=
C_DETPOS=
C_WATER1=
C_WATER2
INS-VER
DOM-HUM
0UT-HUM
DOM-TMP
0UT-TMP
DOM-WND
OUT-WND
DOM-PRS
OUT-PRS
SEEING
WEATHER
EXTEND
TELESCOP:
OBSERVAT=
0BS-ALOC=
BLANK
BUNIT
BZERO
END

0.0
’none ’
0.0000
0.0000
0.0000
283.69570
5.00658
0.0
0.0
’none ’
’none ’
0.000
0.000
’none ’
0.00
’0ff ’
0.00000
’unknown ’
-99
’1.5 ’
’MTK8 ’
31
’PIM ’
296.68
0
0
-99.99
’unknown ’
0
-99.99
-99.99
’ver9908 ’
33.0
14.5
277.95
280.85
0.10
4.40
622.90
622.90
0.0000
’Clear ’
F
’SUBARU °’
’NAOJ ’
’Observation °’
32768.00
’ADU ’
0.00

NN

NN

N N e N

104. FITSOOOOOOO

Slit position angle

Disperser

Wavelength at detector center

Shortest wavelength focused on detector
Longest wavelength focused on detector

RA of slit center

(degree)

DEC of slit center (degree)
Pixel of slit center (AXIS1)
Pixel of slit center (AXIS2)

Identifier of the
Identifier of the
Position angle of
Position angle of

retarder platel
retarder plate2
retarderl
retarder2

Name of the polarizer
Position angle of polarizer

On or off of adaptive optics
Sigma of deformable mirror
A0 tip-tilt on/off

Frequency of AO loop (Hz)

Identifier of occulting mask
Identifier of Lyot stop

Lyot stop position angle (degree)
Camera mode

Optical bench temperature (K)
Collimator lens x position (um)
Collimator lens y position (um)
Vacuum inside dewar (torr)
Shutter above CIAO on/off
Detector stage position (um)
Water flow rackl (1/min)

Water flow rack2 (1/min)

Version of the instrument soft/hard
Dome humidity (%)

Outside humidity (%)

Dome temperature (C)

Outside temperature (C)

Dome wind speed (m/sec)

Outside wind speed (m/sec)

Dome pressure (hpa)

Outside pressure (hpa)

seeing size (arcsec)

Weather condition

Existence of extension or not
The name of telescope data obtained
Observatory name

Allocation mode for Instrument
Value used for NULL pixels

Unit of original pixel values
Real = fits-value*BSCALE+BZERO

e CIAO O Spectroscopy mode

1

1234567890123456789012345678901234567890123456789012345678901234567890123456789

4 5 6

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
OBSERVER:
PROP-ID
DATASET
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP:
DISPAXIS=
WCS-0RIG=
CRPIX1
CRPIX2
CRVAL1

2 3
T
32
2
1024
1024
’Itoh ’
7099002
)# )
?CIAA00000249°
’CIAE00000434°
’Imaging °’
’0BJECT °’
1
’SUBARU Toolkit’
512
512
283.69570000

N e Y N

DATA IS IN FITS FORMAT

32 BITS TWOS COMPLEMENT INTEGERS
NUMBER OF AXIS

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS
Observer

Proposal ID

ID of an observation dataset
Image sequential number

ID of the exposure this data was taken

Observation mode

Type / Characteristics of this data
Dispersion axis in frame

Origin of the WCS value

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel X
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10.

CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE
PC001001
PC001002
PC002001
PC002002
COMMENT
COMMENT
COMMENT
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
INSTRUME
0BJECT
RADECSYS
RA

DEC
EQUINOX
RA2000
DEC2000
TELFOCUS
FOC-POS
FOC-VAL
FILTERO1
FILTERO2
ATIRMASS
ZD
ZD-STR
ZD-END
AZIMUTH
AUTOGUID:
M2-TYPE
M2-TIP
INSROT
COMMENT
COMMENT
COMMENT

DETECTOR=

DET-TMP
GAIN
BIN-FCT1
BIN-FCT2
DET-RST
DET-SMPL
DET-NSMP:
DET-VER
DET-TSD
PRD-MIN1
PRD-MIN2
PRD-RNG1
PRD-RNG2
EXP1TIME
COADD
EXPTIME
COMMENT
COMMENT
COMMENT
SLIT
SLT-LEN
SLT-WID
SLT-PA
DISPERSR
WAVELEN
WAV-MIN
WAV-MAX
SLTC-RA
SLTC-DEC
SLTCPIX1
SLTCPIX2
COMMENT
COMMENT
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5.00658333
0.00000000
0.00000000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
0.0
0.0
180.0
1.00000000
0.00000000
0.00000000
1.00000000
71999-12-06"
’18:29:04.817°
’18:29:04.817°
’18:29:07.726°
’08:29:04.817°
’13:07:34.101°
51518.77020055
7UTC )
’CIAO ’
’ dummy ’
’FK5 ’
’18:54:46.968°
’+05:00:23.70°
2000.0
’18:54:46.968°
’+05:00:23.70°
’Cassegrain’
’Cassegrain’
-0.025
’open
’open ’
4.11500
76.14
76.14
76.14
89.61928
’0FF ’
J# )
J# )
-152.886
’Aladdin2’
0.00
1.26
1
1
800
’ARC_D ’
1
’bigdog99.12°
0.00
1
1
1024
1024
1.0000
1
1.0000
’none ’
0.000
0.000
0.0
’none ’
0.0000
0.0000
0.0000
283.69570
5.00658
0.0
0.0

N N

N N T N Y N
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Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

Observation start
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle HST at exposure
HH:MM:SS.S middle LST at exposure
Modified Julian day

Time system used in this
The name of instrument
target Description

The equatorial coordinate system
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing

Standard FK5 (years)

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

Filter name/ID

Filter name/ID

averaged Air Mass

Zenith distance at typical time

Zenith distance at start

Zenith distance at end

Azimuth of telescope pointing

Auto guider on/off

2nd mirror type

2nd mirror tip-tilt on-off

Angle of instrument rotator

date (’yyyy-mm-dd’)
UTC at exposure
UTC at start

UTC at end

header

Name of the detector/CCD

Detector temperature

AD conversion factor

Binning factor of X axis

Binning factor of Y axis

Reset number before exposure

Sample method of detector

# of multiple sample in each exposure
Array control command script name
Standard deviation of detector temp. (K)
Start x pos. of partially read out
Start y pos. of partially read out

x range of partially read out

y range of partially read out

Each exposure time (sec)

# of coadd

Total exposure time (sec)

Identifier of the entrance slit used
Length of the slit used

Width of the slit used

Slit position angle

Disperser

Wavelength at detector center

Shortest wavelength focused on detector
Longest wavelength focused on detector
RA of slit center (degree)

DEC of slit center (degree)

Pixel of slit center (AXIS1)

Pixel of slit center (AXIS2)



COMMENT
RETPLAT1
RETPLAT2
RET-ANG1
RET-ANG2
POLARIZ1
POL-ANG
COMMENT
COMMENT
COMMENT
C_AO
C_AO-WFS
C_AO-TIP
C_AO-FRE
COMMENT
COMMENT
COMMENT
C_OMASK
C_LYOTST
C_LYODANG
C_CAMERA:
C_BNCTMP
C_coLX
C_COLY
C_VACUUM
C_SHUTTR:
C_DETPOS
C_WATER1
C_WATER2
INS-VER
DOM-HUM
0UT-HUM
DOM-TMP
0UT-TMP
DOM-WND
OUT-WND
DOM-PRS
0UT-PRS
SEEING
WEATHER
EXTEND
TELESCOP:
OBSERVAT:
0BS-ALOC
BLANK
BUNIT
BZERO
END

’none ’
’none ’
0.000
0.000
’none ’
0.00
’0ff ’
0.00000
’unknown °’
-99
’1.5 ’
’MTK8 ’
31
’PIM ’
296.68
0
0
-99.99
’unknown °’
0
-99.99
-99.99
’ver9908 ’
33.0
14.5
277.95
280.85
0.10
4.40
622.90
622.90
0.0000
’Clear ’
F
’SUBARU
’NAOJ ’
’Observation ’
32768.00
’ADU ’
0.00

N

N T N

10.4.

Identifier of the retarder platel
Identifier of the retarder plate2
Position angle of retarderil
Position angle of retarder2

Name of the polarizer

Position angle of polarizer

On or off of adaptive optics
Sigma of deformable mirror
A0 tip-tilt on/off

Frequency of A0 loop (Hz)

Identifier of occulting mask
Identifier of Lyot stop

Lyot stop position angle (degree)
Camera mode

Optical bench temperature (K)
Collimator lens x position (um)
Collimator lens y position (um)
Vacuum inside dewar (torr)
Shutter above CIAO on/off
Detector stage position (um)
Water flow rackl (1/min)

Water flow rack2 (1/min)

Version of the instrument soft/hard
Dome humidity (%)

Outside humidity (%)

Dome temperature (C)

Outside temperature (C)

Dome wind speed (m/sec)

Outside wind speed (m/sec)

Dome pressure (hpa)

Outside pressure (hpa)

seeing size (arcsec§

Weather condition

Existence of extension or not
The name of telescope data obtained
Observatory name

Allocation mode for Instrument
Value used for NULL pixels

Unit of original pixel values
Real = fits-value*BSCALE+BZERO

10.4.2 COMICS(2003/12/31)

e COMICS O Imaging mode

FIrsooooooo

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
NAXIS3
NAXIS4
EXTEND
COMMENT
COMMENT
FRAMEID
EXP-ID
0BS-ALOC
COMMENT
OBSERVER:
PROP-ID
OBSERVAT:
TELESCOP:
INSTRUME
INS-VER
DETECTOR:
COMMENT
FOC-POS
TELFOCUS

T
32
4
320
100
102
1

F

/

/
/
/
/
/
/
/

Standard FITS format
# of bits per pixel
of axis in frame

# of pixels/row

# of pixels/row

# of pixels/row

# of pixels/row

ASCII Extension Table

) 4++++++++++++++++++ SUBARU COMMON’

H

’COMA00041887°
’COME00041887°
’Observation ’
)

/
/
/

’COMICS
‘011424 ’
’NAQJ

’Subaru
’COMICS
’2001-09-29

’Si:As IBC-104 SG
)

RN

’Cassegrain ’
’Cassegrain

---- About This DATA’

Data Serial Num of COMICS A-sequence
Exporsure ID

Allocation Mode

---- Observation ID’

>/ Observers

Proposal ID
/ Observatory
’ / Telescope name
/ Instrument
’ / Version of the instrument
/ Name of the detector/CCD
--—-- Telescope Settings’
Focus where the instrument is attached

/ Focus where a beam is reachable
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10. DO0OOO0OO0O FITS00OO0ooDOooon

FOC-LEN = 100000.111 / Focal length of the telescope (mm)
FOC-VAL = 0.786 / Encoder value of the focus unit (mm)
INSROT = 48.342 / Instrument Rotator angle (deg)

INST-PA = 0.000 / Instrument Rotator P.A. (deg)

AUTOGUID= ’OFF ’ / Auto Guider on/off

M2-TYPE = ’CS_IR ° / Type of the Secondary Mirror (Opt/IR)
M2-TIP = ’CHOPPING’ / 2nd Mirror tip-tilt on/off

M2-ANG1 = -0.960 / 2nd Mirror Angle-1

M2-ANG2 = 2.107 / 2nd Mirror Angle-2

M2-P0S1 = -3.386 / 2nd Mirror Position-1

M2-P0S2 = -1.542 / 2nd Mirror Position-2

COMMENT = ? Size, Coordinate etc..’

DETPXSZ1= 0.0500 / Detector pixel size in axisl (mm)
DETPXSZ2= 0.0500 / Detector pixel size in axis2 (mm)
CDELT1 = 0.00003611 / X Scale projected on detector (#/pix)
CDELT2 = 0.00003611 / Y scale projected on detector (#/pix)
CTYPE1 = ’RA---TAN / Pixel coordinate system

CTYPE2 = ’DEC--TAN ’ / Pixel coordinate system

CUNIT1 = ’degree ’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’degree ’ / Units used in both CRVAL2 and CDELT2
CRPIX1 = 185.0 / Reference pixel in X (pixel,IMG)

CRPIX2 = 46.0 / Reference pixel in Y (pixel,IMG)

CRVAL1 = 68.97903333 / Physical value of the reference pixel X
CRVAL2 = 16.50808333 / Physical value of the reference pixel Y
PROJP1 = 0.0 / Projection type of the first axis
PROJP2 = 0.0 / Projection type of the second axis
PC001001= 0.00000000 / Pixel Coordinate translation matrix
CD1_1 = 0.00000000 / Pixel Coordinate translation matrix
PC001002= 1.00000000 / Pixel Coordinate translation matrix
CD1_2 = -0.00003611 / Pixel Coordinate translation matrix
PC002001= 1.00000000 / Pixel Coordinate translation matrix
Ch2_1 = -0.00003611 / Pixel Coordinate translation matrix
PC002002= 0.00000000 / Pixel Coordinate translation matrix
CD2_2 = -0.00000000 / Pixel Coordinate translation matrix
BSCALE = 1.00000000 / Real=fits-value*BSCALE+BZERO

BZERO = 0.00000000 / Real=fits-value*BSCALE+BZERO

BUNIT = ’ADU ’ / Unit of original pixel values

BLANK = 0 / Value used for NULL pixels

WCS-O0RIG= ’comics20001209 ’ / Origin of the WCS value
COMMENT = °> (So far, WCS parameters may be incorrect?)’

COMMENT = ° (dummy) *

COMMENT = ° Date’

TIMESYS = ’UTC ’ / Time System used in the header. UTC fix.
DATE-0BS= ’2011-10-12’ / yyyy-mm-dd UTC obs start date

UT = 713:53:29.000° / HH:MM:SS.SSS Universal Time

HST = ’03:53:29.000° / HH:MM:SS.SSS HST 7

UT1-UTC = -0.36211000 / UT1-UTC

LST = ’04:54:28.982’ / HH:MM:SS.SSS LST

MJD = 52924 .57880368 / Modified Julian Date

COMMENT = ° Object’

DATA-TYP= ’0BJECT ’ / Type of this data
RADECSYS= ’FKb5 ’ / The equatorial coordinate system
0OBJECT = ’Nandesuka ’ / Target Description
EQUINOX = 2000.0 / Equinox

RA = ’04:35:54.968° / HH:MM:SS.SSS RA pointing (given EQ)
RA2000 = ’04:35:54.968° / HH:MM:SS.SSS RA pointing (J2000)

DEC = ’+16:30:29.10° / +/-DD:MM:SS.SS DEC pointing (given EQ)
DEC2000 = ’+16:30:29.10° / +/-DD:MM:SS.SS DEC pointing (J2000)
AZIMUTH = 229.43447 / Azimuth of telescope pointing (degree)
ALTITUDE= 84.97427 / Altitude of telescope pointing(degree)
AIRMASS = 1.004 / Air Mass

ZD = 5.02632 / Zenith Distance

SECZ = 1.004 / SEC(Zenith Distance)

LONGPOLE= 180.0 / The North Pole of standard system (deg)
COMMENT = ° COMICS Optics’

0BS-MOD = ’imaging ’ / Observation Mode
FILTERO1= ’H13 >/ Filter name/ID (pre-opt filter-1)
FILTERO2= ’H21 >/ Filter name/ID (pre-opt filter-2)
FILTERO3= ’F11C24.50W2.20 ’ / Filter name/ID (img-opt filter)
FILTERO4= ’L0O2L20I >/ Lens name/ID (img-opt)
DISPERSR= ’GO1L10L ’ / Identifier of the disperser used
SLIT = ’S01W000 ’ / Identifier of the slit
SLT-LEN = 39.600 / Length of the slit used

SLT-PA = 0.0 / Slit Position Angle (degree)

SLT-WID = 0.000 / Width of the slit used

SLTCPIX1= 120.0 / Slit center projected on detector(pix)
SLTCPIX2= 160.0 / Slit center projected on detector(pix)
COMMENT = ° COMICS Detector’

EXPTIME = 0.026 / 1 exposure integration time per exp(sec)
DET-TMP = 4.82 / Detector temperature (K)

GAIN = 350.000 / AD conversion factor (electron/ADU)
PRD-MIN1= 1 / Start X pos. of partialy read out (pix)
PRD-MIN2= 1 / Start Y pos. of partialy read out (pix)
PRD-RNG1= 336 / X Range of partialy read out (pix)
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PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
COMMENT
WEATHER
SEEING
DOM-WND
OUT-WND
DOM-TMP
OUT-TMP
DOM-HUM
OUT-HUM
DOM-PRS
OUT-PRS
COMMENT
COMMENT
Q_DTYPE
COMMENT =
Q_WINDOW=
Q_M1MOTA=
Q_M1MOTB=
Q_GRTPOS=
COMMENT =
COMMENT =
Q_DETTPI=
Q_CFTPI =
Q_DETTS1=
Q_DETTS2=
Q_DETTS3=
Q_DETTS4=
Q_DETTS5=
Q_CFTPS
Q_OPTTP
COMMENT
Q_IMCHIP
Q_IMVSC
Q_IMVSS
Q_IMBSO
Q_IMBS1
Q_IMBS2
Q_IMBS3
Q_IMBS4
Q_IMBS5
Q_IMBS6
Q_IMBST
Q_IMBSS
Q_IMBS9
Q_IMCS00=
Q_IMCS02=
Q_IMCS03=
Q_DETST =
Q_CLKFL =
Q_PIXTIM=

p=]
Q
==}
o
vl
L I T |

Q_1FRAME=
COMMENT =
Q_CHTHRW=
Q_CHDEG =
COMMENT =
Q_GETVER=
END

241

/

N

’Fare

0.00
0.10
8.20
277.35
277.55
9.7
9.3
622.70
622.70

NN

104. FITSOOOOOOO

Y Range of partialy read out (pix)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)
---- Weather Condition’

>/ Weather condition
Long integ PSF FWHM in optical (arcsec)
Wind speed in the dome (m/s)
Wind speed outside (m/s)
Temperature measured in the dome (K)
Temperature measured outside dome (K)
Humidity measured in the dome
Humidity measured outside dome
Atmospheric pressure in the Dome (hpa)
Atmospheric pressure outside (hpa)

? t4t+t++t+t++++++++ COMICS ORIGINAL®

)

H

’imaging
>WO5KBr >/
1420 /
1775 /
24335 /

)

> (Not yet completed)’

’unknown
’4.82
’unknown
’unknown
’unknown
’unknown
’unknown
’5.56
’30.97

)

’IBC-104
’-5.0032
’-5.8722
’-6.9115
’-7.0651
’-5.1021
’-3.8124
’-2.8108
’-3.5052
’-2.0008
’-6.0237
’-3.0170
’-4.1090
’84.2
’168.3
’147.3
>100000

R N N N N

---- Type of the data’

type of this data spec/img/slitview
---- Pre-Optics’

Entrance Window

Pulse count of 1st mir. outer frame
Pulse count of 1st mir. inner frame
Grating Position in pulse

---- Temperature °’

COMICS DETECTOR TEMP IMAGING
COMICS COLD FINGER TEMP IMAGING
COMICS DETECTOR TEMP SPEC P0S-1
COMICS DETECTOR TEMP SPEC P0S-2
COMICS DETECTOR TEMP SPEC P0S-3
COMICS DETECTOR TEMP SPEC P0S-4
COMICS DETECTOR TEMP SPEC P0S-5
COMICS COLD FINGER TEMP SPEC
COMICS OPTICS TEMP
---- Detector bias,clock’
COMICS IMAGING CHIP ID
COMICS IMAGING CHIP VSSCLK VOLTAGE
COMICS IMAGING CHIP VSS VOLTAGE
COMICS IMAGING CHIP BIASO VOLTAGE
COMICS IMAGING CHIP BIAS1 VOLTAGE
COMICS IMAGING CHIP BIAS2 VOLTAGE
COMICS IMAGING CHIP BIAS3 VOLTAGE
COMICS IMAGING CHIP BIAS4 VOLTAGE
COMICS IMAGING CHIP BIASS5 VOLTAGE
COMICS IMAGING CHIP BIAS6 VOLTAGE
COMICS IMAGING CHIP BIAS7 VOLTAGE
COMICS IMAGING CHIP BIAS8 VOLTAGE
COMICS IMAGING CHIP BIAS9 VOLTAGE
COMICS IMAGING CHIP CSOO CURRENT
COMICS IMAGING CHIP CS02 CURRENT
COMICS IMAGING CHIP CS03 CURRENT
/ Detector Readout Status

’/home/comlcs/cbln/clk/clkgen/013/c030 00030.001.03° / Macro File

30

1

5

38
102

1

1

0

70
0.026
0.983

10.00
390.04

74,24

~ NN NSNS

Clock duration for a pixel (0.1lus)

Reset Row Start Width (ND)

Wipe Exporsure Number in a Chop-beam
Exporsure Number in a Chop-beam

Chopping Number in this file

Add Mode O:RAW 1:ADD 2:ECO

Chopping ON=1 OFF=0

Clock Type 0-9

Readout Region Y start

Integration time per exp. (sec) = EXPTIME
Integration time per frame(co-added) (sec)
---- CHOPPING’

Chopping Throw

Chopping Degree

---- FITS VERSION’

FITS header VERSION

e COMICS O Spectroscopy mode

1

1234567890123456789012345678901234567890123456789012345678901234567890123456789

3

4 5 6 7

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
NAXIS3
NAXIS4

T
32
4
320
240
4

2

/
/
/

NN

Standard FITS format
# of bits per pixel
of axis in frame

# of pixels/row

# of pixels/row

# of pixels/row

# of pixels/row
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10.

EXTEND
COMMENT
COMMENT
FRAMEID
EXP-ID
0BS-ALOC=
COMMENT =
OBSERVER=
PROP-ID =
OBSERVAT=
TELESCOP=
INSTRUME=
INS-VER =
DETECTOR=
COMMENT =
FOC-POS =
TELFOCUS=
FOC-LEN
FOC-VAL
INSROT
INST-PA
AUTOGUID:
M2-TYPE
M2-TIP
M2-ANG1
M2-ANG2
M2-P0OS1
M2-P0S2
COMMENT
DETPXSZ1=
DETPXSZ2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRPIX1
CRPIX2
CRVAL1
CRVAL2
PROJP1
PROJP2
PC001001
CD1_1
PC001002

Q
o
N
[y
[

CD2_2
BSCALE
BZERO
BUNIT
BLANK
WCS-0RIG
COMMENT
COMMENT
COMMENT
TIMESYS
DATE-0BS
UT

HST
UT1-UTC
LST

MJD
COMMENT
DATA-TYP=
RADECSYS=
OBJECT
EQUINOX
RA
RA2000
DEC
DEC2000
AZIMUTH
ALTITUDE
ATRMASS
ZD

SECZ
LONGPOLE
COMMENT
0BS-MOD
FILTERO1=
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F / ASCII Extension Table
) bttt +t++++++++ SUBARU COMMON®
)

’COMA00044302°
’COME00044301°

’Observation ’
J

About This DATA’

Data Serial Num of COMICS A-sequence
Exporsure ID

Allocation Mode

’COMICS ’
‘011111 ’
’NAOJ

’Subaru

’COMICS
’2001-09-29
’Si:As IBC-104 SG
)

NN NN

Observation ID’

Observers

Proposal ID
/ Observatory

’ / Telescope name
/ Instrument

’ / Version of the instrument
/ Name of the detector/CCD

Telescope Settings’

