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1 FITS &£1&7?
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Tx—<v b (BR) THh2, mINIREREBRD T — X % LT 572DITER I N T 4 —
<%y Mo ERNICHRIE S v, BUETIE, (RIRART MLDT— &, XERELHIO A
RYNF—=&R, RXAROTE2PDZRT —R), REDRKXHETHbNE @Y DT —
RERADBNHAD T +—< v Mo TW5, TAU (International Astronomical Union =
EBR R EEA) D Division B B F D commissionB2 {2 Data Representation Working
Group(DRWG) H331F 54, £ Z D FITS Special Expert Group (FITS SEG) 737 * —
Yy MERNOEREZ TS FETHD, ZORKTE [BEMNE] ORXEHET +—< v b
LEZD (BEOEHSME) . BARWZR FITS 7 7 1 VOHBIFIRO L 51272 ->TW05,

1.1 FITS 7 71 ILOEiE
FITS X FELD B OB IEE T +—< v b TRV, KX TIEHRBRZERT—Xt
~ DEM, T, T AT (BB F. HOWBYHIT FITS 7 7 A affibhn s,
o ZHIRILT — ABH]: 1IRTCARY MV, 2IRTTA A=Y, 3IRLT — X Fa— 7%
o BRAIRIEWALT - FUZWARERIERD T — X DI
o T—RIZETBFMARIERE ~NY KIZENWTT—X & — It

EWVWo BN HIFo NG,

BifliZe FITS 7 7 4 VOREIX ASCIL 7F A THELNTzAY XN F ) O EE I
ZIRTED) T— REFIM S TET WD, BUETIEZ O T5A] FITS #3 (Basic FITS #
RYIZMATRL T — 2 BEE (N Z+ 57— X)) 2RDEERI Nz FITS BHEAN
b >TH ENWI LT > TS (FITS #31% HDU(Header Data Unit) & & FEIK
nd, HFHHSM), BEAKTRTERDLSIT45,

B FITST74)L —RREN7E FITST7 AL
~yH AU
- T —5EE5| FITS Z3(HDU)
F—45E2 5 L
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T—3B5 FITS £%(HDU)

%< DFITS 77 ANE1 DDAV XL 1 DOOF —XEF 2D T 74 IVEDR, o8
BT — R Z2FEDIAG I L HTE, EB BIORBBHIZEE T X T 7 —XI2idZ
DEIBRLDEROND X DITHR>TWVWD,

UREX#ETH S FITS Standard TlE FITS structure ¥ FHH XN B M FITS 7 7 1 VEKOREE & 5
HDLVWOT [BHE] LW AREEZETTWS,




1. FITS &1x?

FITS 77 A VO ZEH 5D UFEL L ATWnL &,

- (FEA) FITS ®ZE  (HDU 0)
- (JEHE) FITS %3 1 (HDU 1)
- (JEER) FITS %3 2 (HDU 2)

DEII (NY X+T—X) D FITS BRENEZR->TED, WTho FITS 3% (HDU)
LEBMEHD FITS 70y 796745, FITS 71y 27 O¥ 1 Xl 2880 /31 b (23040 £ v
F=RYIDKRERDODH oD LFHBEHOT — FEROB/NAEH, HEILHSR) TH 5,

1 D® FITS 3 (HDU) i3 K& < 2 2D ond,

FREEH O~y XX 1 DLAED FITS 7uy 706730, T—XOHMK, FEE, HiE, A
1ML VI—REREDT — 2T S S Lo TWD, 117480 XF 215
$5F—T7— Rl a— R0y T, BHEMED FITS 7ay 7 ZlH s (12D FITS
7uy Z71Z71% 2880/80=36 1AL E 2 DT, ~v XD 36 7% A 5 RHIEHMED FITS
Ty IPREE D, £72. A~y XD 1 FITS 70w 7I1Z{ii 7278\ WiGE 132 (17 THD
LNB &5 EBEUEO FITS 7ay 7 3Inbd), 1 DOTOSMDMEN 5 HGEIZIE—E
DI H B (IRD 1.2 HiLM),