’Cassegrain ’ / Focus where the instrument is attached
’Cassegrain ’ / Focus where a beam is reachable
100000.111 / Focal length of the telescope (mm)
0.800 / Encoder value of the focus unit (mm)
-16.209 / Instrument Rotator angle (deg)
-30.000 / Instrument Rotator P.A. (deg)
’OFF ¢ / Auto Guider on/off
’CS_IR ? / Type of the Secondary Mirror (Opt/IR)
> CHOPPING’ / 2nd Mirror tip-tilt on/off
-0.005 / 2nd Mirror Angle-1
2.775 / 2nd Mirror Angle-2
-4.459 / 2nd Mirror Position-1
-0.008 / 2nd Mirror Position-2
’ Size, Coordinate etc..’
0.0500 / Detector pixel size in axisl (mm)
0.0500 / Detector pixel size in axis2 (mm)
0.00004583 / X Scale projected on detector (#/pix)
0.00004583 / Y scale projected on detector (#/pix)
’RA---TAN ° / Pixel coordinate system
’DEC--TAN ° / Pixel coordinate system
’degree ’ / Units used in both CRVAL1 and CDELT1
’degree ’ / Units used in both CRVAL2 and CDELT2
185.0 / Reference pixel in X (pixel,IMG)
115.0 / Reference pixel in Y (pixel,IMG)
101.47376250 / Physical value of the reference pixel X
-52.40964167 / Physical value of the reference pixel Y
0.0 / Projection type of the first axis
0.0 / Projection type of the second axis
0.86602540 / Pixel Coordinate translation matrix
-0.00003969 / Pixel Coordinate translation matrix
-0.50000000 / Pixel Coordinate translation matrix
0.00002292 / Pixel Coordinate translation matrix
-0.50000000 / Pixel Coordinate translation matrix
0.00002292 / Pixel Coordinate translation matrix
-0.86602540 / Pixel Coordinate translation matrix
0.00003969 / Pixel Coordinate translation matrix
1.00000000 / Real=fits-value*BSCALE+BZERO
0.00000000 / Real=fits-value*BSCALE+BZERO
>ADU ’ / Unit of original pixel values
0 / Value used for NULL pixels
’comics20001209 ’ / Origin of the WCS value
> (So far, WCS parameters may be incorrect?)’
’ (dummy) °
’ Date’
’UTC ’ / Time System used in the header. UTC fix.
’2011-11-11° / yyyy-mm-dd UTC obs start date
’12:41:04.000° / HH:MM:SS.SSS Universal Time
’02:41:04.000° / HH:MM:SS.SSS HST 7
-0.38291000 / UT1-UTC
’07:42:21.943° / HH:MM:SS.SSS LST
52985.52851409 / Modified Julian Date
’ Object’
>0BJECT >/ Type of this data
’FKb5 ’ / The equatorial coordinate system
’Nandesuka ’ / Target Description
2000.0 / Equinox
’06:45:53.703° / HH:MM:SS.SSS RA pointing (given EQ)
’06:45:53.703° / HH:MM:SS.SSS RA pointing (J2000)
’-52:24:34.71° / +/-DD:MM:SS.SS DEC pointing (given EQ)
’-52:24:34.71° / +/-DD:MM:SS.SS DEC pointing (J2000)
188.88210 / Azimuth of telescope pointing (degree)
16.73436 / Altitude of telescope pointing(degree)
3.439 / Air Mass
73.26570 / Zenith Distance
3.473 / SEC(Zenith Distance)
180.0 / The North Pole of standard system (deg)
’ COMICS Optics’
’spectroscopy ’ / Observation Mode

’F01C10.50W6.00

>/ Filter name/ID (pre-opt filter-1)



FILTERO2=
FILTERO3=
FILTERO4=
DISPERSR=
SLIT
SLT-LEN
SLT-PA
SLT-WID
SLTCPIX1
SLTCPIX2=
COMMENT =
DISPAXIS
WAV-MIN
WAV-MAX
WAVELEN
COMMENT
EXPTIME
DET-TMP
GAIN
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
COMMENT
WEATHER
SEEING
DOM-WND
OUT-WND
DOM-TMP
OUT-TMP
DOM-HUM
OUT-HUM
DOM-PRS
OUT-PRS
COMMENT
COMMENT
Q_DTYPE
COMMENT =
Q_WINDOW=

Q_GRTPOS=
COMMENT

COMMENT

Q_DETTPI
Q_CFTPI

Q_DETTS1=
Q_DETTS2=
Q_DETTS3=
Q_DETTS4=
Q_DETTS5=
Q_CFTPS
Q_OPTTP
COMMENT
Q_S1CHIP=
Q_S2CHIP=
Q_S3CHIP=
Q_S4CHIP=
Q_S5CHIP=
Q_SPVSC
Q_SPVSS
Q_SPBSO
Q_SPBS1
Q_SPBS2
Q_SPBS3
Q_SPBS4
Q_SPBS5
Q_SPBS6
Q_SPBS7
Q_SPBS8
Q_SPBS9
Q_SPCS00=
Q_SPCS02=
Q_SPCS03=
Q_SPCS10=
Q_SPCS12=
Q_SPCS13=
Q_SPCS20=
Q_SPCS22=
Q_SPCS23=
Q_SPCS30=
Q_SPCS32=

’H21
’HO1
’LO1L10I
’GO1L10L
’S02W160

H

39.600 /
0.0 /
0.330 /
120.0 /
160.0 /

--- Spectroscopy only’
1

7500.0000
13500.0000
10500.0000

0.301
5.56
350.000
1

1

336

241

1

1

NSNS NN

’Fare

0.42
0.10
8.20
273.75
274.75
7.3
6.8
623.30
623.30

NN

104. FITSOOOOOOO

Filter name/ID (pre-opt filter-2)
Filter name/ID (img-opt filter)
Lens name/ID (img-opt)
Identifier of the disperser used
Identifier of the slit

Length of the slit used

Slit Position Angle (degree)

Width of the slit used

Slit center projected on detector(pix)

Slit center projected on detector(pix)

NSNS

Dispersion Axis in frame
Shortest wavelen (nm)
Longest wavelen (nm)
Central wavelen (nm)
---- COMICS Detector’
1 exposure integration time per exp(sec)
Detector temperature (K)
AD conversion factor (electron/ADU)
Start X pos. of partialy read out (pix)
Start Y pos. of partialy read out (pix)
X Range of partialy read out (pix)
Y Range of partialy read out (pix)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)
---- Weather Condition’

’ / Weather condition
Long integ PSF FWHM in optical (arcsec)
Wind speed in the dome (m/s)
Wind speed outside (m/s)
Temperature measured in the dome (K)
Temperature measured outside dome (K)
Humidity measured in the dome
Humidity measured outside dome
Atmospheric pressure in the Dome (hpa)
Atmospheric pressure outside (hpa)

) 44t+t+t+t++++++++++ COMICS ORIGINAL®

H

’blindslit
)

>/

’WO5KBr

H]

>/
1420 /
1775 /
24335 /

> (Not yet
’unknown
’4.82
’unknown
’unknown
’unknown
’unknown
’unknown
’5.56
’30.97

J

completed
)

’IBC-105
’IBC-30388
’IBC-30814
’IBC-30394
’IBC-131
’-4.9963
’-5.8527
’-6.9088
’-7.0406
’-5.1111
’-3.8042
’-2.8033
’-3.5046
’-2.0001
’-6.0121
’-3.0010
’-4.1060
’106.3
’127.5
’148.7
’85.0
’148.
’148.
’106.
7127.
’148.
’106.
7127.

WNOTWNN

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

--—-— Type of the data’

type of this data spec/img/slitview
---- Pre-Optics’

Entrance Window

Pulse count of 1st mir. outer frame
Pulse count of 1st mir. inner frame
Grating Position in pulse

---- Temperature °’

COMICS DETECTOR TEMP IMAGING

COMICS COLD FINGER TEMP IMAGING

COMICS DETECTOR TEMP SPEC P0S-1

COMICS DETECTOR TEMP SPEC P0S-2

COMICS DETECTOR TEMP SPEC P0S-3

COMICS DETECTOR TEMP SPEC P0S-4

COMICS DETECTOR TEMP SPEC P0S-5

COMICS COLD FINGER TEMP SPEC

COMICS OPTICS TEMP

---- Detector bias,clock’

COMICS SPEC-POSITION-1 CHIP ID

COMICS SPEC-POSITION-2 CHIP ID

COMICS SPEC-POSITION-3 CHIP ID

COMICS SPEC-POSITION-4 CHIP ID

COMICS SPEC-POSITION-5 CHIP ID

COMICS SPECTROSCOPY CHIP VSSCLK VOLTAGE
COMICS SPECTROSCOPY CHIP VSS VOLTAGE
COMICS SPECTROSCOPY CHIP BIASO VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS1 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS2 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS3 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS4 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS5 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS6 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS7 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS8 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS9 VOLTAGE
COMICS SPECTROSCOPY CHIP CSOO CURRENT
COMICS SPECTROSCOPY CHIP CS02 CURRENT
COMICS SPECTROSCOPY CHIP CS03 CURRENT
COMICS SPECTROSCOPY CHIP CS10 CURRENT
COMICS SPECTROSCOPY CHIP CS12 CURRENT
COMICS SPECTROSCOPY CHIP CS13 CURRENT
COMICS SPECTROSCOPY CHIP CS20 CURRENT
COMICS SPECTROSCOPY CHIP CS22 CURRENT
COMICS SPECTROSCOPY CHIP CS23 CURRENT
COMICS SPECTROSCOPY CHIP CS30 CURRENT
COMICS SPECTROSCOPY CHIP CS32 CURRENT
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10, DOoboOoo rFIrsoooooooon

Q_SPCS33=
Q_SPCS40=
Q_SPCS42=
Q_SPCS43=
Q_DETST =
Q_CLKFL
Q_PIXTIM=
Q_RRSTRT
Q_CHWB
Q_CHEB
Q_CHCN
Q_CHAM
Q_CHOP
Q_CTYPE
Q_YSTRT
Q_1EXP
Q_1FRAME
COMMENT
Q_CHTHRW
Q_CHDEG
COMMENT
Q_GETVER=
END

’148.7
’85.0
’127.5
’127.5
’100101

/ COMICS SPECTROSCOPY CHIP CS33 CURRENT
/ COMICS SPECTROSCOPY CHIP CS40 CURRENT
/ COMICS SPECTROSCOPY CHIP CS42 CURRENT
/ COMICS SPECTROSCOPY CHIP CS43 CURRENT

/ Detector Readout Status

’/home/comlcs/cbln/clk/clkgen/o13/c050 00150.001.00° / Macro File

150 /

RO R BWNR

0.301
0.904

Clock duration for a pixel (0.1us)
Reset Row Start Width (ND)

Wipe Exporsure Number in a Chop-beam
Exporsure Number in a Chop-beam
Chopping Number in this file

Add Mode O0:RAW 1:ADD 2:ECO

Chopping ON=1 OFF=0

Readout Region Y start
Integration time per exp. (sec) = EXPTIME
Integration time per frame(co-added) (sec)

H

15.00
29.51

CHOPPING’
Chopping Throw
Chopping Degree

’4.24

FITS VERSION’

/
/
/
/
/
/
; Clock Type 0-9
/
/
/
/
/ FITS header VERSION

10.4.3 FOCAS(2003/12/31)
e FOCAS O Imaging mode

2

3

4 5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
ADC
ADC-STR
ADC-END
ADC-TYPE=
AIRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE=
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
DATASET
DEC
SLTC-DEC=
DOM-HUM =
DOM-HSTR=
DOM-HEND=
DOM-PRS =
DOM-PSTR=
DOM-PEND=
DOM-TMP =
DOM-TSTR=
DOM-TEND=
DOM-WND =
DOM-WSTR=
DOM-WEND=
EQUINOX =
EFP-MIN1=
EFP-MIN2=
EFP-RNG1=
EFP-RNG2
EXP-ID
FOC-POS
FOC-VAL
GAIN
INSROT
INR-STR
INR-END
INST-PA
INSTRUME
M2-TIP
M2-TYPE

158

JIN )
89.
89.
89.
187.
187.
187.

’DS000 ’

’+19:47:44.55°

’+19:47:44.55°

’DS000 ’

7# )

’FOCAS ’

’0FF ’

)Dpt )

T

16

2

683
4095

F
-0.040
-0.040
-0.040

1.000
1.000
1.000
95466
95466
95466
02641
02641
02641

29.3
29.3
29.3
620.30
620.30
620.30
274.95
274.95
274.95

2000.0
20

658
4095

-0.14
2.110
-0.0
-0.0
-0.0
0.6

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)

slit center DEC at the EQUINOX (degree)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)

Wind velocity in the dome (m/s)

Wind vel. in dome at exp. end (m/s)

Wind vel. in dome at exp. end (m/s)
Standard FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)
Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)

N e e N N Tt U N N N



OBJECT =
0BS-ALOC=
OBSERVER:
0BS-MOD
0UT-HUM
OUT-HSTR:
OUT-HEND=
OUT-PRS =
0UT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID =
RA
SLTC-RA
SECZ
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END:
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP:
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP =
DISPAXIS=
DISPERSR=
EXPTIME =
FILTERO1=
FILTERO2=
FILTERO3=
FRAMEID
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA2000
SLIT
SLTCPIX1
SLTCPIX2
SLT-LEN
SLT-PA
SLT-WID
TIMESYS
uT
UT-STR
UT-END
WAVELEN
WAV-MAX
WAV-MIN
CRVAL1
CRVAL2
CRPIX1

’BIAS ’
’Observation’
’FOCAS
> IMAG ’
35.0
35.0
35.0
620.30
620.30
620.30
275.55
275.55
275.55
0.60
0.60
0.60
‘011426
’08:51:24.109°
’08:51:24.109°
1.000
1.000
1.000
0.00
’Subaru ’
’Cassegrain’
0.600
0.600
0.600
-0.37139
’Fare ’
0.04534
0.04534
0.04534
3
1
-32768
1.000000
>ADU ’
32768.000000
’BIAS ’
’2011-11-28°
’+19:47:44 .55’
’MIT ’
1
0.015000
0.015000
-99.800003
2
’SCFCGRMBO1’
0.0
?SCFCFLL600’
’NONE ’
’NONE ’
’FCSA00046275°
’06:47:06.231°
’06:47:06.231°
’06:47:06.244°
’08:51:39.611°
’08:51:39.611°
’08:51:39.624°

52940.69937338
52940.69937338
52940.69937353
59
1
2049
4095
’08:51:24.109°
’SCFCSLLCO08’

300.00

[eXeoloNeoNe)
[ e NoXe)

JUTC )
’16:47:06.231°
’16:47:06.231°
’16:47:06.244°
550.0000
655.0000
655.0000
132.85044861
19.79570770
-34.0

/
/

104. FITSOOOOOOO

Target Description
Allocation mode for Instrument

/ Name(s) of observer(s)

/ Observation Mode

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)

Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
slit center RA at the EQUINOX (degree)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. ..

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Dispersion axis in frame

Identifier of the disperser used

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)

HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Slit center projected on detector(pixel)
Slit center projected on detector(pixel)
Length of the slit used (arcsec)

Slit Position Angle (degree)

Width of the slit used (arcsec)

Time System used in the header
HH:MM:SS.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Wavelength at detector center (nm)
Longest wavelen. focused on detector(nm)
Shortest wavelen.focused on detector(nm)
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)
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10.
CRPIX2 = 2041.0
CDELT1 = 0.10380000
CDELT2 = 0.10380000
PC001001= 1.00000000
PC001002= 0.00000000
PC002001= 0.00000000
PC002002= 1.00000000
LONGPOLE= 180.00000
CTYPE1 = ’RA---TAN’
CTYPE2 = ’WAVELENGTH’
CUNIT1 = ’degree °’
CUNIT2 = ’nm ’
Cbhi_1 = 0.31140000
Ch1_2 = 0.00000000
Ch2_1 = 0.00000000
Ch2_2 = 0.10380000
F_FCSMOD= ’SPEC i
F_WIPE = ’NORMAL
F_READ = ’NORMAL °
C2VAL1 = 132.85045417
C2VAL2 = 19.79570833
C2PIX1 = -34.0
C2PIX2 = 2041.0
C2ELT1 = 0.00008650
C2ELT2 = 0.00002883
P2001001= 0.01113497
P2001002= 0.99993800
P2002001= -0.99993800
P2002002= 0.01113497
C2YPE1 = ’RA---TAN’
C2YPE2 = ’DEC--TAN’
C2NIT1 = ’degree '’
C2NIT2 = ’degree '’
WCS-0RIG= ’SUBARU Toolkit’
RADECSYS= ’FK5 ’
END

e FOCASO I

2
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/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

/

magingPolarimetry mode
3 4
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Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Comment. ..

CCD Wipe Rate

CCD Readout Rate

Physical value of the ref. pixel X (degree)
Physical value of the ref. pixel Y (degree)
Reference pixel in X on detector (pixel)
Reference pixel in Y on detector (pixel)
X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel coordinate system

Pixel coordinate system

Units used in both C2VAL1 and C2ELT1
Units used in both C2VAL2 and C2ELT2
Origin of the WCS value

The equatorial coordinate system

5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
ADC
ADC-STR
ADC-END
ADC-TYPE=
AIRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE=
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
DATASET
DEC
DOM-HUM
DOM-HSTR=
DOM-HEND=
DOM-PRS =
DOM-PSTR=
DOM-PEND=
DOM-TMP =
DOM-TSTR=
DOM-TEND=
DOM-WND =
DOM-WSTR=
DOM-WEND=
EQUINOX =
EFP-MIN1=
EFP-MIN2=
EFP-RNG1=
EFP-RNG2=
EXP-ID
FOC-POS
FOC-VAL
GAIN
INSROT
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T

16

2

2047
4095

F
0.040
0.040
-0.040

S
=

1.000
1.000
1.000
93379
93379
93379
99576
99576
99576

89.
89.
89.
89.
89.
89.
’DS000 ’
’+19:49:08.67°

oo o;
00 00 0O
N N

621.10
621.10
621.10
276.35
276.35
276.35
0.00
0.00
0.00
2000.0
1
1
1972
4095
’FCSE00020026°
J# )
1.11
1.910
0.0

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)

Wind velocity in the dome (m/s)

Wind vel. in dome at exp. end (m/s)

Wind vel. in dome at exp. end (m/s)
Standard FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)



INR-STR
INR-END
INST-PA
INSTRUME
M2-TIP
M2-TYPE
0BJECT
0BS-ALOC
OBSERVER=
0BS-MOD =
OUT-HUM =
OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
0UT-WEND=
PROP-ID
RA

SECZ =
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END:
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP:
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP =
EXPTIME =
FILTERO1=
FILTERO2=
FILTERO3
FRAMEID
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA2000
SLIT
TIMESYS
uT
UT-STR
UT-END
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001
PC001002=

0.0
0.0
0.6
’FOCAS ’
’0FF ’
) Dpt )
’DOMEFLAT’
’Observation’
’FOCAS ’
>IMAGPOL °
3.2
3.2
3.6
621.10
621.10
621.10
277.15
277.15
277.15
3.00
3.00
3.00
’011004
’23:23:37.303°
1.000
1.000
1.000
0.00
’Subaru ’
’Cassegrain’
0.900
0.900
0.900
-0.22838
’Fare ?
0.06621
0.06621
0.06621
1
1
-32768
1.000000
’ADU ’
32768.000000
’DOMEFLAT’
’2011-11-15°
’+19:49:08.67°
’MIT ’
2
0.015000
0.015000
-99.800003
22.0
’NONE ’
’SCFCFLN658’
’NONE ’
’FCSA00020027°
’06:10:18.130°
’06:10:18.130°
’06:10:43.123°
723:23:27.924°
’23:23:27.924°
’23:23:52.985°

52440.67187500
52440.67187500
52440.67578125
1
1
2047
4095
’23:23:37.303°
’SCFCMS0120°
7UTC )
’16:10:18.130°
’16:10:18.130°
’16:10:43.123°
350.90542917
19.81907500
1964.0
2043.0
0.00002883
0.00002883
0.01113497
0.99993800

N N
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Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)
Target Description

Allocation mode for Instrument

Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)
Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. ..

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)

HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Time System used in the header
HH:MM:SS.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
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PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CD1_1
CDh2_1
CD1_2
CD2_2
F_FCSMOD
F_WIPE
F_READ =
WCS-0RIG=
RADECSYS=
END

e FOCAS O Spectroscopy mode
1 2 3 4

-0.99993800
0.01113497
180.00000

’RA---TAN’

’DEC--TAN’

’degree ’

’degree ’
0.00000032
-0.00002883
0.00002883
0.00000032

>IMAG_MOS_POL’

’NORMAL °

’NORMAL °

?SUBARU Toolkit’

’FK5 ’

A N N

ooooogrmsooooooon

Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Comment. ..

CCD Wipe Rate

CCD Readout Rate

Origin of the WCS value

The equatorial coordinate system

5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
ADC
ADC-STR
ADC-END
ADC-TYPE=
AIRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE=
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
DATASET
DEC
SLTC-DEC=
DOM-HUM =
DOM-HSTR=
DOM-HEND=
DOM-PRS =
DOM-PSTR=
DOM-PEND=
DOM-TMP =
DOM-TSTR=
DOM-TEND=
DOM-WND =
DOM-WSTR=
DOM-WEND=
EQUINOX =
EFP-MIN1=
EFP-MIN2=
EFP-RNG1=
EFP-RNG2=
EXP-ID
FOC-POS
FOC-VAL
GAIN
INSROT
INR-STR
INR-END
INST-PA
INSTRUME:
M2-TIP
M2-TYPE
OBJECT
0BS-ALOC=
OBSERVER=
0BS-MOD =
OUT-HUM =
OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
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T
16
2
683
4095
F
-0.040
-0.040
0.030

JIN )
1.000
1.000
1.000
95366
95366
95365
52454
52454
52454

89.
89.
89.
328.
328.
328.
’DS000 ’
’+19:52:45.14°
’+19:52:45.14°
28.8
28.8
28.7
620.10
620.10
620.10
275.15
275.15
275.15
0.00
0.00
0.00
2000.0
20
1
658
4095
’FCSE00046259°
7# )
-0.14
2.110
-234.4
-234.4
-234.4
0.6
’FOCAS ’
’OFF ’
)Dpt )
’DOMEFLAT’
’Observation’
’FOCAS ’
’SPEC ’
18.3
18.3
17.6
620.10
620.10
620.10
276.65
276.65

e e N e e N e O N N

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)

slit center DEC at the EQUINOX (degree)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)

Wind velocity in the dome (m/s)

Wind vel. in dome at exp. end (m/s)

Wind vel. in dome at exp. end (m/s)
Standard FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)
Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)
Target Description

Allocation mode for Instrument

Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)



OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID =
RA
SLTC-RA
SECZ
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END:
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP:
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP =
DISPAXIS=
DISPERSR=
EXPTIME =
FILTERO1=
FILTERO2=
FILTERO3
FRAMEID
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA2000
SLIT
SLTCPIX1
SLTCPIX2
SLT-LEN
SLT-PA
SLT-WID
TIMESYS
uT
UT-STR
UT-END
WAVELEN
WAV-MAX
WAV-MIN
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001

LONGPOLE
CTYPE1
CTYPE2
CUNIT1
CUNIT2

276.65
2.40
2.40
2.40
’011426
’08:36:27.242°
’08:36:27.242°
1.000
1.000
1.000
0.00
’Subaru ’
’Cassegrain’
0.600
0.600
0.600
.37139
’Fare ’
.04634
.04634
.04634
3
1
-32768
1.000000

[eXoXe)

> ADU ’
32768.000000
’DOMEFLAT’
’2011-11-28°
’+19:52:45.14°
’MIT ’
1
0.015000
0.015000
-99.900002
2
>SCFCGRMBO1’
5.0
?SCFCFLL600’
’NONE ’
’NONE ’
’FCSA00046259°
’06:32:15.649°
’06:32:15.649°
’06:32:20.897°
’08:36:46.591°
’08:36:46.591°
’08:36:51.853”
52940.68906571
52940.68906571
52940.68912645

59
1
2049
4095
’08:36:27.242°
’SCFCSLLC08’
0.0
0.0
300.000
-0.6
0.5
)UTC )
’16:32:15.649°
’16:32:15.649°
’16:32:20.897°
550.0000
655.0000
655.0000
129.11351013
19.87920570
-34.0
2041.0
0.10380000
0.10380000
1.00000000
0.00000000
0.00000000
1.00000000
180.00000
’RA---TAN’
’WAVELENGTH’
’degree ’
Jmn J
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Outside temperature at exp. end (K)
Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
slit center RA at the EQUINOX (degree)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. ..

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Dispersion axis in frame

Identifier of the disperser used

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)

HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Slit center projected on detector(pixel)
Slit center projected on detector(pixel)
Length of the slit used (arcsec)

Slit Position Angle (degree)

Width of the slit used (arcsec)

Time System used in the header
HH:MM:SS.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Wavelength at detector center (nm)
Longest wavelen. focused on detector(nm)
Shortest wavelen.focused on detector(nm)
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
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CD1_1 = 0.31140000 / Pixel Coordinate translation matrix
CD1_2 = 0.00000000 / Pixel Coordinate translation matrix
CD2_1 = 0.00000000 / Pixel Coordinate translation matrix
CD2_2 = 0.10380000 / Pixel Coordinate translation matrix
F_FCSMOD= ’SPEC ’ / Comment. ..