BEIBDO T — & (F—R[F]) 1Z 1 DPAED FITS 70y 7056780, ANy XDEHZD
FITS 70y 7D oEHKBEOT—RPEEZ I END,

bbb, 1 DO FITS ¥3 (HDU) Ot iE

ANy R ANy X1 (80 N1 b - F—T7—KNLa—F)
(2880 /N b ANy R 2(80 N1 b+ F—T7—KNLa—F)
x n (BE)) ANy X3 (B0 NS - F—T—FLa—F)
ANy &4 (80 XA b - F—T—FLa—F)
N F=R (NAFY or 7 AF—)
(2880 /N1 -
x n (%))

DEHITH>T WS,

1.2 ANy d0Hhy

ANYRIE 8 NA FDF—T—=RLa—RKDOUPTHE, TOBUIHEHIETH b, K
DF—T—=FRLIA—=FFEEND WS F—7—RNTRINDE (IRLZR=YDY VT INEH),
FITS Ny XD¥—7— R L a— NIRDOIERIZHED (80 /N1 h=80 7% 80 Mi & &
mRUTWS, 772U HISTORY., COMMENT, “ZZ[” F—7 — FIIHIST I NITREDRN),

ZZT 1-8 KH: ¥—7—FR, 8 XFUTNDEGED I N7~ ASCII XF4H)
9 HiH: = (%5) )
10 #iH: 22 (ASCII D757, 16D 0x20 F7-1% 20H)

280 XFE i\ FORTRAN S#ETOH—RDA A -V Th 5,



1.3. FITS 77 A VDY v T

F—7 = RIZINCFIEFHH LRV, HIZDOWTIE—ED 74—y MIES (5 %S
) WS DODPOMENTA—RIF—EDT +—< v bBRERIN, ZDOMDNT A —X
IZDOWTH 74 —3 v hEEELTHEL 2RI NS,
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Flaeds, Kigo o 2E<,
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o BRI DR 11-30 MTHIZAZ 5 Z,

o HERIDAK: 11-30 HIHITH T A 2 (NEGRH B 2 HE 13N E, FaERBLD
LBEIOE £2130D 2H5),

B/NESBRELRF— 7 — RIZLATFO@E ) TNAXISn F CHOEFHEIEEINTE Y, 74—
<y by EdRo@OTH B,

SIMPLE #HA: 7 7 A )UH FITS BIKKITEHET 201 E S0 %2R,

BITPIX BHH:. KT —XDEEMLEY NTRELTWVWBE2ERT,

NAXIS BB . 5 — XA O Rl o A ¥ % R,

NAXISn BEFAL: n i& 1 725 NAXIS DEFE CTTEAE n fllZh 727 — XD,
END EA 2720, 9-80 MIZEHTAY XL I— KD T2KT,

ZDS5bH SIMPLE 2R F =7 — RIZTRTD FITS BEDOA~AY XIZHETH D, ¥z,
SIMPLE ¥ — 7 — Ni& (AR FITS ERED~y X ORANIHNL T NIEZR 5720, NAXIS=0
DA, NAXISn EZH-> Tl sy, F—TU—RFOZHEEHIZLZW,

S ATy v a) ZEAICIAAY MDD EGERIBATH B, 3T A= REDOHR
S5EZTHLIVHRME 1 DOEHZERNIZHEL,

D F—7—RIZDOWTIX 5.3.2 22D Z &,

1.3 FITS 774D > TIL

ZEDT-H, R M51 OEERD FITS 771 )
DAY X ERR=IIHE ULTHIT 5, Tk, K
TR B DRI @ity 7 T2 IRAF OY
¥ VT — & (display @432 dev$pix L$EE L T
FrINd) & FITS THAOLEDTH 5, (T
BTN UTELEY EIFonET—X7BDT
ZZTHHY EIF2H, F—7— N®D IRAF-B/P
DESITHZAEDIRNHEREH D (IRD 2 ES
oz y)),

BAD 2 {7 EF—U— KL a— RO Z2 RS 72
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1. FITS &1x?

2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012345. . .
SIMPLE = T / FITS STANDARD
BITPIX = 16 / FITS BITS/PIXEL
NAXIS = 2 / NUMBER OF AXES
NAXIS1 = 512 /

NAXIS2 = 512 /

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

0BJECT = ’mbl1 B 600s’ /

ORIGIN = ’KPNO-IRAF’ /

DATE = 702-09-90’ /

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

IRAF-MIN= -1.000000E0 / 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= 16 / 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 = 713:29:24° / RIGHT ASCENTION

DEC = ’47:15:34° / DECLINATION

EPOCH = 0.00 / EPOCH OF RA AND DEC

ZD = 722:14:00° / ZENITH DISTANCE

uT = 209:27:27° / UNIVERSAL TIME

ST = ’14:53:42’ / 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
F2POS = 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’

ATRMASS = 1.08015632629395 / AIRMASS

HISTORY New copy of one035.imh

HISTORY New copy of one035

HISTORY New copy of mb1l

HISTORY New copy of mb13

HISTORY New copy of mbl

END
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2 FITS ##ICx9 B0

KD E D REENZ LS HBDHDEAN, FITS BRNICITIEAMT 20T, HETEHI L,
Oy S F—T—RONFEER "Ny XF—7U— RERIXETRITNEX RS\, £/

ASCII X7, B, 0. = B2 & AT 5w (5.3.1 2,
X  simple = T <F—7—FIWEXF
x  IRAF-B/P= 16 <F—TU—FI/) BEEND

@ EQUINOX DfEER EQUINOX OEIZFENNEUSME TR T TR 5700 (5.3.2 S, £7=
EPOCH ¥ {7\ Z &),
x  EQUINOX = 2000 <HEEHUEIZ > TN D

@F—7— RDIEFER HZ1E EXTEND (% NAXIS £ D B TIZ72 53 NAXISn DEBIZE
<, (5.3.2 27)

SIMPLE = T
BITPIX = 32
x  EXTEND = T
NAXIS = 3

O~y TDXFEDER ~v XD FE% AL DI single quote(’) TH Y. double quote(”)
TRV, BEE7 4+ —~v M T OMEICEHER (5.3.3 2]),

x  XTENSION = "TABLE " < B[AAFR"IIHR-TWVS
x  XTENSION = ’IMAGE’ < XTENSION ¥—"7 — R TIEE D’ 1% 20 #i H
DARE
@7 —YEDEDHIRER T — X EBTIE unsigned integer 13 X 7\, Hil 21X,
BITPIX = 16

D& S BGEIIMFEZ BEI%, -32768 ~ 32767 TH 5 (5.4.1 2R),
16-bit 57 UK ZH W72 \Wi5E 1L BZERO = 32768 ¥ 2 3 5,
@ ASCII Table Extension ® TFORM D7 #—< v MEHENR

ASCII Table Extension ® TFORMn Tl¥. FORTRAN-77 OEETE LR
53, C 74—~y hTIXZDTHS (5.7.1 2),

x  TFORM1 = ’%6d ?

@ FE/NBDEBHEADEREER FHI/NLTIE, BEE X 72 3/NGRD & +o NP
D TREERIZ I TIER IR 5, FI2/NUSIZBETIERNWD T, yu%ﬁ%
el 5D (5.3.3 B8),

x  IRAF-MAX = E30
O IRAF-MAX = 12
O IRAF-MAX = 1E30

RERE, MBI K S RHliEd B L BbnbDTHEREI N,
(723, 2000 FZHlE X172 NOST Standard 100-2.0 ABETlE~y X OED LR A1

ZV=T4x =3y bPRDONZILIZED, EREDSEHENPRE S BT (XFHHE
M8 N FATHA M, BMEDHIAEN T ) =2k o7=, &b,

11



3. FITS 77 A )VEHFSITIX?

3 FITS 774 7%ZH/DICIE?

EBRIZ FITS 77 A NVEZRHT B0 068 Y 7 v 7%, FIHOBIZSEIZRS
EHAH B A R DN %E2T S, URL o N—Ta v 8l 2019 4F 1 B A Ao
HEDT, TOBREHEIZE>TWAGEEEH DI LITHE,