F_WIPE = ’NORMAL ° / CCD Wipe Rate

F_READ = ’NORMAL ° / CCD Readout Rate

C2VAL1 = 129.11350833 / Physical value of the ref. pixel X (degree)
C2VAL2 = 19.87920556 / Physical value of the ref. pixel Y (degree)
C2PIX1 = -34.0 / Reference pixel in X on detector (pixel)
C2PIX2 = 2041.0 / Reference pixel in Y on detector (pixel)
C2ELT1 = 0.00008650 / X Scale projected on detector (#/pix)
C2ELT2 = 0.00002883 / Y Scale projected on detector (#/pix)
P2001001= 0.01113497 / Pixel Coordinate translation matrix
P2001002= 0.99993800 / Pixel Coordinate translation matrix
P2002001= -0.99993800 / Pixel Coordinate translation matrix
P2002002= 0.01113497 / Pixel Coordinate translation matrix
C2YPE1 = ’RA---TAN’ / Pixel coordinate system

C2YPE2 = ’DEC--TAN’ / Pixel coordinate system

C2NIT1 = ’degree ’ / Units used in both C2VAL1 and C2ELT1
C2NIT2 = ’degree °’ / Units used in both C2VAL2 and C2ELT2
WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value

RADECSYS= ’FKb5 ’ / The equatorial coordinate system

END

e FOCAS O Spectroscopy(MOS) mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format

BITPIX = 16 / # of bits storing pix values

NAXIS = 2 / # of axes in frame

NAXIS1 = 2047 / # of pixels/row

NAXIS2 = 4095 / # of rows (also # of scan lines)

EXTEND = F / Presence of FITS Extention

ADC = 11.120 / ADC PA during exposure (degree)

ADC-STR = 11.120 / ADC PA at exposure start (degree)
ADC-END = 11.210 / ADC PA at exposure end (degree)
ADC-TYPE= ’IN ’ / ADC name/type if used

AIRMASS = 1.066 / Typical air mass during exposure
ATRM-STR= 1.066 / Air mass at exposure start

AIRM-END= 1.066 / Air mass at exposure end

ALTITUDE= 69.72246 / Altitude of telescope pointing (degree)
ALT-STR = 69.72246 / Altitude at start exposure (degree)
ALT-END = 69.68854 / Altitude at exposure end (degree)
AZIMUTH = 195.97508 / Azimuth of telescope pointing (degree)
AZ-STR = 195.97508 / Azimuth angle at exposure start (degree)
AZ-END = 196.33553 / Azimuth angle at exposure end (degree)
DATASET = ’DS000 ’ / ID of an observation dataset

DEC = ’+00:15:12.23° / DEC of pointing (+/-DD:MM:SS.SS)

DOM-HUM = 23.5 / Humidity measured in the dome

DOM-HSTR= 23.5 / Humidity in the dome at exp. start (%)
DOM-HEND= 23.6 / Humidity in the dome at exp. end (%)
DOM-PRS = 621.30 / Atmospheric pressure in the Dome (hpa)
DOM-PSTR= 621.30 / Dome Atm. pressure at exp.start (hpa)
DOM-PEND= 621.30 / Dome atm. pressure at exposure end (hpa)
DOM-TMP = 275.85 / Temperature measured in the dome (K)
DOM-TSTR= 275.85 / Temp. in the dome at exp. start (K)
DOM-TEND= 275.85 / Temp. in the dome at exp. end (K)
DOM-WND = 0.20 / Wind velocity in the dome (m/s)
DOM-WSTR= 0.20 / Wind vel. in dome at exp. end (m/s)
DOM-WEND= 0.10 / Wind vel. in dome at exp. end (m/s)
EQUINOX = 2000.0 / Standard FK5 (years)

EFP-MIN1= 59 / EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN2= 1 / EFP-MIN1 Start Y pos. of effective area (pix)
EFP-RNG1= 1972 / EFP-MIN1 X Range of effective area (pix)
EFP-RNG2= 4095 / EFP-MIN1 Y Range of effective area (pix)
EXP-ID = ’FCSE00046377’ / ID of the exposure this data was taken
FOC-POS = ’# ’ / Focus where the instrument is attached
FOC-VAL = -0.14 / Encoder value of the focus unit (mm)
GAIN = 4.070 / AD conversion factor (electron/ADU)
INSROT = -119.3 / Typical inst. rot. angle at exp.(degree)
INR-STR = -119.3 / Instrument Rotator angle at Start (deg)
INR-END = -119.0 / Instrument Rotator angle at end (degree)
INST-PA = -134.4 / P.A. of Instrument flange (degree)
INSTRUME= ’FOCAS ’ / Name of instrument

M2-TIP = ’0FF ’ / Tip/Tilt of the Secondary Mirror (ON/OFF)
M2-TYPE = ’0Opt ¢ / Type of the Secondary Mirror (Opt/IR)
OBJECT = ’Nandesuka ’ / Target Description

0BS-ALOC= ’0Observation’ / Allocation mode for Instrument

OBSERVER= ’FOCAS ’ / Name(s) of observer(s)

0BS-MOD = ’SPEC_MOS’ / Observation Mode

OUT-HUM = 24.5 / Humidity measured outside of dome (%)
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OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND:
PROP-ID
RA

SECZ
SECZ-STR:
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END=
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP=
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2
DET-TMP =
EXPTIME =
FILTERO1=
FILTERO2=
FILTERO3
FRAMEID
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA2000
SLIT
TIMESYS
uT
UT-STR
UT-END
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001
PC001002=
PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CDh1_1
CD2_1
CD1_2
CD2_2

24.5
24.4
621.30
621.30
621.30
275.45
275.45
275.45
1.10
1.10
1.20
’o11111
’22:17:50.291°
1.066
1.066
1.066
0.26
’Subaru ’
’Cassegrain’
0.600
0.600
0.600
-0.37185
’Fare ’
20.27777
20.27830
20.31168
1
1
-32768
1.000000
’ADU ’
32768.000000
’O0BJECT
’2011-01-30"
’+00:15:12.23°
PMIT ’
1
0.015000
0.015000
-99.800003
30.0
’NONE i
’NONE i
’NONE i
’FCSA00046377°
’20:33:07.547°
’20:33:07.547°
’20:33:38.175°
’22:39:56.621°
722:39:56.621°
’22:40:27.333°

52941.27299971
52941.27299971
52941.27335420

59
1
2047
4095
’22:17:50.291°
?SCFCMS0146°
JUTC )
’06:33:07.547°
’06:33:07.547°
’06:33:38.175°
334.45954583
0.25339722
-34.0
2041.0
0.00002883
0.00002883
-0.71493656
-0.69918933
0.69918933
-0.71493656
180.00000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
-0.00002061
0.00002016
-0.00002016
-0.00002061

104. FITSOOOOOOO

Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)
Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. ..

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)
HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS?
Identifier of the entrance slit used
Time System used in the header
HH:MM:SS.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
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10.

F_FCSMOD=
F_WIPE =
F_READ =
WCS-0RIG=
RADECSYS=
END

’IMAG_MOS’
’FAST ’
’FAST ’
’SUBARU Toolkit’
’FK5 ’

/
/
/
/
/

ooooogrmsooooooon

Comment. ..

CCD Wipe Rate

CCD Readout Rate

Origin of the WCS value

The equatorial coordinate system

e FOCAS 0O SpectroPolarimetry mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
ADC
ADC-STR
ADC-END
ADC-TYPE=
AIRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE=
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
DATASET
DEC
SLTC-DEC=
DOM-HUM
DOM-HSTR=
DOM-HEND=
DOM-PRS =
DOM-PSTR=
DOM-PEND=
DOM-TMP =
DOM-TSTR=
DOM-TEND=
DOM-WND =
DOM-WSTR=
DOM-WEND=
EQUINOX =
EFP-MIN1=
EFP-MIN2=
EFP-RNG1=
EFP-RNG2=
EXP-ID
FOC-POS
FOC-VAL
GAIN
INSROT
INR-STR
INR-END
INST-PA
INSTRUME
M2-TIP
M2-TYPE
OBJECT
0BS-ALOC=
OBSERVER=
0BS-MOD =
OUT-HUM =
OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID
RA
SLTC-RA
SECZ
SECZ-STR=
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T

16

2

683
4095

F
0.010
0.010
-0.040

o
=

1.000
1.000
1.000
93134
93134
93134
99809
99809
99809

89.
89.
89.
89.
89.
89.
’DS000 ’
’+19:49:18.12°
’+19:49:18.12°
15.1
15.1
15.1
622.80
622.80
622.80
277.85
277.85
277.85
0.10
0.10
0.00
2000.0
20
1
658
4095
’FCSE00045147°
J# )

-0.14
2.110
-139.7
-139.7
-139.7
-49.4
’FOCAS ’
’OFF ’
) Dpt )
’DOMEFLAT’
’Observation’
’FOCAS ’
’SPEC_POL’
14.1
14.1
14.3
622.80
622.80
622.80
278.55
278.55
278.55

‘011117
’18:54:11.499°
’18:54:11.499°
1.000
1.000

N e N e e N O N Y

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)

slit center DEC at the EQUINOX (degree)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)

Wind velocity in the dome (m/s)

Wind vel. in dome at exp. end (m/s)

Wind vel. in dome at exp. end (m/s)
Standard FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)
Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)
Target Description

Allocation mode for Instrument

Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)

Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
slit center RA at the EQUINOX (degree)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start



104. FITSOOOOOOO

SECZ-END= 1.000 / SEC(Zenith Distance) at exposure end
SEEING = 0.00 / StarSize FWHM at telescope focus(arcsec)
TELESCOP= °’Subaru °’ / Telescope/System which Inst. is attached
TELFOCUS= ’Cassegrain’ / Focus where a beam is reachable

TRANSP = 0.600 / Sky transparency

TRAN-STR= 0.600 / Sky transparency at beginning of exp.
TRAN-END= 0.600 / Sky transparency at the end of exposure
UT1-UTC = -0.35797 / difference between UT1 and UTC

WEATHER = ’Fare ’ / Weather condition

ZD = 0.06866 / Zenith Distance at typical time (degree)
ZD-STR = 0.06866 / Zenith Distance at exp. start (degree)
ZD-END = 0.06866 / Zenith Distance at exposure end (degree)
BIN-FCT1= 3 / Binning factor of X axis (pixel)
BIN-FCT2= 1 / Binning factor of Y axis (pixel)

BLANK = -32768 / Value used for NULL pixels

BSCALE = 1.000000 / Real=fits-value*BSCALE+BZERO

BUNIT = ’ADU ’ / Unit of original pixel values

BZERO = 32768.000000 / Real=fits-value*BSCALE+BZERO

DATA-TYP= ’DOMEFLAT’ / Type / Characteristics of this data
DATE-0BS= ’2011-11-05’ / Observation start date (yyyy-mm-dd)
DEC2000 = ’+19:49:18.12° / DEC(J2000) of pointing (+/-DD:MM:SS.SS)
DETECTOR= ’MIT ’ / Name of the detector/CCD

DET-ID = 1 / Comment...

DETPXSZ1= 0.015000 / Detector pixel size in axisl (mm)
DETPXSZ2= 0.015000 / Detector pixel size in axis2 (mm)
DET-TMP = -99.800003 / Detector temperature (K)

DISPAXIS= 2 / Dispersion axis in frame

DISPERSR= ’SCFCGRMBO1’ / Identifier of the disperser used
EXPTIME = 11.0 / Total integration time of the frame(sec)
FILTERO1= ’NONE ’ / Filter name/ID

FILTERO2= ’SCFCFLSY47’ / Filter name/ID

FILTERO3= ’NONE ’ / Filter name/ID

FRAMEID = ’FCSA00045147° / Image sequential number

HST = 718:22:13.842’ / Typical HST at exposure (HH:MM:SS.SSS)
HST-STR = ’18:22:13.842° / HST at exposure start (HH:MM:SS.SSS)
HST-END = ’18:22:25.333’ / HST at exposure end (HH:MM:SS.SSS)

LST = ’18:54:04.099° / Typical LST during exp. (HH:MM:SS.SSS)
LST-STR = ’18:54:04.099° / LST at start of exposure (HH:MM:SS.SSS)
LST-END = °18:54:15.621° / LST at end of exposure (HH:MM:SS.SSS)
MJD = 52917.18210051 / Modified Julian Date at typical time
MJD-STR = 52917.18210051 / Modified Julian Date of the start exp.
MJD-END = 52917.18223351 / Modified Julian Date at the end of exp.
PRD-MIN1= 59 / Start X pos. of partial readout (pix)
PRD-MIN2= 1 / Start pos Y of partial readout (pix)
PRD-RNG1= 2049 / X Range of the partial readout (pix)
PRD-RNG2= 4095 / Y Range of the partial readout (pix)
RA2000 = ’18:54:11.499° / RA(J2000) pointing (HH:MM:SS.SSS)

SLIT = ’SCFCSLP004’ / Identifier of the entrance slit used
SLTCPIX1= 0.0 / Slit center projected on detector(pixel)
SLTCPIX2= 0.0 / Slit center projected on detector(pixel)
SLT-LEN = 300.000 / Length of the slit used (arcsec)

SLT-PA = 49.4 / Slit Position Angle (degree)

SLT-WID = 0.5 / Width of the slit used (arcsec)

TIMESYS = ’UTC ’ / Time System used in the header

UT = 204:22:13.842’ / HH:MM:SS.SSS typical UTC at exposure
UT-STR = ’04:22:13.842° / HH:MM:SS.SSS UTC at start exposure time
UT-END = °04:22:25.333’ / HH:MM:SS.SSS UT at end of the exposure
WAVELEN = 550.0000 / Wavelength at detector center (nm)
WAV-MAX = 655.0000 / Longest wavelen. focused on detector(nm)
WAV-MIN = 655.0000 / Shortest wavelen.focused on detector(nm)
CRVAL1 = 283.54791260 / Physical value of the reference pixel X
CRVAL2 = 19.82169914 / Physical value of the reference pixel Y
CRPIX1 = -34.0 / Reference pixel in X (pixel)

CRPIX2 = 2041.0 / Reference pixel in Y (pixel)

CDELT1 = 0.10380000 / X Scale projected on detector (#/pix)
CDELT2 = 0.10380000 / Y Scale projected on detector (#/pix)
PC001001= 1.00000000 / Pixel Coordinate translation matrix
PC001002= 0.00000000 / Pixel Coordinate translation matrix
PC002001= 0.00000000 / Pixel Coordinate translation matrix
PC002002= 1.00000000 / Pixel Coordinate translation matrix
LONGPOLE= 180.00000 / The North Pole of standard system (deg)
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’WAVELENGTH’ / Pixel coordinate system

CUNIT1 = ’degree '’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’nm ’ / Units used in both CRVAL2 and CDELT2
CD1_1 = 0.31140000 / Pixel Coordinate translation matrix
cb1_2 = 0.00000000 / Pixel Coordinate translation matrix
CD2_1 = 0.00000000 / Pixel Coordinate translation matrix
cb2_2 = 0.10380000 / Pixel Coordinate translation matrix
F_FCSMOD= ’SPEC_POL’ / Comment. ..

F_WIPE = ’NORMAL ° / CCD Wipe Rate

F_READ = ’NORMAL ° / CCD Readout Rate

C2VAL1 = 283.54791250 / Physical value of the ref. pixel X (degree)
C2VAL2 = 19.82170000 / Physical value of the ref. pixel Y (degree)
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C2PIX1 = -34.0 / Reference pixel in X on detector (pixel)
C2PIX2 = 2041.0 / Reference pixel in Y on detector (pixel)
C2ELT1 = 0.00008650 / X Scale projected on detector (#/pix)
C2ELT2 = 0.00002883 / Y Scale projected on detector (#/pix)
P2001001= -0.75883953 / Pixel Coordinate translation matrix
P2001002= 0.65127764 / Pixel Coordinate translation matrix
P2002001= -0.65127764 / Pixel Coordinate translation matrix
P2002002= -0.75883953 / Pixel Coordinate translation matrix
C2YPE1 = ’RA---TAN’ / Pixel coordinate system

C2YPE2 = ’DEC--TAN’ / Pixel coordinate system

C2NIT1 = ’degree °’ / Units used in both C2VAL1 and C2ELT1
C2NIT2 = ’degree °’ / Units used in both C2VAL2 and C2ELT2
WCS-0RIG= ’SUBARU Toolkit’ / Origin of the WCS value

RADECSYS= ’FK5 ’ / The equatorial coordinate system

END

e FOCAS O ASCII Table Extension OO0 0O OO0OOD0OOODO
(Imaging and Spectroscopy mode) (0000000000000 OOO)

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

XTENSION= ’TABLE ’ / Table extension

BITPIX = 8 / # of bits storing pix value

NAXIS = 2 / simple 2-D matrix

NAXIS1 = 107 / # of characters per row

NAXIS2 = 3 / # of rows

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 11 / # of fields in one row

EXTNAME = ° ’ / Name of this table

TTYPE1 = ’SLT-ID ° / Slit ID of mask design in CAD data
TBCOL1 = 1 / start column of this field (= 1)
TFORM1 = °I4 ’ / integer

TTYPE2 = ’SLTCPIX1’ / X-position of slit center

TBCOL2 = 6 / start column of this field (= 6)
TFORM2 = ’F7.2 ’ / float

TUNIT2 = ’pixel ’ / unit of 2nd column

TTYPE3 = ’SLTCPIX2’ / Y-position of slit center

TBCOL3 = 14 / start column of this field (= 14)
TFORM3 = ’F7.2 ’ / float

TUNIT3 = ’pixel ? / unit of 3rd column

TTYPE4 = ’SLTC-RA ° / RA of slit center

TBCOL4 = 22 / start column of this field (= 22)
TFORM4 = ’A12 ’ / character (format is HH:MM:SS.SSS)
TTYPES = ’SLTC-DEC’ / DEC of slit center

TBCOL5 = 35 / start column of this field (= 35)
TFORM5 = ’A12 ’ / character (format is +/-DD:MM:SS.SS)
TTYPE6 = ’SLT-LEN °’ / Slit length (Semi-major-axis for ELLIPSE)
TBCOL6 = 48 / start column of this field (= 48)
TFORM6 = ’F5.1 ’ / float

TUNIT6 = ’arcsec °’ / unit of 6th column

TTYPE7 = ’SLT-WID ° / Slit width (Semi-minor-axis for ELLIPSE)
TBCOL7 = 54 / start column of this field (= 54)
TFORM7 = ’F5.1 ’ / float

TUNIT7 = ’arcsec / unit of 7th column

TTYPE8 = ’SLT-PA ° / Position angle of slit

TBCOL8 = 60 / start column of this field (= 60)
TFORM8 = ’F5.1 ’ / float

TUNIT8 = ’degree / unit of 8th column

TTYPE9 = ’SLT-SHP °’ / Shape of cutting slit

TBCOL9 = 66 / start column of this field (= 66)
TFORM9 = ’A9 ’ / character (ELLIPSE, RECTANGLE)
TTYPE10 = ’SLT-0PEN’ / Cutting shape is open or not, open is T(rue).
TBCOL10 = 76 / start column of this field (= 76)
TFORM10 = ’A1l ’ / logical (T or F)

TTYPE11 = ’0BJECT ° / Name of observed

TBCOL11 = 78 / start column of this field (= 78)
TFORM11 = ’A30 ’ / character

TNULL11 = ° >/ null data for this column
END

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345

1 102.10 110.79 12:35:39.940 +42:05:30.82 13.8 0.2 0.0 RECTANGLE T
52 1053.05 2090.23 12:35:44.555 +42:08:09.56 150.0 0.2 0.0 RECTANGLE T FOCAS123545+4208
1894 3179.93 3565.33 12:35:59.109 +42:11:12.74 18.0 0.2 0.0 RECTANGLE T

168



104. FITSOOOOOOO

e FOCAS O ASCII Table Extension D 0000 O0OOOOO

(ImagingPolarimetry and SpectroPolarimetry mode) (0 0000000000000 OO)

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

XTENSION= ’TABLE ’ / Table extension

BITPIX = 8 / # of bits storing pix value

NAXIS = 2 / simple 2-D matrix

NAXIS1 = 139 / # of characters per row

NAXIS2 = 3 / # of rows

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 15 / # of fields in one row

EXTNAME = ° ’ / Name of this table

TTYPE1 = ’SLT-ID °’ / Slit ID of mask design in CAD file
TBCOL1 = 1 / start column of this field (= 1)
TFORM1 = ’I4 ’ / integer

TTYPE2 = ’SLTCPIX1’ / X-position of slit center

TBCOL2 = 6 / start column of this field (= 6)
TFORM2 = ’F7.2 ’ / float

TUNIT2 = ’pixel ’ / unit of 2nd column

TTYPE3 = ’SLTCPIX2’ / Y-position of slit center

TBCOL3 = 14 / start column of this field (= 14)
TFORM3 = ’F7.2 ’ / float

TUNIT3 = ’pixel 4 / unit of 3rd column

TTYPE4 = ’SL2CPIX1’ / X-position of Ordinary-ray slit center
TBCOL4 = 22 / start column of this field (= 22
TFORM4 = ’F7.2 ’ / float

TUNIT4 = ’pixel ’ / unit of 4th column

TTYPES = ’SL2CPIX2’ / Y-position of Ordinary-ray slit center
TBCOLS = 30 / start column of this field (= 30)
TFORMS6 = ’F7.2 ’ / float

TUNITS = ’pixel ’ / unit of 5th column

TTYPE6 = ’SL3CPIX1’ / X-position of Extraordinary-ray slit center
TBCOL6 = 38 / start column of this field (= 38)
TFORM6 = ’F7.2 ’ / float

TUNIT6 = ’pixel ’ / unit of 6th column

TTYPE7 = ’SL3CPIX2’ / Y-position of Extraordinary-ray slit center
TBCOL7 = 46 / start column of this field (= 46)
TFORM7 = ’F7.2 ’ / float

TUNIT7 = ’pixel ’ / unit of 7th column

TTYPE8 = ’SLTC-RA ’ / RA of slit center

TBCOL8 = 54 / start column of this field (= 54)
TFORM8 = ’A12 ’ / character (format is HH:MM:SS.SSS)
TTYPE9 = ’SLTC-DEC’ / DEC of slit center

TBCOL9 = 67 / start column of this field (= 67)
TFORM9 = ’A12 ’ / character (format is +/-DD:MM:SS.SS)
TTYPE10 = ’SLT-LEN ° / Slit length (Semi-major-axis for ELLIPSE)
TBCOL10 = 80 / start column of this field (= 80)
TFORM10 = ’F5.1 ’ / float

TUNIT10 = ’arcsec / unit of 10th column

TTYPE11 = ’SLT-WID ’ / Slit width (Semi-minor-axis for ELLIPSE)
TBCOL11 = 86 / start column of this field (= 86)
TFORM11 = ’F5.1 ’ / float

TUNIT11 = ’arcsec / unit of 11th column

TTYPE12 = ’SLT-PA ° / Position angle of slit

TBCOL12 = 92 / start column of this field (= 92)
TFORM12 = ’F5.1 ’ / float

TUNIT12 = ’degree '’ / unit of 12th column

TTYPE13 = ’SLT-SHP °’ / Shape of slit

TBCOL13 = 98 / start column of this field (= 98)
TFORM13 = A9 ’ / character (eclipse, rectangle)

TTYPE14 = ’>SLT-0OPEN’ / Cutting shape is open or not, open is T(rue)
TBCOL14 = 108 / start column of this field (= 108)
TFORM14 = °A1l ’ / logical (T or F)

TTYPE15 = ’0BJECT °’ / Name of observed

TBCOL15 = 110 / start column of this field (= 110)
TFORM15 = ’A30 ’ / character

TNULL15 =’ ’/ null data for this column
END

1 2 3 4 5 6 7 8 9 0 1 2
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

1 102.10 110.79 102.10 10.99 102.10 210.49 12:35:39.940 +42:05:30.8213.8 0.2 0.0 RECTANGLE T
52 1053.05 2090.23 1053.05 1990.43 1053.05 2189.93 12:35:44.555 +42:08:09.5620.0 0.2 0.0 RECTANGLE T FOCAS123545+4208
1893 3179.93 3565.33 3179.93 3465.53 3179.93 3665.03 12:35:59.109 +42:11:12.7418.0 0.2 0.0 RECTANGLE T
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10.4.4 HDS(2003/12/31)