31 FITS 774)LWEH{KSIY I DT

3.1.1

3.1.1.1

— @O FITS VI 97
RENL FITS 7594V 7 hOLEK

D [EEOT T UH Y 7 b HiK]
FITS 77 ANV %2R RT 572DV 7 MNMIZEbH 50, EETHEZLZARENLEDIZD
WTHHIZEF D2 DE2RELUTRT,

Makali'‘i BeSpec FITSview fv ds9 jskycat SalsaJ
B (Fdfm) oo BN KX A 1T 7 NRAO GSFC SAO ESO EU-HOU
(EERXAH)
Bl R B B S/B S/B S/B S/B B
Windows kit O O O O (5.3) O O O
Macintosh i 2 x x O A (v3 £7T) x O O
Linux Jix x x O O O O O
Solaris(Sparc) i x x O O O O x
fhd> UNIX kK x x HP, SGI MacOSX MacOS X Java MacOS X
Alpha HP, SGI BRI

BHThi 2.1 0.9(XP £T) | 2.03(Win) 5.5 8.0.1 3.0 2.3

BCHTAR D H A '16/03/17 ’02/05,/10 ’02/02/08 '18/05 '19/1/7 | ’09/06/04 '12/10
~y ZFRR @) O O @) O O
WCSsupport?® O X O © © O O
tableFITS i)t * x x x © O x x
Profile it O O x O @) O O
Database #.{ x X X O O O x

G RO A BMP x BMP BMP PNG BMP BMP

GIF, JPEGC PNG JPEG JPEG JPEG

PNG, TIFF JPEG TIFF TIFF TIFF

ik PS PPM PNM PNG

Z DAt H AFE H A EE - Tel X | IRAF Bt - %

~VF ~LVT

1
S: source, B:

3 WCS X

binary

D WCS F—TU—RIZH L TWsHD

2 Mac OS X %< (0S X % UNIX fxZ i)
A HBZHDEOL Uz, BUIIRIREIERRATESRRETEOILR>TWS, ORI

4 ASCII, BINTABLE Extension #£iZ 57 & ©

flx DT I IHFIZONTIZIDEBEOTTIEIZENT B0, EOEILSEDLNE LSIT,
TNETNDT T I HFIIREER > TWa, RIIZBDNRVERS (B2 IXEENE W & H)
HLHHDOT, FHEBMICK L TEELREDE RN OBRRWZ 2IZ%5, iz,

o« F—AR—ZARAHATL L —HFEIM LI\ = jskycat, fv, ds9

TOY 7 MiZix Windows iRH3dH %)
o 1% 72 FITS 7 7 A )V (WCS(World Coordinate System) X> Extension &) % K
e\ = fv

12

LI LKBENY T v 2 T AL = FITSview

IRAF QW7 Z 7 I L 72\ = ds9 (SAOimage 3B D ximtool TH A[)

BRI OS % MIbFHH L7\ = fv, ds9, jskycat, FITSview, Salsa) (EIE3 <




3.1.

o th 2 REGILAZ T2\ = Makali'i, fv, jskycat, SalsaJ
o HAGETAI TN H 5 = Makali'i, BeSpec
o NHANRYT MV EHK N2\ = Makali'i, BeSpec, IRIS(3.1.1.5 Z:#), SalsaJ

EWVSTBEIRBE R 5D,

3.1.1.2 Makali'i

. [EEEQEHE TG FITS V7 b = 7]

FITS 77 A )V&h>V 7+ xT

Makali'i (¥ 77V « &58)3 I$HE

TESEIRABEN) : 10 - NGCB73.fts

LCHRMETHRIIHRL I, ’5: EE’JCH

X

}ﬁt »u LTER ERAN(E) m (D) wmy 751 mg() WK

) 7 (H)

< - (2] ?
&3 T I"'K Enlil F!TS /7 mlﬁé‘ 7//) A A || 557 Ry w 24

ala|prz-n cramps 0 —a 8 [ Ei’l:ﬂ%é IIDIEET

i DIAME: FHE:

EV KA E () 72 RBT—VIZ kD

%%\MEénfwéy7b7171%

NGCH73.fts (268) [508x31x1] 757 [ NGCo73.ts ] =
% : ke
e (@ 2
@

[ . [0 [T ) sansoe:

%, FITS Hffo~y XD T 57 XA,
MEREEE (IREERR) . X —2 - 7 I vk
QLR Y - A7 E R E R R Ih o 72
AR MVD T T T KR Ts EDEFERIE
BEEZFF o TH D, —l b OfENTA AT HE

= mean: [T ] e e, | Al
i I~ TATHTG)
_#E0 | 50 | #50 || - smmovsorso 50
ENRI(P) FAANEAD.. | SABEEER ATTH

FoEER : ON

Thbd, NI — BRI 5 7

(Mkali‘i Tt OHi)

n, BEAINLTWS 2.1 Tlda—
IT57-%
THHHIZMAS 7Y =V 7 b &ipo7z, BEIE Windows iRD A (KEERIED D ),
REHLBEBEITIRD E B D,
e 816,32 ' v M, 32,64 ¥y MEE. SUGLAEDT—X 7 7 A IVIZH WG
AR R (TR OD IR RR) X% DN F- AL
NATARR—=272U5&, 77y MLBRY D 1 IRT — XL
7 v o YR ERIE
o FITS ~v XFm
o AR MUIIDER (BFRT % WCS Mit), HlE® a3y b 7RR
BOiAN—Y 3 13 21 T, BATITIZRPS-EN S, (2016 4 3 HIR)
http://makalii.mtk.nao.ac. jp/

3.1.1.3 BeSpec : [AX7Z l\}lxﬁﬁﬁmb‘@.}ﬁ‘/7 b '717]

BeSpec 3EE XX ED MK (V7
MZBIY % #4&5L info@bao.city.ibara.
okayama.jp) IZ & DHHFE, S NTWD Y
7 b7 THB, VisualBASIC & VisualC
THESWEBIZXY va—F - MHTE2
£ o>T Wb, FITS 7 71 IIVDFRIZS
TR, —HETFOY 7 by 27 LTIED
TH UL AT MV OBRER % < o
TED, 25 LN Z LW —PFIZIFEERY 7 N ThbS, Windows HLD A,

SMakali'i lINTAFET VNS ZH] ORT IV 7 FARN (F4 T1E3)) 28%T2Z2eh5691F
PREED T — XA WS ERAAD ST W5,

e o
B s 0.5625
ZMJHHJHHUJ

[~ Bes
7m®

B 8 8 & g

Ak

(BeSpec “C@MFEEF'O)WJ)

YEHIIA BN o 7o (EAFEHRD BN T DM % 5k
Jo WKL GERAIBELZ T TRIETHZ TV, SRIEFZBHOFHE 0L,
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3. FITS 77 A )VEHFSITIX?

REMZLHEREITIRD & B D,

o 16bit,32bit BE, 32bit FREEIZENERILD FITS 126 )ik

o ~IWH (X—2 - NATADER, 779 T4 =T+ V)
o AT MIVD—IRTEAb (A A 5], RIKART ML)

o LD ERIE & HERIE (BilikERALD 7T 7 ~ZE#)

o ARY MV (FMilF e T A7 14y M X DALY VO HUL R EHEE

HixE)

BHiN—Y 2 13 0.9 T, BATGITIRDESE D, (2002 45 HIR)

(7£: Windows Vista BAf§ TlZA VA M-IV TZ 25 DDEHEIZEHELRZVWEL S TH S,

Windows7 @ WindowsXP mode T7Z& 6 OK)
http://www.bao.city.ibara.okayama.jp/soft/bespec/