1

3 6 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

2

4

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
BSCALE
BZERO
BUNIT
BLANK
DISPAXIS
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRPIX1
CRVAL1
CDELT1
CRPIX2
CRVAL2
CDELT2
PROJP1
PROJP2
PC001001=
PC001002=
PC002001=
PC002002=
BIN-FCT1=
BIN-FCT2=
N2XIS
N2XIS1
N2XIS2
C2YPE1
C2PIX1
C2VAL1
C2ELT1
C2NIT1
C2YPE2
C2PIX2
C2VAL2
C2ELT2
C2NIT2
P20JP1
P20JP2
P2001001=
P2001002=
P2002001=
P2002002=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
OBJECT =
DATA-TYP=
RA

DEC
RADECSYS
EQUINOX
RA2000
DEC2000
PROP-ID
OBSERVER=
0BS-MOD =
DATE-0BS=
EXPTIME
uT
UT-STR
UT-END
HST
HST-STR
HST-END
LST
LST-STR
LST-END
TIMESYS
MJD
MJD-STR
MJD-END
SECZ

170

T
16
2
2148
4100
T
1.00000
3.276700E+04
’ADU ’
-32768
2
‘pixel ’
’pixel ’
‘pixel ’
’pixel ’
1
1
1
1
1
1
0.0
0.0
1.00000000
0.00000000
0.00000000
1.00000000
1
1
2
2148
4100
’DEC-TAN ~’
1024
0.00
0.00000
’degree ’
’WAVELENGTH’
2050
419.68
0.00125
)nm )
0.0
0.0
1.00000000
0.00000000
0.00000000
1.00000000
1
1
2148
4100
’FLAT ’
’FLAT ’
’07:33:41.212°
’+19:50:04.40°
’FK5 ’

2000.0
’07:33:41.212°
’+19:50:04.40°
’011129
’HDS ’

’SPEC ’
’2011-01-07"

16.0

’16:12:36.534°
’16:12:36.523°
’16:12:36.544°
’06:12:36.534°
’06:12:36.523°
’06:12:36.544°
’07:33:42.601°
’07:33:42.590°
’07:33:42.611°
IUTC )

52929.67541865
52929.67541852
52929.67541877

1.000

N e N e N e e N N

Standard FITS format

Number of bits for each pixel

Number of axes in frame

Number of pixels per row

Number of rows

There is a standard extension 1 (ASCII table)
Real = (fits pixel value)*BSCALE+BZERO

Real = (fits pixel value)*BSCALE+BZERO

Unit of original pixel value

Value used for NULL pixels

Main dispersion axis in frame

Pixel coordinate system

Pixel coordinate system

Units used in both CRVAll and CDELT1

Units used in both CRVAL2 and CDELT2
Reference pixel in axisl

Physical value of the reference pixel

Size projected into a detector pixel in axisl
Reference pixel in axis2

Physical value of the reference pixel

Size projected into a detector pixel in axis2
Projection type of the first axis

Projection type of the second axis

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Binning factor in axisl

Binning factor in axis2

Number of axes for the slit projection
Number of pixels per row for slit spectroscopy
Number of scan lines for slit projection
Type of projection used for #1 axis in 2nd WCS
Reference pixel in X

Physical value of ref pix X for WCS

Size projected into a detector pixel X

for C2VAL1 and C2ELT1

Type of projection used for #2 axis in 2nd WCS
Reference pixel in Y

Physical value of ref pix Y for WCS

Size projected into a detector pixel Y

for C2VAL2 and C2ELT2

Projection type of the first axis

Projection type of the second axis

Pixel coordinate translation matrix

Pixel coordinate translation matrix

Pixel coordinate translation matrix

Pixel coordinate translation matrix

Start X position of partialy read out

Start Y position of partialy read out

X range of the partialy read out

Y range of the partialy read out

Target Description

Characteristics of this data

RA of the tracked pos. on the slit guide pos.
Dec of the tracked pos. on the slit guide pos.
The equatorial coordinate system

Standard FK5 (years)

Right accention (HH.MM.SS.SSS)

Declination (+/-HH:MM:SS.SS)

Proposal ID

Name(s) of observer(s)

SINGLE-ORDER, MULTIPLE-ORDER

Date of observation

Exposure time in second

Typical Universal Time during exposure

UTC at start of exposure

UTC at end of exposure

Typical Hawaii Standard Time during exposure
HST at start of exposure

HST at end of exposure

Typical Local SideReal Time during exposure
LST at start of exposure

LSR at end of exposure

Time System

Modified Julian Day

MJD at start of exposure

MJD at end of exposure

typical sec(Zemith Distance) during exposure



SECZ-STR=
SECZ-END=
AIRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE=
ALT-STR =
ALT-END
AZIMUTH
AZ-STR
AZ-END
OBSERVAT=
TELESCOP=
0BS-ALOC=
TELFOCUS=
FOC-POS
FOC-VAL
FOC-LEN
F-RATIO
INSTRUME
FRAMEID
EXP-ID
DATASET
DISPERSR
WAVELEN
WAV-MAX
WAV-MIN
SLTCPIX1
SLTCPIX2=
FILTERO1=
FILTERO2
SLIT
SLT-WID
SLT-LEN
SLT-PA
SLT-PSTR:
SLT-PEND=
SLT-0BJP=
DET-ID =
DETECTOR=
DETPXSZ1=
DETPXSZ2=
DET-AO01 =
DET-A02 =
GAIN =

DET-TMIN=
DET-TSD
WEATHER
SEEING
NAS-TAVE=
DOM-WND
DOM-TMP
DOM-HUM
DOM-PRS
OUT-WND
0UT-TMP
0UT-HUM
0UT-PRS
IMR-TYPE
IMGROT

IMR-STR
IMR-END
ADC-TYPE=
ADC =
ADC-STR
ADC-END
DAQ-VER
INS-VER
COMMENT r

COMMENT

COMMENT

COMMENT /
H_S-INCL=
COMMENT /
H_D-UNIT=
H_D-O0THR=
COMMENT /

1.000
1.000
1.0000
1.0000
1.0000
89.94695
89.94695
89.94695
89.98937
89.98937
89.98937
’NAOJ ’
’SUBARU °
’Observation’
’NASMYTH-OPT’
’NASMYTH-0PT’
-0.064
104207.0
12.71
’HDS ’
’HDSA00012639°
’UNKNOWN °
’NOP ’
’echelle ’
419.68
461.22
382.14
1065.00
2050
’U340 ’
’FREE ’
’SHORT ’

’EEV ’

’Fare ’

’BLUE ’

’NONE ’

’1.0.0 ’
’HDS-1.00°
evised on 1 Nov. 1999

Keywords specific to HDS

SLIT

N N e N N N N

104. FITSOOOOOOO

secZ at start of exposure

secZ at end of exposure

Typical air mass during exposure

Air mass at start of exposure

Air mass at end of exposure

Altitude of the telescope pointing (degree)
Altitude at start of exposure

Altitude at end of exposure

Azimuth of the telescope pointing (degree)
Azimuth at start of exposure

Azimuth at end of exposure

Observatory

Telescope

Allocation mode (OBSERVATION/STAND-BY)
Focus where beam is reachable

Focus where instrument attached

Focus position of the telescope

Focal length of the telescope (mm)

F-ratio of incident beam

Name of instrument

Frame ID number issued by 0BS

Exposure ID number locally defined

ID of observation dataset

Identifier of the disperser used

Center wavelength of the center order (nm)
Maximum wavelength recorded (nm)

Minimum wavelength recorded (nm)

Pixel of slit center (Axisl)

Pixel of slit center (Axis2)

Filter wheel No.1

Filter wheel No.2

Identifier of the entrance slit used (SHORT/LON
Slit width (mm)

Slit length (mm)

Slit position angle (degree)

Slit position angle at start (degree)

Slit position angle at end (degree)

Object position on the slit (arcsec)

ID number of the CCD in the detector unit
Detector used to take this frame

pixel size in axisl (mm)

pixel size in axis2 (mm)

Rotation angle of the 1st detector (degree)
Rotation angle of the 2nd detector (degree)
Readout gain

Nominal detector temperature (Kelvin)
Average detector temperature (Kelvin)
Maximum detector temperature (Kelvin)
Minimum detector temperature (Kelvin)
Detector temperature fluctuation (Kelvin)
Weather condition

FWHM of the star observed with Slit Viewer (arc
Average Nasmyth encl. temp. (Kelvin)

Wind speed inside dome (m/s)

Atmospheric temperature inside dome (Kelvin)
Humidity inside dome (persent)

Nominal atmospheric pressure in dome (hPa)
Wind speed outside dome (m/s)

Atmospheric temperature outside dome (Kelvin)
Humidity outside dome (persent)
Atmospheric pressure outside dome (hPa)
Image Rotator (BLUE, RED, NONE)

IMR position during exposure (degree)

IMR position angle at start (degree)

IMR position angle at end (degree)

Atm. Disp. Compensator (BLUE,RED,NONE)

ADC position during exposure (degree)

ADC position angle at start (degree)

ADC position angle at end (degree)

Data Aquisition System

hardware/software version

by W. Aoki

COMMENT Sample header for HDS revised on 7 July 1998 by W. Aoki
COMMENT Sample header for HDS revised on 6 May 1998 by W. Aoki
COMMENT Sample header for HDS written on 27 November 1997
COMMENT by H.Izumiura, S. Kawanomoto, W. Aoki.

0.00 / Slit inclination angle wrt the horizontal plane

Detector
J1 J
’YES ’
SHUTTERS

/
/

ID number of the detector unit
Use of the other CCD in this mosaic
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H_SHUTTR= ’O0OPEN i /
H_HARTMN= ’ALL-0PEN’ /
COMMENT /COLLIMATOR MIRROR
H_COLLIM= ’BLUE ’ /
H_CLPSTN= -5.18 /
H_CLFOCL= 3396.51 /
COMMENT /ECHELLE GRATING
H_ECONST= 31.60 /
H_EBLAZE= 70.30 /
H_EEPSRN= 6.00 /
H_EGAMMA= 0.00 /
H_EROTAN= 0.40031 /
COMMENT /CROSS DISPERSER GRATING
H_CROSSD= ’BLUE ’ /
H_CCONST= 400.000 /
H_CBLAZE= 4.760 /
H_CEPSRN= 0.00 /
H_CGAMMA= 45.00 /
H_CROTAN= 4.74961 /
COMMENT /CAMERA

H_CMRFL = 770.85 /
COMMENT /Detector Focusinig Unit
H_FOCUS = 0.71001 /
H_PITCH = -0.00000 /
H_YAWING= -0.05000 /
H_DETROT= -0.99986 /
COMMENT /I2Cell and Light Monitor
H_I2CELL= ’NOUSE ’ /
H_LM = ’NOUSE ’

H_I2TEMP= 0.0
H_LMINTG= 0.0
H_I2P0OS = ’UNKNOWN °

H_LMPOS = ’UNKNOWN °

H_ETMP1 = 5.1/
H_ETMP2 = 5.1/
H_SUPER = ’NONE ’ /
COMMENT /Auto Guider (offset guid

H_AG-0BJ= ’ ’

H_AG-ORA= ° ’ /
H_AG-0DE= ° ’ /
H_AG-RA =~ ’ /
H_AG-DEC= ’ ’ /
H_GAIN1 = 1.628 /
H_GAIN2 = 1.615 /
H_OSMIN1= 1025 /
H_OSMAX1= 1124 /
H_OSMIN2= 1/
H_OSMAX2= 4100 /

HISTORY File modified by user °’
END

XTENSION= °TABLE °’ /
BITPIX = 8/
NAXIS = 2/
NAXIS1 = 72 /
NAXIS2 = 45 /
PCOUNT = o/
GCOUNT = 1/
TFIELDS = 12 /
TTYPEL = ’ORDER ° /
TBCOL1 = 1/
TFORM1 = °I3 ) /
TTYPE2 = ’X-MIN ° /
TBCOL2 = 5/
TFORM2 = ’I4 ) /
TUNIT2 = ’PIXEL ° /
TTYPE3 = ’Y-MIN ° /
TBCOL3 = 10 /
TFORM3 = ’I4 ) /
TUNIT3 = ’PIXEL ° /
TTYPE4 = ’WL-MIN ° /
TBCOL4 = 15 /
TFORM4 = ’F8.3 > /
TUNIT4 = ’nanometer’ /
TTYPES = ’X-CEN °’ /
TBCOLS = 24 /
TFORM5 = ’I4 ’ /
TUNIT5 = °PIXEL °’ /
TTYPE6 = ’Y-CEN ° /
TBCOL6 = 29 /
TFORM6 = ’I4 ’ /
TUNIT6 = ’PIXEL ° /
TTYPE7 = ’WL-CEN ° /
TBCOL7 = 34 /
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Entrance shutter (OPEN, CLOSE)
Hartmann shutter (U-OPEN,L-OPEN,ALL-OPEN,ALL-CL

Collimator (BLUE, RED)
Collimator position (mm)
Collimator focal length (mm)

Ruling pitch (grooves/mm)

Blaze Angle (degree)

Offset Angle of the Incident Beam (degree)
(degree)

Echelle Rotation Angle (degree)

Cross Disperser (BLUE, RED, MIRROR, NIR)
Ruling pitch (grooves/mm)

Blaze Angle (degree)

Offset Angle at Blaze Wavelengths (degree)
(degree)

Cross Disperser Rotation Angle (degree)

Camera focal length (mm)

Focusing unit position (mm)

Focusing unit pitching angle (degree)
Focusing unit yawing angle (degree)
Rotation angle of the detector unit (degree)

I2 Cell Mode (USE/NOUSE)

Nasmyth Temperature 1 (Kelvin)

Nasmyth Temperature 2 (Kelvin)

Super Resolution Mode (P0S1, P0S2, NONE)
er)

RA of the guide object

Dec of the guide object

RA of the tracked pos. on the slit guide pos.
Dec of the tracked pos. on the slit guide pos.
Readout gain of left (smaller X) side of CCD
Readout gain of right (larger X) side of CCD
Start of overscan region for AXIS1

End of overscan region for AXIS1

Start of overscan region for AXIS2

End of overscan region for AXIS2

hdsuser’ with fv on 2001-10-12T04:43:56

Table extension

8-bits per "pixel"

simple 2-D matrix

No. of characters per row
The number of rows (= )

No "random" parameters

Only one group

There are 12 fields per row
Order number

starting column

Data format

X-position of the blue-end of the order (pixel)

Y-position of the blue-end of the order (pixel)
Blue-end wavelength of the order (mm)
X-position of the center of the order (pixel)
Y-position of the center of the order (pixel)

Center wavelength of the order (nm)



TFORM7
TUNIT7
TTYPES
TBCOL8
TFORM8
TUNIT8
TTYPE9
TBCOL9
TFORM9
TUNIT9
TTYPE10
TBCOL10
TFORM10
TUNIT10
TTYPE11
TBCOL11
TFORM11
TUNIT11
TTYPE12
TBCOL12
TFORM12
TUNIT12
END

197
196
195
194
193
192
191
190
189
188
187
186
185
184
183
182
181
180
179
178
177
176
175
174
173
172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153

RRRPRRPBRERRRARRERRRERRRPBERPBRRPBRRERRRARRBERRRRBRRERRPBRRRBHERRARRBRERRRRRB B RB

’F8.3

H

’nanometer’

’X-MA

’14
’PIXE
’Y-MA
’14
’PIXE
’WL-M

’F8.3

X

L
X

L
AX

H

H
B
H

)

H

)

H

’nanometer’

>SLIT INCLINATION’

’F5.5
’degr

ee

H

’DISPERSION’

’F5.3

)

’nm/pixel’

39
73
108
143
178
214
250
286
323
360
398
436
474
513
552
592
632
673
714
755
797
840
883
926
970
1015
1060
1105
1151
1198
1245
1293
1341
1390
1439
1490
1540
1592
1644
1697
1750
1804
1859
1914

298.
300.
301.
303.
304.
306.
308.
309.
311.
313.
314.
316.
318.
319.
321.
323.
325.
326.
328.
330.
332.
334.
336.
338.
340.
342.
344.
346.
348.
350.
352.
354.
356.
358.
361.
363.
365.
367.
370.
372.
374.
377.
379.
382.
384.

714
238
778
333
905
493
098
719
358
014
688
380
090
819
566
333
120
926
752
599
467
356
267
199
154
132
133
157
205
278
375
498
646
821
022
251
507
792
105
447
820
222
656
121
619

2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048

43

48

53

62

68

N N N

52  300.

86 302.
120 303.
1565 305.
190 307.
226 308.
262 310.
298 311.
335 313.
372 315.
409 316.
447 318.
485 320.
524 322.
563 323.
603 325.
643 327.
683 329.
724 331.
765 332.
807 334.
849 336.
892 338.
935 340.
979 342.
1024 344.
1068 346.
1114 348.
1159 350.
1206 352.
1263 3b54.
1300 356.
1348 359.
1397 361.
1446 363.
1496 365.
1547 368.
1598 370.
1650 372.
1702 375.
1755 377.
1809 379.
1863 382.
1919 384.
1974 387.

812
347
897
464
047
646
262
895
545
213
898
602
324
065
825
604
403
222
061
921
802
705
629
575
543
535
550
588
651
738
850
988
152
341
568
802
075
375
704
063
452
872
323
805
320

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

10.4.5 CISCO/OHS (2003/12/31)

e CISCO O Imaging mode

98
133
167
202
238
274
310
346
383
421
458
496
535
574
613
653
693
734
775
817
859
902
945
988

1032
1077
1122
1168
1214
1261
1308
1356
1404
1453
1503
1553
1604
1655
1707
1760
1814
1868
1923
1978
2035

302.
304.
306.
307.
309.
310.
312.
314.
315.
317.
319.
320.
322.
324.
326.
327.
329.
331.
333.
335.
337.
339.
340.
342.
344.
346.
348.
351.
353.
355.
357.
359.
361.
363.
366.
368.
370.
372.
375.
377.
380.
382.
384.
387.
390.

910
456
017
595
188
799
426
070
732
411
109
824
559
312
084
875
687
519
371
243
137
053
991
950
933
938
967
020
097
198
325
478
657
862
094
354
642
958
304
679
085
521
989
489
022

[e¥eoRololoRoNoloNololooNoloNo oo loNoNo o oo oo oo o oo oo oo oo oo oo oo fo o No)

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

104. FITSOOOOOOO

Red-end wavelength of the order (nm)

Nominal dispersion at the center of

[eNeoRololoNoNoloNoloJoloNoloNo oo loNoNo oo oo o oo oo o oo oo oo oo oo oo oo No)

X-position of the red-end of the order (pixel)

Y-position of the blue-end of the order (pixel)

Slit inclination wrt the main dispersion direc.

the order

.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS

T / SIMPLE must be ’T’ for confirming FITS

16 / # of bits storing pix values

2 / # of axes in frame
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NAXIS1 = 1024 / # of pixels/row

NAXIS2 = 1024 / # of rows (also # of scan lines)

EXTEND = F / The existence of extension or not (T or F)
DISPAXIS= 2 / # of axis describing dispersion direction
OBSERVER= ’"CISCO" ~ / Name of observer

PROP-ID = 011121 / Proposal ID

FRAMEID = ’0HSA00132385’ / Image sequential number

EXP-ID = ’0HSE00132384’ / ID of the exposure this data was taken
0BS-MOD = ’IMAG ’ / Observation Mode

DATA-TYP= ’0BJECT ° / Type / Characteristics of this data
DATASET = ’DS0000 / ID of an observation dataset

RA = 702:48:01.620° / HH:MM:SS.SSS RA pointing

DEC = ’-03:31:42.86’ / +/-DD:MM:SS.SS DEC pointing

EQUINOX = 2000.0 /

RADECSYS= ’FK5 ’ /

RA2000 = ’02:48:01.620°’ / HH:MM:SS.SSS RA (J2000) pointing

DEC2000 = ’-03:31:42.86’ / +/-DD:MM:SS.SS DEC (J2000) pointing
WCS-0RIG= ’SUBARU Toolkit’ /

CRPIX1 = 512.0 /

CRPIX2 = 512.0 /

CRVAL1 = 42.00675000 /

CRVAL2 = -3.52857222 /

CDELT1 = 0.00003083 /

CDELT2 = 0.00003083 /

CTYPE1 = ’RA---TAN’ /

CTYPE2 = ’DEC--TAN’ /

CUNIT1 = ’degree °’ /

CUNIT2 = ’degree °’ /

LONGPOLE= 180.00000 /

PC001001= -1.00000000 /

PC001002= -0.00000000 /

PC002001= -0.00000000 /

PC002002= 1.00000000 /

C2PIX1 = 512.0 / Reference pixel in X

C2PIX2 = 512.0 / Reference pixel in Y

C2VAL1L = 42.00675000 / Physical value of the reference pixel Y
C2VAL2 = 2130.00000000 / Physical value of the reference pixel X
C2ELT1 = 0.00003194 / Size projected into a detector pixel Y
C2ELT2 = 0.00000000 / Size projected into a detector pixel X
C2YPE1 = ’DEC--TAN’ / Pixel coordinate system

C2YPE2 = ’WAVELENGTH’ / Pixel coordinate system

C2NIT1 = ’degree °’ / Units used in both CRVAL2 and CDELT2
C2NIT2 = ’nm ’ / Units used in both CRVAL1 and CDELT1
P2001001= 1.00000000 / Pixel Coordinate translation matrix
P2001002= 0.00000000 / Pixel Coordinate translation matrix
P2002001= 0.00000000 / Pixel Coordinate translation matrix
P2002002= 1.00000000 / Pixel Coordinate translation matrix

SLIT = ’NONE ’ / Identifier of the entrance slit used ’NONE’ if
SLT-LEN = 115.229 / Length of the slit used 0.000 if Prism Sp
SLT-WID = 119.969 / Width of the slit used 0.000 if Prism Sp
SLT-PA = -360.0 / Slit Position Angle 0.0 if Prism Sp
SLTC-RA = 42.00675000 / RA of slit center (degree)

SLTC-DEC= -3.52857222 / DEC of slit center (degree)

SLTCPIX1= 512.0 / Slit center projected on detector (pixel)
SLTCPIX2= 512.0 / Slit center projected on detector (pixel)
DISPERSR= ’NONE ’ / Name of disperser used

WAVELEN = 2130.00000 / Wavelength at detector center (nm)
WAV-MIN = 1960.00000 / Shortest wavelength focused on detector (nm)
WAV-MAX = 2300.00000 / Longest wavelength focused on detector (nm)
DATE-0BS= ’2011-01-14’ / Observation start date (yyyy-mm-dd)

uT = ’07:24:51.291° / HH:MM:SS.S typical UTC at exposure
UT-STR = ’07:24:51.291° / HH:MM:SS.S UTC at start

UT-END = ’07:25:09.064° / HH:MM:SS.S UT at end

HST = 721:24:51.2° / HH:MM:SS.S Typical HST at exposure

LST = ’22:32:40.995’ / HH:MM:SS.S Typical LST at exposure

MJD = 52926.30892278 / Modified Julian Day at typical time
TIMESYS = ’UTC ’ / Time system used in this header

EXPTIME = 15.000 / Total integration time (sec)

OBJECT = ’Nandesuka’ / Target Description

AZIMUTH = 103.0 / Azimuth angle of telescope pointing
ALTITUDE= 23.2 / Altitude angle of telescope pointing
TELFOCUS= ’Nasmyth-IR’ / Focus where a beam is reachable

FOC-POS = ’Nasmyth-IR’ / Focus where the instrument is attached
FOC-VAL = -0.245 / Encoder value of the focus unit

M2-TIP = ’0FF ’ / 2nd Mirror tip-tilt on/off

M2-TYPE = °CS_IR °’ / Type of the Secondary Mirror (Opt/IR)
FILTERO1= ’Kp ’ / Filter name/ID

FILTERO2= ’NONE ’ / Filter name/ID

AIRMASS = 2.52900 / Averaged Air Mass

ZD = 66.83 / Zenith Distance at typical time

INS-VER = 2.00 / Version of the instrument

DETECTOR= ’HAWAII ° / Name of the detector

DET-TMP = 77.0 / Detector temperature

GAIN = 3.50 / AD conversion factor
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DET-NSMP= 1 / Number of multiple sample in each exposure
PRD-MIN1= 0 / Start X position of partialy read out
PRD-MIN2= 0 / Start position Y of partialy readout
PRD-RNG1= 1024 / X Range of the partialy read out

PRD-RNG2= 1024 / Y range of the partialy readout

BIN-FCT1= 1 / Binning factor of X axis

BIN-FCT2= 1 / Binning factor of Y axis

NAS-TAVE= 0.00 / Average Value of Nasmyth Enclosure

Name of Instrument

Telescope Name

Observatory Name

Allocation mode for Instrument

INSTRUME= ’CISCO ’
TELESCOP= ’SUBARU °
OBSERVAT= ’NAQOJ ’
0BS-ALOC= ’0Observation’

N e N

BLANK = 32768 / Value used for NULL pixels
BSCALE = 1.00 / Real = fits-value*BSCALE+BZERO
BUNIT = ’ADU ’ Unit of original pixel values
BZERO = 0.00 / Real = fits-value*BSCALE+BZERO
OHSSLIT = HOME OHSSLIT Type

OHSSLOFF= 0.000 / OHSSLIT Offset (pix)

cbi_1 = -0.00003083

CD1_2 = -0.00000000

Cb2_1 = -0.00000000

CD2_2 = 0.00003083

END

e CISCO O Spectroscopy mode

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / SIMPLE must be ’T’ for confirming FITS
BITPIX = 16 / # of bits storing pix values

NAXIS = 2 / # of axes in frame

NAXIS1 = 1024 / # of pixels/row

NAXIS2 = 1024 / # of rows (also # of scan lines)

EXTEND = F / The existence of extension or not (T or F)
DISPAXIS= 1 / # of axis describing dispersion direction
OBSERVER= ’CISCO ’ / Name of observer

PROP-ID = 011129 / Proposal ID

FRAMEID = ’0HSA00131227° / Image sequential number

EXP-ID = ’0HSE00131227° / ID of the exposure this data was taken
0BS-MOD = ’SPEC ’ / Observation Mode

DATA-TYP= ’0BJECT ° / Type / Characteristics of this data
DATASET = ’DS0000 / ID of an observation dataset

RA = 221:51:49.469° / HH:MM:SS.SSS RA pointing

DEC = 7-11:19:47.04° / +/-DD:MM:SS.SS DEC pointing

EQUINOX = 2000.0 /

RADECSYS= ’FK5 ’ /

RA2000 = ’21:51:49.469° / HH:MM:8S.SSS RA (J2000) pointing
DEC2000 = ’-11:19:47.04° / +/-DD:MM:SS.SS DEC (J2000) pointing
WCS-0RIG= ’SUBARU Toolkit’ /

CRPIX1 = 512.0 /

CRPIX2 = 512.0 /

CRVAL1 = 327.95612083 /

CRVAL2 = -11.32973333 /

CDELT1 = 0.00003083 /

CDELT2 = 0.00003083 /

CTYPE1 = ’RA---TAN’ /

CTYPE2 = ’DEC--TAN’ /

CUNIT1 = ’degree °’ /

CUNIT2 = ’degree °’ /

LONGPOLE= 180.00000 /

PC001001= 0.35999681 /

PC001002= 0.93295353 /

PC002001= 0.93295353 /

PC002002= -0.35999681 /

C2PIX1 = 512.0 / Reference pixel in X

C2PIX2 = 512.0 / Reference pixel in Y

C2VAL1 = 1440.00000000 / Physical value of the reference pixel Y
C2VAL2 = -11.32973333 / Physical value of the reference pixel X
C2ELT1 = 0.00000000 / Size projected into a detector pixel Y
C2ELT2 = 0.00003194 / Size projected into a detector pixel X
C2YPE1 = ’WAVELENGTH’ / Pixel coordinate system

C2YPE2 = ’DEC--TAN’ / Pixel coordinate system

C2NIT1 = ’nm ’ / Units used in both CRVAL2 and CDELT2
C2NIT2 = ’degree °’ / Units used in both CRVAL1 and CDELT1
P2001001= 1.00000000 / Pixel Coordinate translation matrix
P2001002= 0.00000000 / Pixel Coordinate translation matrix
P2002001= 0.00000000 / Pixel Coordinate translation matrix
P2002002= 1.00000000 / Pixel Coordinate translation matrix
SLIT = ’Longslit’ / Identifier of the entrance slit used ’NONE’ if
SLT-LEN = 1156.229 / Length of the slit used 0.000 if Prism Sp
SLT-WID = 0.600 / Width of the slit used 0.000 if Prism Sp
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SLT-PA
SLTC-RA
SLTC-DEC=
SLTCPIX1=
SLTCPIX2=
DISPERSR=
WAVELEN
WAV-MIN
WAV-MAX
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
EXPTIME
OBJECT
AZIMUTH
ALTITUDE=
TELFOCUS=
FOC-POS
FOC-VAL
M2-TIP
M2-TYPE
FILTERO1=
FILTERO2=
AIRMASS
ZD
INS-VER =
DETECTOR=
DET-TMP =
GAIN =
DET-NSMP=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
NAS-TAVE=
INSTRUME=
TELESCOP=
OBSERVAT=
0BS-ALOC=
BLANK
BSCALE
BUNIT
BZERO
OHSSLIT
OHSSLOFF
CD1_1
CD1_2
CD2_1
CD2_2
END

248.9
327.95612083
-11.32973333
512.0
512.0
> JHGr ’
1440.00000
1050.00000
1810.00000
’2011-09-14°
’09:13:06.349°
’09:13:06.349°
’09:16:29.120°
’23:13:06.3°
’22:22:57.184°
52896.38409717
’UTC b
200.000
’Nandesuka’
195.9
57.7
’Nasmyth-IR’
’Nasmyth-IR’
-0.252
’0FF ’
’CS_IR ’
’NONE ’
> JHGr ’
1.18200
32.26
2.00
HAWAIT °
77.3
3.50
1
0
0
1024
1024
1
1
0.00
’CISCO ’
’SUBARU
’NAOJ ’
’Observation’
32768
1.00
’ADU ’
0.00
HOME
0.000
0.00001110
0.00002877
0.00002877
-0.00001110

N e Y Y

ooooogrmsooooooon

Slit Position Angle 0.0 if Prism Sp

RA of slit center (degree)

DEC of slit center (degree)

Slit center projected on detector (pixel)
Slit center projected on detector (pixel)
Name of disperser used

Wavelength at detector center (nm)
Shortest wavelength focused on detector (nm)
Longest wavelength focused on detector (nm)
Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at exposure
HH:MM:SS.S UTC at start

HH:MM:SS.S UT at end

HH:MM:SS.S Typical HST at exposure
HH:MM:SS.S Typical LST at exposure
Modified Julian Day at typical time

Time system used in this header

Total integration time (sec)

Target Description

Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

2nd Mirror tip-tilt on/off

Type of the Secondary Mirror (Opt/IR)
Filter name/ID

Filter name/ID

Averaged Air Mass

Zenith Distance at typical time

Version of the instrument
Name of the detector
Detector temperature

AD conversion factor
Number of multiple sample in
Start X position of partialy
Start position Y of partialy readout
X Range of the partialy read out

Y range of the partialy readout
Binning factor of X axis

Binning factor of Y axis

Average Value of Nasmyth Enclosure
Name of Instrument

Telescope Name

Observatory Name

Allocation mode for Instrument
Value used for NULL pixels

Real = fits-value*BSCALE+BZERO
Unit of original pixel values

Real = fits-value*BSCALE+BZERO
OHSSLIT Type

OHSSLIT Offset (pix)

each exposure
read out

e OHS O Spectroscopy mode

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
DISPAXIS=
OBSERVER=
PROP-ID
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP=
DATASET
RA

DEC
EQUINOX
RADECSYS
RA2000
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T
16
2
1024
1024
F
1
’0HS ’
’ol1111
’0HSA00134121°
’0HSE00134120°
’SPEC ’
>STANDARD’
’DS0000
’03:15:05.702°
’-05:28:21.23°
2000.0
’FK5 ’
’03:15:05.702°

R N Y N

SIMPLE must be ’T’ for confirming FITS

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)

The existence of extension or not (T or F)
# of axis describing dispersion direction
Name of observer

Proposal ID

Image sequential number

ID of the exposure this data was taken
Observation Mode

Type / Characteristics of this data

ID of an observation dataset

HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing

HH:MM:S8S.SSS RA (J2000) pointing



DEC2000
WCS-O0RIG:
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
LONGPOLE

PC002002
C2PIX1
C2PIX2
C2VAL1
C2VAL2
C2ELT1
C2ELT2
C2YPE1
C2YPE2
C2NIT1
C2NIT2
P2001001
P2001002=
P2002001=
P2002002
SLIT
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC

DISPERSR
WAVELEN
WAV-MIN
WAV-MAX
DATE-0BS
UT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
EXPTIME
0BJECT
AZIMUTH
ALTITUDE
TELFOCUS
FOC-POS
FOC-VAL
M2-TIP
M2-TYPE
FILTERO1
FILTERO2
AIRMASS
ZD
INS-VER
DETECTOR:
DET-TMP
GAIN
DET-NSMP:
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
NAS-TAVE=
INSTRUME=
TELESCOP=
OBSERVAT=
0BS-ALOC:
BLANK
BSCALE
BUNIT
BZERO

’-05:28:21.23°
’SUBARU Toolkit’
512.0
512.0
48.77375833
-5.47256389
0.00003083
0.00003083
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
180.00000
-1.00000000
-0.00000000
0.00000000
1.00000000
512.0
512.0
1440.00000000
-5.47256389
0.00000000
0.00003194
’WAVELENGTH’
’DEC--TAN’
Jmn )
’degree
1.00000000
0.00000000
0.00000000
1.00000000
’Longslit’
75.000
2.000
0.0
48.77375833
-5.47256389
512.0
512.0

> JHGr ’
1440.00000
1050.00000
1810.00000

’2011-11-23°

’12:25:48.562°

’12:25:48.562°

’12:26:01.329°

’02:25:48.5°

’03:54:10.482°

52931.51791897

JUTC )

10.000

’Nandesuka’

201.8
63.0

’Nasmyth-IR’

’Nasmyth-IR’

-0.349

’0FF ’

’CS_IR ’

’NONE ’

> JHGr ’

1.12300
27.05
2.00

’HAWAIT °

77.0
3.50
1
0
0
1024
1024
1
1
0.00

’CISCO ’

’SUBARU °’

’NAOJ ’

’Observation’

32768
1.00

’ADU ’

0.00

e e e N

104. FITSOOOOOOO

+/-DD:MM:SS.SS DEC (J2000) pointing

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel Y
Physical value of the reference pixel X
Size projected into a detector pixel Y
Size projected into a detector pixel X
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL2 and CDELT2
Units used in both CRVAL1 and CDELT1
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

Identifier of the entrance slit used ’NONE’
Length of the slit used 0.000 if Prism Sp
Width of the slit used 0.000 if Prism Sp

S1lit Position Angle 0.0 if Prism Sp
RA of slit center (degree)
DEC of slit center (degree)

Slit center projected on detector (pixel)
Slit center projected on detector (pixel)

Name of disperser used
Wavelength at detector center (nm)

Shortest wavelength focused on detector (nm)
Longest wavelength focused on detector (mm)

Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at exposure
HH:MM:SS.S UTC at start

HH:MM:SS.S UT at end

HH:MM:SS.S Typical HST at exposure
HH:MM:SS.S Typical LST at exposure
Modified Julian Day at typical time
Time system used in this header
Total integration time (sec)

Target Description

Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Focus where a beam is reachable
Focus where the instrument is attached
Encoder value of the focus unit

2nd Mirror tip-tilt on/off

Type of the Secondary Mirror (Opt/IR)
Filter name/ID

Filter name/ID

Averaged Air Mass

Zenith Distance at typical time
Version of the instrument

Name of the detector

Detector temperature

AD conversion factor

Number of multiple sample in each exposure

Start X position of partialy read out
Start position Y of partialy readout
X Range of the partialy read out

Y range of the partialy readout
Binning factor of X axis

Binning factor of Y axis

Average Value of Nasmyth Enclosure
Name of Instrument

Telescope Name

Observatory Name

Allocation mode for Instrument

Value used for NULL pixels

Real = fits-value*BSCALE+BZERO

Unit of original pixel values

Real = fits-value*BSCALE+BZERO
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OHSSLIT = NORMAL  / OHSSLIT Type
OHSSLOFF= -8.700 / OHSSLIT Offset (pix)
cD1_1 = -0.00003083 /

cD1_2 = -0.00000000 /

cD2_1 = 0.00000000 /

cD2_2 = 0.00003083 /

END

10.4.6 Suprime-Cam (2003/12/31)

1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
BZERO
BSCALE
BUNIT
BLANK
DATE-0BS
uT
UT-STR
UT-END
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
TIMESYS
MJD-STR
MJD-END
ZD-STR
ZD-END
SECZ-STR=
SECZ-END=
AIRMASS =
AZIMUTH =
ALTITUDE=
PROP-ID =
OBSERVER=
FRAMEID
EXP-ID
DATASET
0BS-MOD
0BS-ALOC
DATA-TYP=
0BJECT
RA

DEC
RA2000
DEC2000
OBSERVAT=
TELESCOP=
FOC-POS =
TELFOCUS=
FOC-VAL =
FILTERO1=
EXPTIME =
INSTRUME=
DETECTOR=
DET-ID
DET-AO1
DET-P101=
DET-P201=
DET-TMP =
DET-TMED=
DET-TMIN=
DET-TMAX=
GAIN =
EFP-MIN1=
EFP-RNG1=
EFP-MIN2=
EFP-RNG2=
PRD-MIN1=
PRD-RNG1=
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T
16
2
2080
4100
F
32768.0
1.0
’ADU ’
-32768
’2011-11-03?
’15:18:05.753°
’15:18:05.753°
’15:21:05.010°
’05:18:05.753”
’05:18:05.753°
’05:21:05.010°
’05:43:50.641°
’05:43:50.641°
’05:46:50.389’
52915.637562
JUTC )
52915.637562
52915.639637
56.493
57.152
1.811
1.844
1.8400
248.953
33.509
’ol1111
’SuprimeCam’
’SUPA00250799°
’SUPE00250790°
’DS000 ’
’IMAG_N °
’Observation’
’0BJECT °
’Nandesuka ’
’02:17:57.646°
’-05:26:18.56°
’02:17:57.646°
’-05:26:18.56°
’NAOJ ’
’Subaru
’Prime ’
’Prime ’
7.800
W-S-I+
180.0
’SuprimeCam’
‘w7c3 ’
9
1.571
47.220
0.705
166.39
0.00
0.00
0.00
2.500
33
2048
1
4100
1
2080

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

file does conform to FITS standard

number of bits per data pixel

number of data axes

length of data axis 1

length of data axis 2

FITS dataset may contain extensions

offset data range to that of unsigned short
default scaling factor

Unit of original pixel value

Value used for NULL pixels

Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at the exposure (middle
HH:MM:SS.S UTC at the start exposure time
HH:MM:SS.S UTC at the end of the exposure
HH:MM:SS.S Typical HST at exposure

HH:MM:SS.S HST at the beginning of exp.
HH:MM:SS.S HST at the end of exposure
HH:MM:SS.SSS Typical LST at exposure
HH:MM:SS.SSS LST at the beginning of exposure
HH:MM:SS.SSS LST at the end of exposure

[d] Mod. Julian Date at typical time

Time System used in the header

[d] Mod.Julian Date at the start of exposure
[d] Mod.Julian Date at the end of exposure
[degree] Zenith Distance at exposure start tim
[degree] Zenith Distance at exposure end time
SEC(Zenith Distance) at exposure start time
SEC(Zenith Distance) at exposure end time
Average airmass during exposure

[degree] Azimuth of tel-pointing. 0:N->90:E
[degree] Altitude ang. of telescope pointing
Proposal ID

Names of the Observers

Image sequential number

ID of exposure (shot) this data were taken

ID of dataset this data were taken
Observation Mode

Allocation Mode

Characteristics of this data

Identification of object observed

Right ascension of telescope pointing
Declination of telescope pointing

Right ascension of telescope pointing (J2000)
Declination of telescope pointing (J2000)
Observatory

Telescope name

Position of the instrument focus unit

The Focus where beam reaches

[mm] Encoder value of the focus unit

Filter name/ID

[sec] Total integration time

Name of instrument

Name of the detector/CCD

ID of the detector used for this data
[degree] Relative angle of the nn-th detector
[mm] Relative X-position of the nn-th detector
[mm] Relative Y-position of the nn-th detector
[Kelvin] Detector temperature

[Kelvin] Median of the detector temperature
[Kelvin] Minimum of the detector temperature
[Kelvin] Maximum of the detector temperature
AD conversion factor (electron/ADU)

Start position of effective frame in axis-1
Range of effective frame in axis-1

Start position of effective frame in axis-2
Range of effective frame in axis-2

Start X position of partialy read out

X range of the partialy readout

S
S
S
S



PRD-MIN2=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2
DET-VER
INS-VER
WEATHER
SEEING
ADC-TYPE
ADC-STR
ADC-END
INR-STR
INR-END
DOM-WND
0UT-WND
DOM-TMP
0UT-TMP
DOM-HUM
0UT-HUM
DOM-PRS
OUT-PRS
EXP1TIME
COADD
M2-P0OS1
M2-P0S2
M2-P0S3
M2-ANG1
M2-ANG2
M2-ANG3
AUTOGUID:
COMMENT
COMMENT
COMMENT
S_UFNAME=
S_FRMP0OS=
S_BCTAVE=

S_YFLIP
S_M20FF1

S_DELTAD=
S_SENT =
EQUINOX =
CRVALL =
CRVAL2 =
CRPIX1 =
CRPIX2 =
CDELT1 =
CDELT2 =
PC001001=

LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
WCS-ORIG
RADECSYS
CD1_1
CD1_2
CD2_1
CD2_2
END

1
4100
1

1
’spcam20010412°
’Messiab/sup020829°
’Fare
0.00
]IN )
28.630
29.370
151.887
162.186
0.10
6.50
276.85
276.55
19.7
20.5
622.30
622.30
180.0
1
0.095
-0.533
7.758
-0.000
-0.000
0.000
’0FF ’

N N N N Y NN
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Start Y position of partialy read out
Y range of the partialy readout
Binning factor of axis 1
Binning factor of axis 2
Version of the detector control command
Version of the instrument (hard/soft)
> / Weather condition

[arcsec] FWHM of the star at telescope focus

ADC name if it is used. (BLUE, RED, NONE)
[mm] ADC pos. at the start of exposur

[mm] ADC pos. at the end of exposure
[degree] Inst. rotator angle at start
[degree] Inst. rotator angle at end

[m/s] Wind speed in the dome/enclosure
[m/s] Wind speed outside dome/enclosure
[Kelvin] Atm. temp. in the dome/enclosure
[Kelvin] Atm. temp. outside the dome/encl.
[%] Humidity in the dome

[%] Humidity outside the dome/encl.

[hPa] Atm. pressure in the dome

[hPa] Atm. press. outside the dome/encl.
[s] one exposure time

number of exposure

[mm] Stewart Platform x-value

[mm] Stewart Platform x-value

[mm] Stewart Platform x-value

[arcmin] Stewart Platform x-rotation angle
[arcmin] Stewart Platform y-rotation angle
[arcmin] Stewart Platform z-rotation angle
Autoguid on/off

——————————————— PARAMETERS FOR SUPRIME_CAM

’object111l_w7c3.fits’ / User assigned file name

’0401 ’
999.999
999.999
JN/A })
’N/A H
’N/A )
2000.0
160.01
-0.03
999.99
999.99
276.79
0.00
0.00
T
T
0.000
0.000
7.800
0.000
0.00
F
2000.0
34.49019167
-5.43848889
-3148.0
-47.0
-0.00005611
0.00005611
1.00000000
0.00000000
-0.00000000
1.00000000
180.00000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree
’SUBARU Toolkit’
’FK5 ’
-0.00005611
0.00000000
0.00000000
0.00005611

N e N N

Frame position (IIJJ)
[ADU] Average count outside effective data

[ADU] S.D. of the count outside the eff. data

Name of the guide-star
R.A. of the guide-star
Dec. of the guide-star
[yl Equinox of the guide-star position
[mm] Position of the guiding probe (X)
[mm] Position of the guiding probe (Y)
[mm] Position of the guiding probe (R)

[degree] Position of the guiding probe (theta)

[Kelvin] Averaged temp. in Camera enclosure
[Kelvin] Maximum temp. in Camera enclosure
[Kelvin] Minimum temp. in Camera enclosure
CCD readout is x-flipped when create image
CCD readout is y-flipped when create image
[mm] Stewart Platform x-offset

[mm] Stewart Platform y-offset

[mm] Stewart Platform z-offset

[mm] delta z for FocusTest

[arcsec] delta Dec for FocusTest

Already send to OBC

Standard FK5 (years)

Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1

Units used in both CRVAL2 and CDELT2
Origin of the WCS value

The equatorial coordinate system

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix
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10.4.7 MIRTOS (1998/09/03)

e MIRTOS O MIR mode O OO ASCII Table Extension

1

1234567890123456789012345678901234567890123456789012345678901234567890123456789

2 3

4 5 6 7

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
NAXIS3
EXTEND

COMMENT Updated:
’D.Tomono, Y.Doi, T.Nishimura’

OBSERVER=
PROP-ID
DATASET =
INSTRUME=
INS-VER
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP=
OBSERVAT=
TELESCOP=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
TIMESYS
RADECSYS
PROJP1
PROJP2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
BSCALE
BZERO
BUNIT
BLANK
DATE-0BS
UT

HST

LST

MJD
EXPTIME
0BJECT
RA
RA2000
DEC
DEC2000
EQUINOX
AZIMUTH
ALTITUDE
FOC-POS
FOC-LEN
FOC-VAL
M2-TYPE
M2-TIP
APERTURE
INR-STR
INR-END
AIRMASS
ZD

SECZ
M_WINDOW=
M_M1MOT1=
M_M1MOT2=
M_M2MOT1=
M_M2MOT2=
FILTERO1=
FILTERO2=
FILTERO3=

180

T
32
3
336
240
10
T

’P1998-0430-1"
’Used for DASH’
’MIRTOS °
’1.1 980701°
’MIRA000000001°
’MIRMO00000001°
’imaging °’
’object
’NAOJ ’
’Subaru ’
160.0
120.0
189.00529167
-39.86927778
0.0000186328
0.0000186328
’RA--TAN °’
’DEC--TAN’
’degree
’degree ’
’UTC )
’FK5 ’
0.0
0.0
180.00000
1.00000000
0.00000000
0.00000000
1.00000000
1
0
’ADU ’
32768
?1998-04-30’
’09:12:00.0°
’23:12:00.0°
’12:34:56.7°
12345.67890000
0.0800
’HR 4796 °’
’12:36:01.270°
’12:36:01.270°
’-39:52:09.40°
’-39:52:09.40°
2000.0
12.34000
12.34000
’CASSEGRAIN’
100000.000
2.531
IIR )
’off ’
’21x16 ’
12.345
12.345
4.67918
77.660
4.679
’ZnSe ’
224
339
224
339
’Through °’
) )

> 30mm-phi’

/
/
/
/
/
/

Standard FITS format

Number of bits storing pix values
Number of axis in frame

Number of pixels/row

Number of rows

Number of frames

/ ASCII Table for Z-frame description
COMMENT Sample Primary header for MIRTOS written by Tomono on 1998/9/2

NN NN

B T e T e N e  RES

string format %-30s => %-8.30s, M_BEAM, M_OBSID

/ Name of observers
Proposal ID

What is this? Ref. George
Name of instrument

Version of the instrument
FITS File sequential number

Observation Mode
object/flat/pupil/pupil_flat/dark

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

Physical value of the reference pixel X
Physical value of the reference pixel Y
X Scale projected on detector (#/pix)

Y scale projected on detector (#/pix)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Time System used in the header. UTC fix.
The equatorial coordinate system
Projection type of the first axis
Projection type of the second axis

The North Pole of standard system (deg)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Real=fits-value*BSCALE+BZERO
Real=fits-value*BSCALE+BZERO

Unit of original pixel values

Value used for NULL pixels

yyyy-mm-dd UTC obs start date
HH:MM:SS.S UTC at typical time(=start)
HH:MM:S8S.S HST at typical time(=start)
HH:MM:SS.S LST at typical time(=start)

Modified Julian Day at typical time(=start)

Total integration time per frame(sec)
Target Description

HH:MM:S8S.SSS RA (J2000) pointing
HH:MM:S8S.SSS RA (J2000) pointing
+/-DD:MM:S8S.SS DEC (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing

Azimuth of telescope pointing (degree)
Altitude of telescope pointing(degree)
Focus where the instrument is attached
Focal length of the telescope (mm)
Encoder value of the focus unit (mm)
Type of the secondary mirror (Opt/IR)
Tip/Tilt of the Secondary Mirror (on/off)
Field stop ID

Instrument Rotator angle at Start (deg)
Instrument Rotator angle at End (deg)
Averaged Air Mass

Zenith Distance at typical time
SEC(Zenith Distance) at typical time
MIRTOS dewar entrance window

Beam Stearing Mirror Direction (count)
Beam Stearing Mirror Direction (count)
Beam Splitter Direction (count)

Beam Splitter Direction (count)

Filter name/ID

Filter name/ID

Lyot Stop name/ID



104. FITSOOOOOOO

DETECTOR= ’Ratheon Si:As IBC 320x240’ / Name of the detector/CCD

DET-ID = 1 / ID of the detector used for this data
DETPXSZ1= 0.050 / Detector pixel size in axisl (mm)
DETPXSZ2= 0.050 / Detector pixel size in axis2 (mm)
DET-A00 = 0.100 / Relative angle of nn-th detector (deg)
DET-TMP = 6.01 / Detector temperature (K)

GAIN = 330.90 / AD conversion factor (electron/ADU)
PRD-MIN1= 1 / Start X pos. of partially read out (pix)
PRD-MIN2= 1 / Start Y pos. of partially read out (pix)
PRD-RNG1= 320 / X Range of partially read out (pix)
PRD-RNG2= 240 / Y Range of partially read out (pix)
BIN-FCT1= 1 / Binning factor of X axis (pixel)
BIN-FCT2= 1 / Binning factor of Y axis (pixel)

COMMENT === Beam: U(chop+, nod+) u(-,+) D(+,-) d(-,-) X(other) C(Cont)
M_BEAM = 1 / Number of Beam Description Keywords M_BEAMn
M_BEAM1 = ’UuUuUuUuUuUuUuUulUuUuUululUulUulUululUulUuluUuUuUulUuluUulUulUululUulUulu’
COMMENT === Beams are also described in ASCII Table Extension

WEATHER = ’Sunny ’ / Weather condition

SEEING = 0.45 / Long integ PSF FWHM (arcsec)

DOM-WND = 4.61 / Wind speed in the dome (m/s)

OUT-WND = 7.79 / Wind speed outside (m/s)

DOM-TMP = 273.5 / Temperature measured in the dome (K)
OUT-TMP = 273.7 / Temperature measured outside dome (K)
DOM-HUM = 0.050 / Humidity measured in the dome

OUT-HUM = 0.060 / Humidity measured outside the dome
DOM-PRS = 670.00 / Atmospheric pressure in the Dome (hpa)
OUT-PRS = 670.00 / Atmospheric pressure outside dome (hPa)
COMMENT

COMMENT (: Subaru Device Dependent Header for MIRTOS :)

COMMENT

COMMENT === ID

M_CHID = °’MIR ’ / ID of camera channel of MIRTOS

M_OBSID = ’19980430-0001° / ID of set of chop/nod observation
M_TWID = ’19980430-0010’ / ID of two-wavelength simultaneous file
M_FLATID= ’NA ? / ID of the most recent flat field file
M_DARKID= ’NA ’ / ID of the most recent dark exposure file
M_DETO01 = 12.30000 / Rel X pos of NIR from MIR on sky (pixel)
M_DET02 = 45.60000 / Rel Y pos of NIR from MIR on sky (pixel)
COMMENT === Chopping and Nodding

M_CHOPTM= 0.20 / Chopping period (sec)

M_CHOPTH= 90.00 / Chopping throw (arcsec)

M_CHOPPA= 0.00 / Chopping P.A. origin:source/pointing (deg)
M_NODTM = 10.0 / Nodding period (sec)

M_NODTH = 90.00 / Nodding throw (arcsec)

M_NODPA = 90.00 / Nodding P.A. origin:source/pointing (deg)
COMMENT === M_RF are Reference Square Corners in Pix, -1:NA O:No ref in image
M_RFX1PP= -1 / Corner 1 X for Chop+ Nod+

M_RFY1PP= -1 / Corner 1 Y for Chop+ Nod+

M_RFX2PP= -1 / Corner 2 X for Chop+ Nod+

M_RFY2PP= -1 / Corner 2 Y for Chop+ Nod+

M_RFX1MP= -1 / Corner 1 X for Chop- Nod+

M_RFY1MP= -1 / Corner 1 Y for Chop- Nod+

M_RFX2MP= -1 / Corner 2 X for Chop- Nod+

M_RFY2MP= -1 / Corner 2 Y for Chop- Nod+

M_RFX1PM= -1 / Corner 1 X for Chop+ Nod-

M_RFY1PM= -1 / Corner 1 Y for Chop+ Nod-

M_RFX2PM= -1 / Corner 2 X for Chop+ Nod-

M_RFY2PM= -1 / Corner 2 Y for Chop+ Nod-

M_RFX1MM= -1 / Corner 1 X for Chop- Nod-

M_RFY1MM= -1 / Corner 1 Y for Chop- Nod-

M_RFX2MM= -1 / Cornmer 2 X for Chop- Nod-

M_RFY2MM= -1 / Corner 2 Y for Chop- Nod-

COMMENT === Temperature

M_0-TMP = 35.6 / Temperature of Optics (K)

M_A-TMP1= 300.1 / Temperature of Ambient thermometer (K)
M_A-TMP2= 350.3 / Temperature of Ambient thermometer (K)
M_A-TMP3= 280.4 / Temperature of Ambient thermometer (K)
M_A-TMP4= 300.1 / Temperature of Ambient thermometer (K)
COMMENT === Clock

M_CLKFL = ’/common/clock/980828/twsaa2_mir’ / Clock file name

M_CLKMR = ’chop02nod10_1’ / Clock pattern marco name

M_CLKMC = ’This is only preliminary’ / Comment on clock pattern macro
M_PIXTIM= 5.0 / Clock duration for a pixel (us)
M_FRTIME= 32.3 / Time to sweep one frame (ms)

COMMENT === FMC

M_JPORT = 0 / Jump port value at the time of getting data
M_REFSUB= T / Subtraction of reference column T:done
M_ARRANG= ’Raw980828° / Data sequence FITS/Raw-hardware version
M_BANK = °A ’ / Bank name where the data was stored
COMMENT == BlackBody

M_BBPOS = F / Black Body Position T:In F:0Out

M_BBTMP = 270.0 / Temperature of Black Body (K)

END
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XTENSION= °’TABLE ’ / ASCII Table Extension

BITPIX = 8 / Number of bits storing pix values

NAXIS = 2 / Number of axis in frame

NAXIS1 = 17 / Number of characters in a row

NAXIS2 = 10 / Number of rows = number of frames
PCOUNT = 0 / No random parameters

GCOUNT = 1 / Only one group

TFIELDS = 4 / Number of fields in a row

EXTNAME = ’Frames °’ / Name

TTYPE1 = ’Chop ’ / Chop beam: +/-

TBCOL1 = 1 / start column of this field

TFORM1 = A1 ’ / 1 character

TTYPE2 = ’Nod ’ / Nod beam: +/-

TBCOL2 = 2 / start column of this field

TFORM2 = A1 ’ / 1 character

TTYPE3 = ’NumReads’ / Number of read outs for a pixel

TBCOL3 = 3 / start column of this field

TFORM3 = ’I6 ’ / 6 digit integer

TUNIT3 = ’Samples ’ / units: ADC Samplings for a pixel

TTYPE4 = ’WaitTime’ / Wait time for secondary stabilization
TBCOL4 = 9 / start column of this field

TFORM4 = °’F10.4 ’ / 9 digit floating down to lus + space
TUNIT4 = ’ms ’ / units: milli-second

TTYPES = ’NDRate °’ / Integration Duty Cycle x/243 only MIR
TBCOLS = 19 / start column of this field

TFORM5 = ’I4 i / 3 digit integer + space

TUNITS = ’rows ’ / units: milli-second

TTYPE6 = ’CentroiX’ / Centroid X Position of Reference Source
TBCOL6 = 23 / start column of this field

TFORM6 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT6 = ’pix ’ / units: pix -1:NA

TTYPE7 = ’CentroiY’ / Centroid Y Position of Reference Source
TBCOL7 = 30 / start column of this field

TFORM7 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT7 = ’pix ’ / units: pix -1:NA

TTYPE8 = ’PeakX ’ / Peak X Position of Reference Source
TBCOL8 = 37 / start column of this field

TFORM8 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT8 = ’pix ’ / units: pix -1:NA

TTYPE9 = ’PeakY ’ / Peak Y Position of Reference Source
TBCOL9 = 44 / start column of this field

TFORM9 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT9 = ’pix ’ / units: pix -1:NA

COMMENT Sample ASCII Extension header for MIRTOS written by Tomono on 1998/9/2
COMMENT Storage of Centroid/peak position needs to be thought again
END

e MIRTOS O NIR mode O OO ASCII Table Extension

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format

BITPIX = 32 / Number of bits storing pix values
NAXIS = 3 / Number of axis in frame

NAXIS1 = 256 / Number of pixels/row

NAXIS2 = 256 / Number of rows

NAXIS3 = 10 / Number of frames

EXTEND = T / ASCII Table for Z-frame description

COMMENT Sample Primary header for MIRTOS written by Tomono on 1998/9/2
COMMENT Updated: string format %-30s => %-8.30s, M_BEAM, M_OBSID
OBSERVER= ’D.Tomono, Y.Doi, T.Nishimura’ / Name of observers

PROP-ID = ’P1998-0430-1’ / Proposal ID

DATASET = ’Used for DASH’ / What is this? Ref. George
INSTRUME= °’MIRTOS ° / Name of instrument

INS-VER = ’1.1 980701’ / Version of the instrument
FRAMEID = ’MIRA000000002’ / FITS File sequential number
EXP-ID = ’MIRNO00000001’

0BS-MOD = ’imaging ’ ; Observation Mode

DATA-TYP= ’object °’
OBSERVAT= ’NAOJ ’
TELESCOP= ’Subaru °’

object/flat/pupil/pupil_flat/dark
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CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
TIMESYS
RADECSYS
PROJP1
PROJP2
LONGPOLE

PC002002
BSCALE
BZERO
BUNIT
BLANK
DATE-0BS
UT

HST

LST

MJD
EXPTIME
0BJECT
RA
RA2000
DEC
DEC2000
EQUINOX
AZIMUTH
ALTITUDE
FOC-POS
FOC-LEN
FOC-VAL
M2-TYPE
M2-TIP
APERTURE
INR-STR
INR-END
AIRMASS
ZD

SECZ
M_WINDOW
M_M1MOT1=
M_M1MOT2=
M_M2MOT1=
M_M2MOT2=
FILTERO1=
FILTERO3=
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2
DET-A00
DET-TMP
GAIN
PRD-MIN1

BIN-FCT2
COMMENT
M_BEAM
M_BEAM1
COMMENT
WEATHER
SEEING
DOM-WND
0UT-WND
DOM-TMP
0UT-TMP
DOM-HUM
0UT-HUM
DOM-PRS
OUT-PRS
COMMENT

COMMENT (:

128.0 /

128.0 /

189.00529167 /

-39.86927778 /

0.0000076860 /

0.0000076860 /

’RA--TAN ° /

’DEC--TAN’ /

’degree ’ /

’degree ’ /

’UTC ’ /

’FK5 ? /

0.0 /

0.0 /

180.00000 /

1.00000000 /

0.00000000 /

0.00000000 /

1.00000000 /

1/

0/

>ADU ’ /

32768 /

71998-04-30" /

’09:12:00.0° /

’23:12:00.0° /

’12:34:56.7° /

12345.67890000 /

0.0800 /

’HR 4796 ° /

’12:36:01.270° /

712:36:01.270° /

’-39:52:09.40° /

’-39:52:09.40° /
2000.0

12.34000 /

12.34000 /

>CASSEGRAIN’ /

100000.000 /

2.531 /

’IR ’ /

’off ’ /

’21x16 ’ /

12.345 /

12.345 /

4.67918 /

77.660 /

4.679 /

’ZnSe ’ /

224 /

339 /

224 /

339 /

IK ) /

> 13mm-phi’ /
’Ratheon InSb 256x256°

1/

0.030 /

0.030 /

-0.100 /

30.12 /

123.40 /

1/

1/

256 /

256 /

1 /

1/

104. FITSOOOOOOO

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

Physical value of the reference pixel X
Physical value of the reference pixel Y
X Scale projected on detector(#/pix)

Y scale projected on detector(#/pix)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Time System used in the header. UTC fix.
The equatorial coordinate system
Projection type of the first axis
Projection type of the second axis

The North Pole of standard system (deg)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Real=fits-value*BSCALE+BZERO
Real=fits-value*BSCALE+BZERO

Unit of original pixel values

Value used for NULL pixels

yyyy-mm-dd UTC obs start date
HH:MM:SS.S UTC at typical time(=start)
HH:MM:SS.S HST at typical time(=start)
HH:MM:SS.S LST at typical time(=start)
Modified Julian Day at typical time(=start)
Total integration time per frame(sec)
Target Description

HH:MM:SS.SSS RA (J2000) pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:S8S.SS DEC (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing

Azimuth of telescope pointing (degree)
Altitude of telescope pointing(degree)
Focus where the instrument is attached
Focal length of the telescope (mm)
Encoder value of the focus unit (mm)
Type of the secondary mirror (Opt/IR)
Tip/Tilt of the Secondary Mirror (on/off)
Field stop ID

Instrument Rotator angle at Start (deg)
Instrument Rotator angle at End (deg)
Averaged Air Mass

Zenith Distance at typical time
SEC(Zenith Distance) at typical time
MIRTOS dewar entrance window

Beam Stearing Mirror Direction (count)
Beam Stearing Mirror Direction (count)
Beam Splitter Direction (count)

Beam Splitter Direction (count)

Filter name/ID

Lyot Stop name/ID

/ Name of the detector/CCD

ID of the detector used for this data
Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Relative angle of nn-th detector (deg)
Detector temperature (K)

AD conversion factor (electron/ADU)
Start X pos. of partially read out (pix)
Start Y pos. of partially read out (pix)
X Range of partially read out (pix)

Y Range of partially read out (pix)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)

= Beam: U(chop+,nod+) u(-,+) D(+,-) d(-,-) X(other) C(Cont)

1/

Number of Beam Description Keywords M_BEAMn

? UuUuUuUuUuUuUuUuUuUuUuUuUuUuUuUulUuUulUuUulUuUuUuUuUuUuUulUuUuluUu ?

’Sunny ’

0.45

4.61

7.79
273.5
273.7
0.050
0.060
670.00
670.00

NSNS

= Beams are also described in ASCII Table Extension

Weather condition

Long integ PSF FWHM (arcsec)

Wind speed in the dome (m/s)

Wind speed outside (m/s)

Temperature measured in the dome (K)
Temperature measured outside dome (K)
Humidity measured in the dome

Humidity measured outside the dome
Atmospheric pressure in the Dome (hpa)
Atmospheric pressure outside dome (hPa)

Subaru Device Dependent Header for MIRTOS :)
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COMMENT
COMMENT
M_CHID

M_0BSID
M_TWID

M_FLATID=
M_DARKID=
M_DETO1
M_DETO02
COMMENT
M_CHOPTM=
M_CHOPTH=
M_CHOPPA=
M_NODTM
M_NODTH
M_NODPA

COMMENT ===

M_RFX1PP=
M_RFY1PP=
M_RFX2PP=
M_RFY2PP=
M_RFX1MP=
M_RFY1MP=
M_RFX2MP=
M_RFY2MP=
M_RFX1PM=
M_RFY1PM=
M_RFX2PM=
M_RFY2PM=
M_RFX1MM=
M_RFY1MM=
M_RFX2MM=
M_ RFYQMM-
COMMENT ==
M_0-TMP =
M_A-TMP1=

COMMENT ===

M_CLKFL
M_CLKMR
M_CLKMC
M_PIXTIM
M_FRTIME
COMMENT
M_JPORT
M_ARRANG
M_BANK
COMMENT
M_BBPOS
M_BBTMP
END

XTENSION=
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
EXTNAME

TTYPE1
TBCOL1
TFORM1

TTYPE2
TBCOL2
TFORM2

TTYPE3
TBCOL3
TFORM3
TUNIT3

TTYPE4
TBCOL4
TFORM4
TUNIT4

TTYPES
TBCOL5

184

== TD

’NIR ’
?19980430-0001"
719980430-0010"

NN

/
/

N e e e N N N N

]NA )
JNA )
12.30000
45.60000
= Chopping and Nodding
0.20
90.00
0.00
10.0
90.00
90.00
M_RF are Reference
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
= Temperature
56.7
300.1
350.3
280.4
300.1
Clock

ID of camera channel of MIRTOS

ID of set of chop/nod observation

ID of two-wavelength simultaneous file
ID of the most recent flat field file

ID of the most recent dark exposure file
Rel X pos of NIR from MIR on sky (pixel)
Rel Y pos of NIR from MIR on sky (pixel)

Chopping period (sec)

Chopping throw (arcsec)

Chopping P.A. origin:source/pointing (deg)
Nodding period (sec)

Nodding throw (arcsec)

Nodding P.A. origin:source/pointing (deg)

quare Corners in Pix, -1:NA O:No ref in image

Corner 1 X for Chop+ Nod+
Corner 1 Y for Chop+ Nod+
Corner 2 X for Chop+ Nod+
Corner 2 Y for Chop+ Nod+
Corner 1 X for Chop- Nod+
Corner 1 Y for Chop- Nod+
Corner 2 X for Chop- Nod+
Corner 2 Y for Chop- Nod+
Corner 1 X for Chop+ Nod-
Corner 1 Y for Chop+ Nod-
Corner 2 X for Chop+ Nod-
Corner 2 Y for Chop+ Nod-
Corner 1 X for Chop- Nod-
Corner 1 Y for Chop- Nod-
Corner 2 X for Chop- Nod-
Corner 2 Y for Chop- Nod-

Temperature of Optics (K)

Temperature of Ambient thermometer (K)
Temperature of Ambient thermometer (K)
Temperature of Ambient thermometer (K)
Temperature of Ambient thermometer (K)

> /common/clock/980828/twsaa2_mir’ / Clock file name

/ Clock pattern marco name

>This is only preliminary’ / Comment on clock pattern macro
6.1

’chop02nod10_1’

32.3
= FMC
0
’Raw980828’
’A
= BlackBody
F
270.0
’TABLE ’
8
2
17
10
0
1
4
’Frames °’
’Chop ’
1
lAl )
’Nod ’
2
JAl )
’NumReads’
3
JI6 J
’Samples °’
’WaitTime’
9
’F10.4 ’
Jms )
’MIR_ND °
19

N N N T e N S

Clock duration for a pixel (us)
Time to sweep one frame (ms)

Jump port value at the time of getting data
Data sequence FITS/Raw-hardware version
Bank name where the data was stored

Black Body Position T:In F:0ut
Temperature of Black Body (K)

ASCII Table Extension

Number of bits storing pix values
Number of axis in frame

Number of characters in a row
Number of rows = number of frames
No random parameters

Only one group

Number of fields in a row

Name

Chop beam: +/-
start column of this field
1 character

Nod beam: +/-
start column of this field
1 character

Number of read outs for a pixel
start column of this field

6 digit integer

units: ADC Samplings for a pixel

Wait time for secondary stabilization
start column of this field

9 digit floating down to lus + space
units: milli-second

Integration Duty Cycle x/243 only MIR
start column of this field
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TFORMS = ’I4 ’ / 3 digit integer + space

TUNITS = ’rows ’ / units: milli-second

TTYPE6 = ’CentroiX’ / Centroid X Position of Reference Source
TBCOL6 = 23 / start column of this field

TFORM6 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT6 = ’pix ’ / units: pix -1:NA

TTYPE7 = ’CentroiY’ / Centroid Y Position of Reference Source
TBCOL7 = 30 / start column of this field

TFORM7 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT7 = ’pix ’ / units: pix -1:NA

TTYPE8 = ’PeakX ’ / Peak X Position of Reference Source
TBCOL8 = 37 / start column of this field

TFORM8 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT8 = ’pix ’ / units: pix -1:NA

TTYPE9 = ’PeakY ? / Peak Y Position of Reference Source
TBCOL9 = 44 / start column of this field

TFORM9 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT9 = ’pix ’ / units: pix -1:NA

COMMENT Sample ASCII Extension header for MIRTOS written by Tomono on 1998/9/2
COMMENT Storage of Centroid/peak position needs to be thought again
END

10.4.8 IRCS (1999/03/02)

e IRCS O Imaging mode

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BIT SIGNED TWOS COMPLEMENT INTEGER
NAXIS = 2 / NUMBER OF AXES

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS
NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
FRAME-ID= / Frame Id

I_ARCH = 0 / ARCHIVED? 0:No 1:Yes

I_HDRVER= 1.23 / IRCS HEADER VERSION

OBSERVER= ’IRCS ’
INSTRUME= ’IRCS i

TELESCOP= ’SUBARU >/

0BS-ALOC= ’0Observation > / Observation or Standby

OBSERVAT= ’NAQOJ >/

OBJECT = ’Nandesuka ’ /

DATA-TYP= ’FLAT ’
0BS-MOD = ’IMAGING > / Observation Mode

DETECTOR= ’Aladdin3 SCA-415478° / Name of detector
I_FNAME = ’IRCA00107722 ’

TIMESYS = ’UTC > / Time system used in this header
DATE-0BS= °2011-11-13 > / UT date of Observation (yyyy-mm-dd)
EXP1TIME= 0.5000 / Integration time in seconds

EXPTIME = 0.5000 / Integration time in seconds

COADDS = 1 / Number of Coadds

DET_NSMP= 1 / Number of Non-Destructive Reads

NDR = 1 / Number of Non-Destructive Reads
UT-STR = ’16:30:49.92 > / Start Exposure at UTC (HH:MM:SS.SS)
uT = 216:30:49.46 > / Typical UTC at exposure (HH:MM:SS.SS)
UT-END = ’16:30:50.83 >/ End Exposure at UTC (HH:MM:SS.SS)

HST = ’06:30:49.92 > / Start exposure at HST (HH:MM:SS.SS)
DET-TMP = 27.50 / Detector Temperature

BIN-FCT1= 1 / Binning factor of the X axis
BIN-FCT2= 1 / Binning factor of the Y axis

BLANK = 32768 / Value used for null pixels

BUNIT = ADU / Unit of original pixel values

BSCALE = 1.00 / Real = fits-value*BSCALE+BZERO

BZERO = 0.00 / Real = fits-value*BSCALE+BZERO

I_NSQ = 1 / Number of the frame in the sequence
I_NSQMAX= / Maximum number of the sequence

SLIT = ’MIRROR > / Entrance slit identifier

PROP-ID = ‘011215 >/ Proposal ID

DATASET = ’NOP > / Id of Observation Dataset

DET-ID = 1 / Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
EQUINOX = ’2000.000 > / Standard FK5 (years)

UT1-UTC = -0.375 / Difference between UT1 and UTC

MJD = 52956.68805556 / Modified Julian Day at typical time
LST = 709:37:54.68 > / Typical local sidereal time during exposure

185



10.

WCS-0RIG=
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE=
ZD =
LONGPOLE=
RADECSYS=
CRPIX1 =
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
AIRMASS
INSROT
INST-PA
AUTOGUID=
PROJP1
PROJP2
A_STATE
A_APDAV
A_LOOP
A_DMGAIN=
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS=
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF=
A_IDYOFF=
A_IDXO =
A_IDYO =
PC001001=
PC001002=
PC002001=
PC002002=
CTYPEL =
CTYPE2 =

CUNIT1
CUNIT2
FILTERO1=
FILTERO2=
FILTERO3=
I_MCW1NM=
I_MCW1PK=
I_CW1HV =
I_CW1iMP
I_MCW2NM
I_CW2PK
I_CW2HV
I_CW2MP =
I_MCW3NM=
I_CW3PK =
I_CW3HV =
I_CW3MP =
I_MFOCMC=
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=

186

’09:38:22.044 ’
’+19:50:39.53 ’
’09:38:22.042 ’
’+19:50:39.53 ’
90.00021

89.96030

0.03970

180.0

’FK5 ’
512.5

512.5
144.59184265
19.84431458
0.00000623
0.00000623
’CASSEGRAIN ’
’CASSEGRAIN ’

0.834

1.000

0.000

6.060

’0FF ?
0.0

0.0

ALIVE

0.0

OFF

0.02000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

0.993729
-0.111816
0.111816
0.993729
’RA---TAN ?
’DEC--TAN
’degree
’degree
’0PEN:1
’OPEN:1
"H2(2-1)
’OPEN:1

3084
3050
’OPEN:1 ’

2722
3100
’H2(2-1) ’

3054

61000

2500

3165

8590

’23MAS ’
’0UT ’
750

-500

’0UT ’

N N N e O N N

ooooogrmsooooooon

Origin of World Coordinate System
HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time

The North Pole of the standard system
Equatorial coordinate system

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

RA (dg) of CRPIX1 reference pixel X
DEC (dg) of CRPIX2 reference pixel Y

X Scale projected on detector (dg/pixel)
Y Scale projected on detector (dg/pixel)
Focus where instrument is attached
Focus where a beam is reachable
Cassegrain Enclosure Average Temperature
Encoder value of the focus unit
Averaged Air Mass

Instrument rotator angle

Instrument rotator position angle
Autoguiding on/off

Projection Type of the first axis
Projection Type of the second axis

matrix
matrix
matrix
matrix

translation
translation
Coordinate translation
Coordinate translation
Pixel Coordinate System
Pixel Coordinate System
CRVAL1 units

CRVAL2 units

First filter element
Second filter element

Coordinate
Coordinate

Third filter element

Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka

Camera Wheel 2 Hall Value
Camera Wheel 2 motor position
Camera Wheel 3 element name
Camera Wheel 3 puka

Camera Wheel 3 Hall Value
Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value
Focus Stage motor position
Dual Flipmirror State
Flipmirror 1 State IN/OUT
Flipmirror 1 Hall Value
FlipMirror 1 motor position
Flipmirror 2 state IN/OUT
Flipmirror 2 Hall Value



I_MFM2MP:
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE=
I_GRNS
I_BGRFL
I_BGRRT
I_BGRDL
I_BGRPW
I_SLWCNT:
I_VGGCL
I_VDET
I_vDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR:
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SAR1HT=
I_NDRASZ=
I_NDDCSZ=
I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I_DTHPOS=
I_ROTAO =
I_ROTNAQO=
EXTEND =
END

500
’MIRROR ’

3130
4700

ooowu;

N N e e N T

2048

0

0

2051

0

’ARC_D ’
40000

T

900

10

40000

16

-3.05
-3.25
-3.75

0.50

5.6

9.000

1

512

514

512

514
0.00000000
0.00000000
0.00000000
NONE

0

185.66000000
-0.36000000
F
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FlipMirror 1 motor position
SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position
Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position
Detector clock mode

Detector global reset pulsewidth (ns)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)
Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards

Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)

Dither step size (arc seconds)
Dither pattern shape

N positions in dither

Dither position number

Array Rotation A0 M1 IN

Array Rotation A0 M1 OUT

Extension exists or not (T or F)

e [RCS O Grism Spectroscopy O O O

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2

I_HDRVER=
OBSERVER=
INSTRUME=
TELESCOP=
0BS-ALOC=
OBSERVAT=
OBJECT =
DATA-TYP=
0BS-MOD
DETECTOR:
I_FNAME
TIMESYS
DATE-0BS
EXP1TIME
EXPTIME
COADDS
DET_NSMP:
NDR
UT-STR
uT
UT-END
HST
DET-TMP
BIN-FCT1

T
32
2
1024
1024
0
1.23
’IRCS
’IRCS ’
’SUBARU ’
’Observation 2
’NAOJ ’
’GRISM_JH_ON ’
’FLAT
’GRISM
’Aladdin3 SCA-415478°
’TIRCA00107604
JUTC )
’2011-12-15 ’
0.5000
0.5000
1
1
1
’16:10:30.47 ’
’16:10:30.23 ’
’16:10:31.39 ’
’06:10:30.47 ’
27.50
1
1
32768

/
/
/
/
/
/
/

NN N

DATA IS IN FITS FORMAT

32 BIT SIGNED TWOS COMPLEMENT INTEGER
NUMBER OF AXES

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS

Frame Id

ARCHIVED? 0O:No 1:Yes

IRCS HEADER VERSION

Observation or Standby

> / Observation Mode
/ Name of detector

Time system used in this header
UT date of Observation (yyyy-mm-dd)
Integration time in seconds
Integration time in seconds

Number of Coadds

Number of Non-Destructive Reads
Number of Non-Destructive Reads
Start Exposure at UTC (HH:MM:SS.SS)
Typical UTC at exposure (HH:MM:SS.SS)
End Exposure at UTC (HH:MM:SS.SS)
Start exposure at HST (HH:MM:SS.SS)
Detector Temperature

Binning factor of the X axis
Binning factor of the Y axis

Value used for null pixels
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BUNIT
BSCALE
BZERO
I_NSQ
I_NSQMAX
SLIT
PROP-ID
DATASET
DET-ID
EQUINOX
UT1-UTC
MJD

LST
WCS-O0RIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE=
ZD =
LONGPOLE=
RADECSYS=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
AIRMASS
INSROT
INST-PA
AUTOGUID=
PROJP1
PROJP2
A_STATE
A_APDAV
A_LOOP
A_DMGAIN=
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS=
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF=
A_IDYOFF=
A_IDXO
A_IDYO
PC001001=
PC001002=
PC002001=
PC002002=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
FILTERO1=
FILTERO2=
FILTERO3=
WAVELEN =
SLTCPIX1=
SLTCPIX2=
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC=

188

ADU
1.00
0.00

’Reflective 3
’ol1111
’NOP

R e v vl

N e T N N N

?2000.000
-0.375
52956.67394676
’09:17:32.34 ’

’09:17:58.962 ’
’+19:50:35.21 ’
’09:17:58.964 ’
’+19:50:35.21 ’
90.00021

89.96033

0.03967

180.0

’FK5 ’
512.5

512.5
139.49568176
19.84311485
0.00001618
0.00001618
>CASSEGRAIN ’
’CASSEGRAIN ’

’0FF ’

0.02000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

0.993729

-0.111816

0.111816

0.993729

’RA---TAN ’
’LINEAR
’degree
’microns

’Grism JH

> JH58Low (G)

’OPEN:1 ’

0.0000

0.00000000

0.00000000

.60000000

0.30900001

.00000000

0.00000000

0.00000000

ooooogrmsooooooon

Unit of original pixel values
Real = fits-value*BSCALE+BZERO
Real = fits-value*BSCALE+BZERO

Number of the frame in the sequence
Maximum number of the sequence

Entrance slit identifier

Proposal ID

Id of Observation Dataset

Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
Standard FK5 (years)

Difference between UT1 and UTC

Modified Julian Day at typical time
Typical local sidereal time during exposure
Origin of World Coordinate System
HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time

The North Pole of the standard system
Equatorial coordinate system

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

RA (dg) of CRPIX1 reference pixel X
DEC (dg) of CRPIX2 reference pixel Y

X Scale projected on detector (dg/pixel)
Y Scale projected on detector (dg/pixel)
Focus where instrument is attached
Focus where a beam is reachable
Cassegrain Enclosure Average Temperature
Encoder value of the focus unit
Averaged Air Mass

Instrument rotator angle

Instrument rotator position angle
Autoguiding on/off

Projection Type of the first axis
Projection Type of the second axis

matrix
matrix
matrix
matrix

translation
translation
Coordinate translation
Coordinate translation
Pixel Coordinate System
Pixel Coordinate System
CRVAL1 units

CRVAL2 units

First filter element
Second filter element
Third filter element
Wavelength at detector center (microns)
Slit detector center (pixel)

Slit detector center (pixel)

Slit length (arcsec)

Slit width (arcsec)

Slit Position Angle

RA of slit center (degree)

DEC of slit center (degree)

Coordinate
Coordinate



DISPERSR=
DISPAXIS=
I_MCW1NM=
I_MCW1PK
I_CW1HV
I_CWiMP
I_MCW2NM
I_CW2PK
I_CW2HV
I_CwW2MP
I_MCW3NM:
I_CW3PK
I_CW3HV
I_CW3MP
I_MFOCMC
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=
I_MFM2MP
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE=
I_GRNS
I_BGRFL
I_BGRRT
I_BGRDL
I_BGRPW
I_SLWCNT
I_VGGCL
I_VDET
I_vDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR:
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SAR1HT=
I_NDRASZ=
I_NDDCSZ=
I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I_DTHPOS=
I_ROTAQO =
I_ROTNAO=
EXTEND =
END

’GRISM

CN -

N e N e N

’Grism JH
> JH58Low (G)

’OPEN:1

’58MAS
]IN )

PIN H

’Reflective 3 ’
13

3140

100700

5
4095
1

0

2048

0

0

2051

0

’ARC_D ’
40000

T

900

10

40000

16

-3.05
-3.25
-3.75
0.50

5.6
9.000

1

512

514

512

514
.00000000
.00000000
.00000000
NONE

0

[eXeoXe)

185.66000000
-0.36000000
F
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Disperser name

Number of dispersing axes
Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka

Camera Wheel 2 Hall Value
Camera Wheel 2 motor position
Camera Wheel 3 element name
Camera Wheel 3 puka

Camera Wheel 3 Hall Value
Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value

Focus Stage motor position

Dual Flipmirror State

Flipmirror 1 State IN/OUT
Flipmirror 1 Hall Value

FlipMirror 1 motor position
Flipmirror 2 state IN/OUT
Flipmirror 2 Hall Value

FlipMirror 1 motor position
SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position
Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position
Detector clock mode

Detector global reset pulsewidth (ns)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)
Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards
Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)

Dither step size (arc seconds)
Dither pattern shape

N positions in dither

Dither position number

Array Rotation A0 M1 IN

Array Rotation A0 M1 OUT

Extension exists or not (T or F)

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
FRAME-ID
I_ARCH
I_HDRVER=
OBSERVER=
INSTRUME=

T/

32 /
2/
1024 /
1024 /
/

0/
1.23 /

>/

>IRCS
>IRCS

DATA IS IN FITS FORMAT

32 BIT SIGNED TWOS COMPLEMENT INTEGER
NUMBER OF AXES

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS

Frame Id

ARCHIVED? 0O:No 1:Yes

IRCS HEADER VERSION

189



10.

TELESCOP=
0BS-ALOC=
OBSERVAT=
0BJECT
DATA-TYP=
0BS-MOD
DETECTOR=
I_FNAME
TIMESYS
DATE-0BS=
EXP1TIME=
EXPTIME
COADDS
DET_NSMP=
NDR
UT-STR
UuT
UT-END
HST
DET-TMP

BUNIT
BSCALE
BZERO
I_NSQ
I_NSQMAX
SLIT
PROP-ID
DATASET
DET-ID
EQUINOX
UT1-UTC
MJD

LST
WCS-ORIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE=
ZD
LONGPOLE=
RADECSYS=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
ATRMASS
INSROT
INST-PA
AUTOGUID=
PROJP1
PROJP2
A_STATE
A_APDAV
A_LOOP
A_DMGAIN=
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS=
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS

190

’SUBARU ’
’Observation 2
’NAOJ ’
’ECHELLE_K12CO_QOFF_1’
’FLAT
’ECHELLE ’
’Aladdin2 SCA-42821°
’IRCA00107193
JUTC )
’2011-10-13 ’
0.5000
0.5000

’09:14:18.05
’09:14:18.02
’09:14:18.96
’23:14:18.05

LTV I

N N O N N N

27.50

1
32768
ADU
1.00
0.00

’0.155x5.79 H
‘011111
’NOP

[V Ty

2

?2000.000 ’
-0.372
52946.38491898
’01:40:46.42 ’

’01:54:23.971 ’
’+63:40:15.08 ’
’01:54:23.971 ’
’+63:40:15.08 ’
2.14829

46.07823

43.92175

180.0

’FK5 ’
512.5
512.5
59987831
67085648
00003194
00003194
)

28.
63.
0.
0.
>CASSEGRAIN
?CASSEGRAIN ’

0.767

1.387

-169.505

5.930

’0FF ’
0.0

0.0

ALIVE

105.0

OFF

0.05000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

NN

ooooogrmsooooooon

Observation or Standby
/

Observation Mode
Name of detector

Time system used in this header
UT date of Observation (yyyy-mm-dd)
Integration time in seconds
Integration time in seconds

Number of Coadds

Number of Non-Destructive Reads
Number of Non-Destructive Reads

Start Exposure at UTC (HH:MM:SS.SS)
Typical UTC at exposure (HH:MM:SS.SS)
End Exposure at UTC (HH:MM:SS.SS)
Start exposure at HST (HH:MM:SS.SS)
Detector Temperature

Binning factor of the X axis

Binning factor of the Y axis

Value used for null pixels

Unit of original pixel values

Real = fits-value*BSCALE+BZERO

Real = fits-value*BSCALE+BZERO

Number of the frame in the sequence
Maximum number of the sequence
Entrance slit identifier

Proposal ID

Id of Observation Dataset

Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
Standard FK5 (years)

Difference between UT1 and UTC
Modified Julian Day at typical time
Typical local sidereal time during exposure
Origin of World Coordinate System
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time
The North Pole of the standard system
Equatorial coordinate system
Reference pixel in X (pixel)
Reference pixel in Y (pixel)
RA (dg) of CRPIX1 reference pixel X
DEC (dg) of CRPIX2 reference pixel Y
X Scale projected on detector (dg/pixel)
Y Scale projected on detector (dg/pixel)
Focus where instrument is attached
Focus where a beam is reachable
Cassegrain Enclosure Average Temperature
Encoder value of the focus unit
Averaged Air Mass

Instrument rotator angle

Instrument rotator position angle
Autoguiding on/off
Projection Type of the first axis
Projection Type of the second axis



A_IDXOFF=
A_IDYOFF=
A_IDXO
A_IDYO
PC001001
PC001002=
PC002001=
PC002002
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRVAL1
CRVAL2
PROJP1
PROJP2
FILTERO1
PROJP2
WAVELEN
SLTCPIX1
SLTCPIX2
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC
DISPERSR=
DISPAXIS=
I_MCW1NM=
I_MCW1PK
I_CW1HV
I_CWiMP
I_MCW2NM
I_CW2PK
I_CW2HV
I_Cw2MP
I_MCW3NM:
I_CW3PK
I_CW3HV
I_CW3MP
I_MFOCMC
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=
I_MFM2MP
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE
I_GRNS
I_BGRFL
I_BGRRT
I_BGRDL
I_BGRPW
I_SLWCNT:
I_VGGCL
I_VDET
I_vDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR:
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SAR1HT=
I_NDRASZ=
I_NDDCSZ=

[eXeNeoNe)

-0.994649

0.103313

0.103313

0.994649

’LINEAR ’
’RA--TAN ?
’degree ’
’degree ’
28.59987831
63.67085648
0.0

0.0

)

0.0
0.0000
.00000000
.00000000
. 78859988
.15450001
.00000000
.00000000
.00000000
)

QOO0 UIO O

’ECHELLE
1

’0PEN:1 ’
1
3071
3050
)

7

2855

51100

’ND(CaF2 1/4) ’
2

2997

13000

1000

2195

3436

’58MAS ?
JIN )
3280

0

JIN )
4095

0

’0.155x5.79 H ’
3
2975
20700
)

6
2982
21000
6450
3089
14333
500
1929
-1110
>ARC_D ’
40000
T

900

10
40000
16
-3.25
-3.45
-3.75
0.30
3.8
18.289

[eXeReoNei
N O N e N N

0.00000000
0.00000000

104. FITSOOOOOOO

matrix
matrix
matrix
matrix

Coordinate translation
Coordinate translation
Coordinate translation
Coordinate translation
Pixel Coordinate System
Pixel Coordinate System
CRVAL1 units

CRVAL2 units

Physical value of reference pixel X
Physical value of reference pixel Y
Projection Type of the first axis
Projection Type of the second axis
First filter element

Projection Type of the secondaxis
Wavelength at detector center (microns)
Slit detector center (pixel)

Slit detector center (pixel)

Slit length (arcsec)

Slit width (arcsec)

Slit Position Angle

RA of slit center (degree)

DEC of slit center (degree)

Disperser name

Number of dispersing axes

Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka

Camera Wheel 2 Hall Value
Camera Wheel 2 motor position
Camera Wheel 3 element name
Camera Wheel 3 puka

Camera Wheel 3 Hall Value
Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value

Focus Stage motor position

Dual Flipmirror State

Flipmirror 1 State IN/OUT

Flipmirror 1 Hall Value

FlipMirror 1 motor position
Flipmirror 2 state IN/OUT

Flipmirror 2 Hall Value

FlipMirror 1 motor position
SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position
Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position
Detector clock mode

Detector global reset pulsewidth (ns)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)
Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards

Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)
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I_DTHSZ = 0.00000000 / Dither step size (arc seconds)
I_DTHPAT= NONE / Dither pattern shape

I_DTHNUM= 0 / N positions in dither

I_DTHPOS= / Dither position number

I_ROTAO = 185.66000000 / Array Rotation A0 M1 IN
I_ROTNAO= -0.36000000 / Array Rotation AO M1 QOUT

EXTEND = F / Extension exists or not (T or F)
END

e IRCS O SlitViewing 0 0 O

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BIT SIGNED TWOS COMPLEMENT INTEGER
NAXIS = 2 / NUMBER OF AXES

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS

NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
FRAME-ID= / Frame Id

I_ARCH = 0 / ARCHIVED? O:No 1:Yes

I_HDRVER= 1.23 / IRCS HEADER VERSION

OBSERVER= ’IRCS ’

INSTRUME= °’IRCS >/

TELESCOP= ’SUBARU >/

0BS-ALOC= ’Observation > / Observation or Standby

OBSERVAT= ’NAOJ A

OBJECT = ’Nandesuka >/

DATA-TYP= ’SLITVIEW ’
0BS-MOD = ’SLITVIEW >/ Observation Mode

DETECTOR= ’Aladdin3 SCA-415478’ / Name of detector

I_FNAME = ’IRCA00107155 ’
TIMESYS = ’UTC > / Time system used in this header
DATE-0BS= ’2011-10-11 > / UT date of Observation (yyyy-mm-dd)
EXP1TIME= 5.0000 / Integration time in seconds

EXPTIME = 5.0000 / Integration time in seconds

COADDS = 1 / Number of Coadds

DET_NSMP= 12 / Number of Non-Destructive Reads

NDR = 12 / Number of Non-Destructive Reads

UT-STR = °09:08:04.99 > / Start Exposure at UTC (HH:MM:SS.SS)

uT = 209:08:09.49 >/ Typical UTC at exposure (HH:MM:SS.SS)
UT-END = ’09:08:14.91 >/ End Exposure at UTC (HH:MM:SS.SS)

HST = 223:08:04.99 > / Start exposure at HST (HH:MM:SS.SS)
DET-TMP = 27.50 / Detector Temperature

BIN-FCT1= 1 / Binning factor of the X axis

BIN-FCT2= 1 / Binning factor of the Y axis

BLANK = 32768 / Value used for null pixels

BUNIT = DU / Unit of original pixel values

BSCALE = .00 / Real = fits-value*BSCALE+BZERO

BZERO = 0.00 / Real = fits-value*BSCALE+BZERO

I_NSQ = 1 / Number of the frame in the sequence
I_NSQMAX= 1 / Maximum number of the sequence

SLIT = 70.155x5.79 H >/ Entrance slit identifier

PROP-ID = ‘011111 >/ Proposal ID

DATASET = ’NOP > / Id of Observation Dataset

DET-ID = 1 / Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
EQUINOX = ’2000.000 > / Standard FK5 (years)

UT1-UTC = -0.372 / Difference between UT1 and UTC

MJD = 52946.38059028 / Modified Julian Day at typical time
LST = ’01:34:31.39 > / Typical local sidereal time during exposure
WCS-0RIG= / Origin of World Coordinate System

RA = ’01:54:23.971 >/ HH:MM:SS.SSS RA pointing

DEC = ’+63:40:15.07 > / +/-DD:MM:SS.SS DEC pointing

RA2000 = ’01:54:23.971 >/ HH:MM:SS.SSS RA (J2000) pointing
DEC2000 = ’+63:40:15.07 >/ +/-DD:MM:SS.SS DEC (J2000) pointing
AZIMUTH = 3.13914 / Azimuth angle of telescope pointing
ALTITUDE= 46.01056 / Altitude angle of telescope pointing
ZD = 43.98944 / Zenith Distance at typical time
LONGPOLE= 180.0 / The North Pole of the standard system
RADECSYS= ’FK5 >/ Equatorial coordinate system

CRPIX1 = 512.5 / Reference pixel in X (pixel)

CRPIX2 = 512.5 / Reference pixel in Y (pixel)

CRVAL1 = 28.59987831 / RA (dg) of CRPIX1 reference pixel X
CRVAL2 = 63.67085266 / DEC (dg) of CRPIX2 reference pixel Y
CDELT1 = 0.00001618 / X Scale projected on detector (dg/pixel)
CDELT2 = 0.00001618 / Y Scale projected on detector (dg/pixel)
FOC-POS = ’CASSEGRAIN >/ Focus where instrument is attached
TELFOCUS= ’CASSEGRAIN > / Focus where a beam is reachable
CS-TAVE = / Cassegrain Enclosure Average Temperature
FOC-VAL = 0.767 / Encoder value of the focus unit
ATRMASS = 1.389 / Averaged Air Mass

INSROT = -167.393 / Instrument rotator angle
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INST-PA
AUTOGUID
PROJP1

PROJP2

A_STATE
A_APDAV
A_LOOP

A_DMGAIN
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF
A_IDYOFF=
A_IDXO

A_IDYO

PC001001
PC001002=
PC002001=
PC002002
CTYPE1

CTYPE2

CUNIT1

CUNIT2

FILTERO1
FILTERO2=
FILTERO3=
DISPERSR=
DISPAXIS=
I_MCW1NM=
I_MCW1PK
I_CW1HV
I_CWiMP
I_MCW2NM
I_CW2PK
I_CW2HV
I_CW2MP
I_MCW3NM
I_CW3PK
I_CW3HV
I_CW3MP
I_MFOCMC
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=
I_MFM2MP
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE
I_GRNS

I_BGRFL
I_BGRRT
I_BGRDL

5.930

’0FF ?
0.0

0.0

ALIVE
252919.7
FULL

0.05000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

-0.999989
0.004712
-0.004712
-0.999989
’RA---TAN ’
’DEC--TAN
’degree
’degree
’0PEN:1
’K
’ND(CaF2 1/4)
’ECHELLE

CR v v v e e

’OPEN:1

’ND(CaF2 1/4)

’58MAS
)IN )

>IN H

’0.155x5.79 H ’

’ARC_D ’

104. FITSOOOOOOO

Instrument rotator position angle
Autoguiding on/off

Projection Type of the first axis
Projection Type of the second axis

Coordinate translation matrix
Coordinate translation matrix
Coordinate translation matrix
Coordinate translation matrix
Pixel Coordinate System

Pixel Coordinate System
CRVAL1 units

CRVAL2 units

First filter element

Second filter element

Third filter element
Disperser name

Number of dispersing axes
Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka
Camera Wheel 2 Hall Value
Camera Wheel 2 motor position

Camera Wheel 3 element name

Camera Wheel 3 puka

Camera Wheel 3 Hall Value

Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value

Focus Stage motor position

Dual Flipmirror State

Flipmirror 1 State IN/OUT

Flipmirror 1 Hall Value

FlipMirror 1 motor position

Flipmirror 2 state IN/OUT

Flipmirror 2 Hall Value

FlipMirror 1 motor position

SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position

Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position

Detector clock mode

Detector global reset pulsewidth (ms)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)
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I_BGRPW
I_SLWCNT:
I_VGGCL
I_VDET
I_vDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR:
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SARIHT=
I_NDRASZ=
I_NDDCSZ=
I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I_DTHPOS=
I_ROTAO
I_ROTNAO
EXTEND
END

40000
16
-3.05
-3.25
-3.75
0.50
5.6
9.000
1

512

514

512

514
0.00000000
0.00000000
2.80000000
ABBA

4

CENTER
185.66000000
-0.36000000
F

A N N N

Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards
Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)

Dither step size (arc seconds)
Dither pattern shape

N positions in dither

Dither position number

Array Rotation A0 M1 IN

Array Rotation A0 M1 OUT

Extension exists or not (T or F)

10.4.9 CAC (1999/03/02)

1

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

4 5 6 7

8

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
BSCALE
BZERO

BUNIT

BLANK

CRPIX1
CRPIX2
CRVAL1
CRVAL2
CTYPE1
CTYPE2
CDELT1
CDELT2
CUNIT1
CUNIT2

BIN-FCT1=
BIN-FCT2=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA

DEC
EQUINOX
RA2000
DEC2000
RADECSYS
PC001001=
PC001002=
PC002001=
PC002002=
LONGPOLE=
WCS-ORIG=
ALTITUDE=
AZIMUTH =
TIMESYS
DATE-0BS
UT

MJD

HST

LST
EXPTIME
ATRMASS
ZD
DOM-PRS
OBSERVER:
PROP-ID =

194

2 3
T
-32
2
1024
1024
1.0
0.0
’CCD COUNT IN ADU’
-32767
512.0
512.0
41.509915
41.509915
’RA---TAN’
’DEC--TAN’
-0.00047247
0.00047257
’degree ’
’degree ’
1
1
1
1
100
100
’02:46:02.379°
’+41:30:35.69°
1998.7
’02:46:02.379°
’+41:30:35.69°
’FK5 ’
1.0
0.0
0.0
1.0
180.0
?SUBARU Toolkit’
23.4567
187.6543
)UTC )
71998-12-31°
’00:00:00.000°
40587.00000000
’00:00:00.000°
’00:00:00.000°
10.000
1.00000
56.700
600.00
’George ’
7098001

/000000000000000D00DO
/0000000000000 0DbODO0OD
/000

/0 V-LANOOOOO

/0 V-LANOODOOO

/000

/000

/000

/000

/0 V-LANOOOOO

/0 V-LANOODOOO

/0

/0

/000

/000

/0000

/0000

/0 00

/0 00

/0 V-LANOODOOO

/0 V-LANOOOOO

/O V-LANOODOOO0D000000000 (%)
/OV-LANOODO0D0000000000 (%)
/O V-LANOODOOO0DOO0000000 (%)
/OV-LANOODOOO0DO0000000 (%)
/0 Status : FITS.SBR.RA

/0 Status : FITS.SBR.DEC

/0 Status : FITS.SBR.EQUINOX

/0 Status : FITS.SBR.RA

/0 Status : FITS.SBR.DEC

/000
/000000000000000
/00000000000000D
/000000000000000
/000000000000000
/000

/000

/0 Status : FITS.SBR.ALTITUDE

/0 Status : FITS.SBR.AZIMUTH
/000

/0000000000 UTC-Date
/0000000000 uTC
/0000000000 MID
/000000000
/0000000000 LST

/0 V-LANOODOOO

/0 Status : FITS.SBR.AIRMASS

/0 Status : FITS.SBR.ZA

/0 Status : FITS.SBR.DOM-PRS(%7.2f)hpa
/0 Status : FITS.VGW.OBSERVER

/0 FITS.VGW.PROP-ID

%2d
%ad
%ad

%3.1f
%3.1f
%16s
%8s
%5.1f
%5.1f
%10.6f
%10.6f
%8s
%8s
%13.8f
%13.8f
%6s
%6s

%13.8f
%13.8f
%13.8f
%13.8f
%5.1f

%8.5f
%9.5f
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OBSERVAT= ’NAO0J ’ /000

TELESCOP= ’Subaru °’ /0 Status : FITS.SBR.TELESCOP

TELFOCUS= ’CASSEGRAIN’ /0 Status : FITS.SBR.TELFOCUS %12s
FOC-POS = ’CASSEGRAIN’ /0 V-LAN O D 0ooo %12s
FOC-VAL = 1.000 /0 Status FITS.SBR.FOC-VAL %7 .3f
M2-P0OS1 = 1.000 /0 Status : 77777(/8 3f)mm %8.3f
M2-P0S2 = 1.000 /0 Status : 77777(%8.3f)mm %8.3f
M2-ANG1 = 30.000 /0 Status : TSCL.TX(%8.5f)arcmin %8.5f
M2-ANG2 = 30.000 /00 Status : TSCL.TY(%8.5f)arcmin %8.5f
AG-PRB1 = -123.45678 /[ Status : TSCV.AGr Probe-r(%10.5f)mm %10.5f
AG-PRB2 = -100.45678 /[0 Status : TSCV.AGTheta Probe-Theta(%10.5f)deg %10.5f
INSROT = +123.456 /[0 Status : FITS.SBR.INSROT(%+8.3f)degree %8.3f
ADC-TYPE= ’RED ’ /0 Status : FITS.SBR.ADC-TYPE(%30s) %30s
ADC = 130.123 /[ Status FITS.SBR.ADC(%7.3f) %7 .3f
FRAMEID = ’CACA00000001° /0 0BS OO D ooog %12s
EXP-ID = ’CACA00000001° /0 FRAMEID OO OO0 %12s
0BS-ALOC= ’0Observation’ /0 Status : FITS.VGW.0OBS-ALOC %12s
0BS-MOD = ’IMAGING ° /000 %Ts
INSTRUME= ’CAC ’ /0 Cassegrain Alignment Camera %3s
OBJECT = ’First Light Target’ / Object Name %20s
DATA-TYP= ’0BJECT ° /000000 OBJECT/DARK/FLAT/SKY/BIAS %6s
DATASET = ’CACD0O000001° / %6s
DETECTOR= ’SIO03A-1B’ / %30s
GAIN = 1.00 /0 %5.2f
DET-TMP = 131.0 /0 Status : FITS.VGW.DET-TMP-AG %6.1f
FILTERO1= ’None ’ / None, NDO.5, ND1.0, ND1.5, ND2.0, ND3.0 %6s
FILTERO2= U ) / None, U, B, V, R, I Y%4s
EXTEND = F /000

END

105 FITSOUOODOOOO STARSOOOOOOOOOODOO

O00000000000000000 STARS (DO0OO0O0DOOOOOOODODODOOO
0)000000000000000O0O000000000D0ODO0O0O0D0UUDODOOOD
gobooboooboooog

[FITS D0OO0O000O0 STARSOUOOOODOOOOOOOODOOOO)
(20030 120 3100)

O0000000000000 FITSOOODDODOODODOOO0OOSTARSODOOODOOOO
O0bo0o0ooo0oooO0O0ooOO0o0oOooOo0oOooOO0O0bOOOOOOOO0O0Db OBSOO
gbbogbbooobooobuogbboobbboobobuooobuoobboobbo
FITSODOOOOOOOOSTARSOOOUOOOOOODOOOOOoOoOoOoDoooOoo
gboboooobooboooboboobooboobbooogoooo

O000FITSOO0DO00000000000 (KeyWord)D OO0 O (Category)0 O 00O
(Importance)0 0000000000000 (FormatF) 0000000000 O0O00OOO
gopooobooobooboooobobooboboooobg

00000000WEBOOOO FITSODOOODOOO (744000)000000000

(0: 000000000000 00O0D0O0000O0000ODODOOOImportance — Im-
portanc, SupCam — SupCa, COMICS — COMIC, MIRTOS — MIRTO O0O00OO0OO0O
0000000000000 oOoOO00oOo0oooOOo0oOOoOooooooooon)

[FITSOOOOOOO STARSOOOO0OO0O0OO0OO0O0OO0O0OOooo (1/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAO MIRTO CAC

ADC Telescope Optional F20.3 - A80 A80 - - - - - A80
ADC-END Telescope Optional F20.3 F7.3 - F7.2 - - - - - -
ADC-STR Telescope Optional F20.3 F7.3 - F7.2 - - - - - -
ADC-TYPE Telescope Optional A20  A80 - A80 - - - - - A80
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[FITSOO0O00000 STARSOOOOO0O00OOO0000000 (2/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAO MIRTO CAC

AG-PRB1 Telescope Optional F20.3 - - - - - - - - F10.5
AG-PRB2 Telescope Optional F20.3 - - - - - - - - F10.5
AIRM-END Time Optional F20.3 F6.4 F5.2 F6.4 - - - - - -
AIRM-STR Time Optional F20.3 F6.4 F5.2 F6.4 - - - - - -
AIRMASS Time Common F20.3 F6.4 F5.2 F6.4 F9.5 F9.5 F9.5 F9.5 F9.5 F8.5
ALT-END Telescope Optional F20.5 - - F9.5 - - - - - -
ALT-STR Telescope Optional F20.5 - - F9.5 - - - - - -
ALTITUDE Telescope Optional F20.5 F7.3 F8.5 F9.5 F5.1 F5.1 F8.5 - F9.5 F8.5
APERTURE SpectroscopyOptional A30 - - - - - - - A80 -
APT-SIZE SpectroscopyOptional F20.3 - - - - - - - - -
APTC-DEC SpectroscopyOptional F20.5 - - - - - - - - -
APTC-RA SpectroscopyOptional F20.5 - - - - - - - - -
APTCPIX1 SpectroscopyOptional F20.1 - - - - - - - - -
APTCPIX2 SpectroscopyOptional F20.1 - - - - - - - - -
AUTOGUID Instrument Optional A8 - - - - - A80  A80 - -
AZ-END  Telescope Optional F20.5 - - F9.5 - - - - - -
AZ-STR  Telescope Optional F20.5 - - F9.5 - - - - - -
AZIMUTH Telescope Optional F20.5 F7.3 F10.5 F9.5 F5.1 F5.1 F9.5 F9.5 F10.5 F9.5
BIN-FCT1 Instrument Common I20 I2 I4 I2 I2 I2 I2 I2 I2 I2
BIN-FCT2 Instrument Common I20 I2 I4 I2 I2 I2 I2 I2 I2 I2
BITPIX  FITS Common 120 - - - - - - - - -
BLANK File Common 120 - - - - - - - - -
BSCALE File Common F20.8 - - - - - - - - -
BUNIT File Common A10 - - - - - - - - -
BZERO File Common F20.8 - - - - - - - - -
C2ELT1  WCS Optional F20.8 -F13.10 F13.8 - F13.8 - - - -
C2ELT2  WCS Optional F20.8 -F13.10 F13.8 - F13.8 - - - -
C2NIT1  WCS Optional A8 - A80 A80 - A80 - - - -
C2NIT2  WCS Optional A8 - A80 A80 - A80 - - - -
C2PIX1  WCS Optional F20.1 - F7.1 Fé6.1 - F6.1 - - - -
C2PIX2  WCS Optional F20.1 - F7.1 F6.1 - F6.1 - - - -
C2VAL1  WCS Optional F20.8 - F9.3 F13.8 - F13.8 - - - -
C2VAL2  WCS Optional F20.8 - F9.4 F13.8 - F13.8 - - - -
C2YPE1  WCS Optional A8 - A80  A80 - A80 - - - -
C2YPE2  WCS Optional A8 - A80  A80 - A80 - - - -
CDj_i WCS Optional F20.8 - - - - F15.8 - - - -
CDELT1  File Common F20.8F16.13F13.10 F13.8 F13.8 F13.8 F13.8 F13.8F12.10 F13.8
CDELT2  File Common F20.8F16.13F13.10 F13.8 F13.8 F13.8 F13.8 F13.8F12.10 F13.8
COADD Instrument Optional I20 - - - I4 - - I2 - -
COMMENT Comment Optional A79 - - - - - - - - -
CRPIX1  File Common F20.1 F8.1 F7.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F5.1
CRPIX2 File Common F20.1 F8.1 F7.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F5.1
CRVAL1  File Common F20.8 F11.7 F9.3 F13.8 F13.8 F13.8 F13.8 F13.8 F13.8 F10.6
CRVAL2  File Common F20.8 F11.7 F9.4 F13.8 F13.8 F13.8 F13.8 F13.8 F13.8 F10.6
CTYPE1  File Common A10 A80 AB0 AB0 A80 A80 A80 A80 A80  A80
CTYPE2  File Common A10 A80 A80 A80 A80 A80 A80 A80 A80  A80
CUNIT1  File Common A10 A80 A80 ABO0 A80 A80 A80 A80  A80 -
CUNIT2 File Common A10 A80 A80 AB0 A80 A80 A80 A80  A80 -
DATA-TYP Object Common A30 A8B0 A80 A8B0 A80 A80 A80 A80 A80  A80
DATASET Object Object A20 A8B0 A80 A80 A80 A80 A80 A80 A80  A80
DATE-OBS Time Common A10 A80 A80 A80 A80 A80 A80 A80 A80  A80
DEC Object Common A12 A80 A80 A80 A80 A80 A80 A80 A80  A80
DEC2000 Object Common A12 A80 A8B0 A80 A80 A80 A80 A80 A80  A80
DET-Ann Instrument Optional F20.3 F7.3 F6.3 F7.3 - - - - F6.3 -
DET-ID Instrument Optional I20 I2 I1 I1 - - I1 - I1 -
DET-NSMP Instrument Optional I20 - - - - I2 - I2 - -
DET-Pinn Instrument Optional F20.3 F7.3 F6.1 - - - - - - -
DET-P2nn Instrument Optional F20.3 F7.3 F6.1 - - - - - - -
DET-RST Instrument Optional I20 - - - - - - I2 - -
DET-SMPL Instrument Optional A20 - - - - - - A80 - -
DET-TAVE Instrument Optional F20.2 - - F6.2 - - - - - -
DET-TMAX Instrument Optional F20.2 F6.2 F6.2 F6.2 - - - - - -
DET-TMED Instrument Optional F20.2 F6.2 F6.2 - - - - - - -
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DET-TMIN Instrument Optional F20.2 F6.2 F6.2 F6.2 - - - - - -

DET-TMP Instrument Common F20.2 F6.2 F6.2 F6.2 F5.1 F5.1 F6.2 F5.1 F5.2 F6.1
DET-TSD Instrument Optional F20.2 - - F5.3 - - - F6.2 - -
DETECTOR Instrument Common A20 A80 A80 AB0 A80 A80 A80 A80  A80 A80
DETPXSZ1 Instrument Optional F20.4 - - F6.4 - - F6.4 - F5.3 -
DETPXSZ2 Instrument Optional F20.4 - - F6.4 - - F6.4 - F5.3 -
DISPAXIS SpectroscopySpectroscopy I20 - I1 - I1 I1 I1 I1 - -
DISPERSR SpectroscopySpectroscopy A20 - A80 A80 A80 A80  A80 - - -
DOM-HUM Environment Optional F20.1 F5.1 F6.2 F5.1 - - F5.1 F5.1 F7.3 -
DOM-PEND Environment Optional F20.2 - - F6.1 - - - - - -
DOM-PRS Environment Optional F20.2 F7.2 - F6.1 - - F7.2 F7.2 F7.2 FT7.2
DOM-PSTR Environment Optional F20.2 - - F6.1 - - - - - -
DOM-TMP Environment Optional F20.2 F6.2 F6.2 F6.2 - - F6.2 F6.2 F6.2 -
DOM-WND Environment Optional F20.2 F5.2 F5.2 F4.1 - - F5.2 Fb.2 FT7.2 -
EFP-MIN1 Instrument Optional I20 I5 I5 I5 - - - - - -
EFP-MIN2 Instrument Optional I20 I5 I5 I5 - - - - - -
EFP-RNG1 Instrument Optional I20 I5 I5 I5 - - - - - -
EFP-RNG2 Instrument Optional I20 I5 I5 I5 - - - - - -
END FITS Common - - - - - - - - - -
EQUINOX Object Common F20.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1
EXP-ID Instrument Common A12 ABO AB0 A80 A80 A80 A80 A80  A80 -
EXP1TIME Time Optional F20.3 - - - - - - F8.1 - -
EXPTIME Time Common F20.2 F7.1 F8.2 F8.1 F8.1 F8.1 F7.3 F7.1 F9.4 F8.3
EXTEND  FITS Common BOOLEAN - - - - - - - - -
FILTERnn Instrument Optional A30 A80 A80 A80 A80 A80 A80 A80  A80 A80
FLT-Ann Instrument Optional F20.2 - Fb.2 - - - - - - -
FOC-LEN Origin Optional F20.3 - - F8.1 - - F10.3 - F10.3 -
FOC-POS Origin Common A12 A80 A80 A80 A80 A80 A80 A80 A80 A80
FOC-VAL Origin Common F20.3 F10.3 F6.3 F10.3 F10.3 F10.3 F10.3 F10.3 F6.3 F7.3
FRAMEID Instrument Common A12 Al6 Al16 A16 A16 Al6é Al6 Al6  Al6 Ale
GAIN Instrument Common F20.3 F6.3 F6.2 F5.2 F5.2 F5.2 Fb6.2 F5.2 F6.2 F5.2
HISTORY Comment Optional A60 - - - - - - - - -
HST Time Common A12 A80 A80 A80 A80 A80 A80 A80  A80 A80
HST-END Time Optional A12  A8B0 A80  A80 - - - - - -
HST-STR Time Optional A12  A8B0 A80  A80 - - - - - -
IMGROT Telescope Optional F20.3 - - A80 - - - - - -
IMR-END Telescope Optional F20.3 - - F7.2 - - - - - -
IMR-STR Telescope Optional F20.3 - - F7.2 - - - - - -
IMR-TYPE Telescope Optional A20 - - A80 - - - - - -
INR-END Telescope Optional F20.3 F8.3 - - - - - - F8.3 -
INR-STR Telescope Optional F20.3 F8.3 - - - - - - F8.3 -
INS-VER Instrument Optional A30 A80 A80 A80 A80 A80 A80 A80  A80 -
INSROT Telescope Optional F20.3 - - - - - F8.3 F7.3 - F8.3
INSTRUME Instrument Common A20 - - - - A80 - - - -
LONGPOLE WCS Imaging F20.1 F6.1 F9.5 F6.1 F6.1 F6.1 F6.1 F6.1 F9.5 F5.1
LST Time Common A12 A80 A80 A80 A80 A80 A80 A80  A80 A80
LST-END Time Optional A12  A80 A80  A80 - - - - - -
LST-STR Time Optional A12  A80 A80  A80 - - - - - -
M2-ANG1 Telescope Optional F20.3 F12.6 - - - - - - - F8.5
M2-ANG2 Telescope Optional F20.3 F12.6 - - - - - - - F8.5
M2-ANG3 Telescope Optional F20.3 F12.6 - - - - - - - -
M2-P0S1 Telescope Optional F20.3 F11.4 - - - - - - - F8.3
M2-P0S2 Telescope Optional F20.3 F11.4 - - - - - - - F8.3
M2-P0S3 Telescope Optional F20.3 F11.4 - - - - - - - -
M2-TIP  Telescope Optional A8 - - - - A80 A80 A80 A80 -
M2-TYPE Telescope Optional A8 - - - - A80 A80 - A80 -
MJD Time Common F20.8 F12.6 F14.8 F15.8 F20.8 F20.8 F14.8 F20.8 F14.8 F15.8
MJD-END Time Optional F20.8 F12.6 F14.8 F15.8 - - - - - -
MJD-STR Time Optional F20.8 F12.6 F14.8 F15.8 - - - - - -
N2XIS WCS Optional I20 - - I1 - - - - - -
N2XIS1 WCs Optional I20 - - I5 - - - - - -
N2XIS2  WCS Optional I20 - - I5 - - - - - -
NAS-TAVE Environment Optional F20.2 - - F6.2 - F6.2 - - - -
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NAS-TMAX Environment Optional F20.2 - - F6.2 - - - - - -
NAS-TMIN Environment Optional F20.2 - - F6.2 - - - - - -
NAS-TSD Environment Optional F20.1 - - Fb5.3 - - - - - -
NAXIS FITS Common 120 I1 I1 I1 I1 I1 I1 I1 I1 I2
NAXIS1  FITS Common I20 I5 I4 I5 I5 I5 I5 I5 I3 I4
NAXIS2  FITS Common I20 I5 I4 I5 I5 I5 I5 I5 I3 I4
NAXIS3  FITS Optional 120 - - - - - I4 - I3 -
OBJECT Object Common A30 A80 A8B0 AB0 A80 A80 A8B0 A80 A80  A80
0BS-ALOC Telescope  Common A12 A80 A0 A8B0 A80 A80  A80 - - A80
0BS-MOD Instrument Common A30 A80 A0 ABO A80 A80 A80 A80 A80  A80
OBSERVAT Origin Common A20 - - - - - - -
OBSERVER Origin Common A50 A80 A80 A80 A80 A80 A80 A80 A80  A80
OUT-HUM Environment Optional F20.1 F5.1 F6.2 F5.1 - - F5.1 F5.1 F7.3 -
OUT-PRS Environment Optional F20.2 F7.2 - - - - F7.2 F7.2 F7.2 -
OUT-TMP Environment Optional F20.2 F6.2 F6.2 F6.2 - - F6.2 F6.2 F6.2 -
OUT-WND Environment Optional F20.2 F5.2 Fb5.2 F4.1 - - F5.2 Fb.2 FT7.2 -
P20JP1 WCs Optional F20.1 - - Fb5.1 - - - - - -
P20JP2  WCS Optional F20.1 - - F5.1 - - - - - -
P2iiijjj WCS Optional F20.8 - - F12.8 - F12.8 - - - -
PCiiijjj WCS Imaging F20.8 F12.8 F9.6 F12.8 F12.8 F12.8 F12.8 F12.8 F12.8 F13.8
POL-ANGn Polarimetry Optional F20.2 - - - - - F6.2 - -
POLARIZn Polarimetry Polarimetry  A30 - - - - - - A80 - -
PRD-MIN1 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4
PRD-MIN2 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4
RRD-RNG1 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4
PRD-RNG2 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4
PROJP1  WCS Optional F20.1 F5.1 - F5.1 F5.1 F5.1 Fb6.1 F5.1 F5.1 -
PROJP2  WCS Optional F20.1 F5.1 - F5.1 F5.1 F5.1 F5.1 Fb5.1 F5.1 -
PROP-ID Origin Common A8 A8 A8 A8 A8 A8 A8 A8 A8 A8
RA Object Common A12 A80 A80 A80 A80 A8B0 A80 A80 A80  A80
RA2000  Object Common A12  A8B0 A80 A80 A80 A80 A80 A80 A80  A80
RADECSYS Object Common A8 - - - - - - - - -
RET-ANGn Polarimetry Polarimetry F20.2 - F8.4 - - - - F6.2 - -
RETPLATn Polarimetry Polarimetry  A30 - A80 - - - - A80 - -
SECZ Time Optional F20.3 - F6.3 F6.4 - - F6.3 - F6.3 -
SECZ-END Time Optional F20.3 F6.3 F6.3 F6.4 - - - - - -
SECZ-STR Time Optional F20.3 F6.3 F6.3 F6.4 - - - - - -
SEEING  Environment Optional F20.2 F5.2 F5.2 - - - F5.2 F4.2 F5.2 -
SIMPLE  FITS Common BOOLEAN - - - - - - - - -
SLIT SpectroscopySpectroscopy A20 - A80 A80 A80 A80  A80 A80 - -
SLT-LEN SpectroscopySpectroscopyF20.3 - F6.3 F6.3 F7.3 F7.3 F7.3 F7.3 - -
SLT-0BJP SpectroscopyOptional F20.3 - - F6.2 - - - - - -
SLT-PA SpectroscopySpectroscopyF20.1 - F6.2 F6.2 F5.1 Fb.1 Fb5.1 Fb5.1 - -
SLT-PEND SpectroscopyOptional F20.1 - - F6.2 - - - - - -
SLT-PSTR SpectroscopyOptional F20.1 - - F6.2 - - - - -
SLT-WID SpectroscopySpectroscopyF20.3 - F6.3 F6.3 F6.3 F6.3 F6.3 F6.3 - -
SLTC-DEC SpectroscopyOptional F20.5 - - - F12.8 F12.8 - F9.5 - -
SLTC-RA SpectroscopyOptional F20.5 - - - F12.8 F12.8 - F9.5 - -
SLTCPIX1 SpectroscopySpectroscopyF20.1 - F7.2 F7.2 F7.1 F7.1 F6.1 F6.1 - -
SLTCPIX2 SpectroscopySpectroscopyF20.1 - F7.2 F7.2 F7.1 F7.1 F6.1 F6.1 - -
SV-PRB  Telescope Optional F20.3 - - - - - - -
TELESCOP Origin Common A30 - - - - - - - - -
TELFOCUS Telescope  Common A30 A80 A80 ABO0 A80 AB0  A80 - - A80
TIMESYS Time Common A8 - - - - - - - - -
TRAN-END Environment Optional F20.3 - - - - - - - - -
TRAN-STR Environment Optional F20.3 - - - - - - - - -
TRANSP  Environment Optional F20.3 - - - - - - - - -
UuT Time Common A12 AB0 A80 A80 A80 A80 A80 A80 A80  A80
UT-END  Time Optional A12 A80 A80 A80 A80  A80 - A80 - -
UT-STR  Time Optional A12 A80 A80 A80 A80  A80 - A80 - -
UT1-UTC Time Optional F20.5 - - - - - - - - -
WAV-MAX SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - -
WAV-MIN SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - -
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WAVELEN SpectroscopySpectroscopyF20.4

WCS-0RIG WCS Imaging
WEATHER Environment Optional
ZD Time Optional
ZD-END  Time Optional
ZD-STR  Time Optional
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