3.1.1.4 Stellalmage : [EEDRXXEGUHEHDOREHY 7 v 7 7]

Stellalmage (& (Fk) 7 A ba 7 =12
X OB BRI NTWEY 7 27T
Hb, EBohE W) LEEETHlg->7- K
R % ESRLEE L TEh\Wieg A=Y
A BT REEBOEHEY 7 N TR Fa
T RRBHIZE R LI KL< b T WA,
FITS 7 7 A VDR RIZT T L HGAL
HIBERD & E 2R FERE & FF > T\ 5, Win-
dows fiRD &,
REMZLBEREIZIROD LB D,

e 8,16,32bit #&H, 32,64bit KD FITS DiFisEE &~y XK, JPEG, BMP, DIB,
GIF, PNG, TIFF 7 & OPHE G R SBIG 72D CCD # A7, FYXIL—HR
L7 A 5D RAW EX7s EI2 B 0 )h (RAW BT ORI AT

o I (X—2, 77w MHIEREY b, 77 RVRED NNy FUHEED)

o HifRfEu, PSF {E7s &

R 155005 - sompie.mage s

D) REE HEG) ERQ) GRE) BAQ) BRERC) MWL) ERERER) NOE
@ HE S 36| ™ & k| Iy a
[ FEPVME EDBD SR RN R

7P PF

FG | N00 />~

L FAEELES
b
E |
# i
z N
r/

N7aEETRRE

(Stellalmage CHERT D)

e RGB, CMY 2, &Y ERY v ¥ DGR
o HIRIEA (INBERR) P =2, 7V 22 k5
o VY —T, TUNVAL AL—AREDT A NVER) T

o I b7 gk

e LANITFLARATAAED 7T T 7 A IIVFKR

BHiN— 3 »1F 8.0f T, Windows 7/8.1/10 Tl 64 £ v MHRIZE XL L Z DA X

4GB i Z 2 A€V BMAWEE, BAMTIZRD LB, (2019 4 1 HEUE)
https://www.astroarts.co.jp/products/stlimg8/
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3.1. FITS 774 NV%EHESIV T +I =T

3.1.1.5 IRIS : [Windows WJE®D KXHA A=Y Taky 7YV 7 Y x7T]
IRIS 1¥ Chiristian Buil ®OBIF L T\ 5 fiE I
BORXA A=Y Ty 7Y 7 v ThH5,
FITS & PIC Iz L, WHAEFEZ I U L5
BFEOWGHE, AP ART NIV, A>T
VIRED 7 4)V&) >, BMP,JPEG,TIFF,PNG
R OEGE, —IRL 7T YRV A T
NDM 7R EDEEEZ R > T\ 5,

REM 7L BEREIZLAT D@D,

o FT—RDRMHMNTES (X—2, 75y b fERRY)
KFEEGEELTE S (WHEHE, AU YTV T4 NR—, TV ry—TTAIRY)
W, ART PV ENTE S
WCS 1255 LT B (KBREERLA 7 T HE)

o UTAFYIF v —REIzHHIG

BHiN—Y a Vi 5.59 T, AstroSurf ¥4 S S5EMAINT WS, (2010 4E 6 H 24
H k)

Ready

i [0

(IRIS CHEATH M)

http://www.astrosurf.com/buil/iris-software.html

3.1.1.6 FITSView : [YIVF 7T N7+ —L0D FITS #7770V

NRAO(National Radio Astronomy [@ase swemes N =
Observatory) @ Bill Cotton (£ FITS 7 T
SUHE LT FITSView 77 IV —%
B LE<DTIYy b7+ —LTHZS
EHIZLTws, LIS Ty 75— 1F
Mg, BroHWY 7 MIk->TL
FoTWBEN, ZTon#R, REKRT
T R 74—=LTHU IS IHZ DI
M TH 5, Windows 3.1, 95 BL_E T
Z % FITSView, Mac OS 7 BABE T 2 %5 Mac FITS View, Unix/X Window TffZ %
XFITSView ({472 Unix 5% OS [T DA F 1) 235 2 D& £ TH 5 Dld Linux hi).
NH0, BETIHEFRIZBRVWY I NEE X5,

REMBEBEIZLAT D@D,

o FITS ~y X% 5
gzip EMEX N7z FITS 7 7 4 V& E#EHD 5
2 72\ U 3 IRGELD FITS it %FHid 5
WCS (23 U T\ 5 (RERFEMER R ATHE)

Movie "R 6505

BHi/N— 3 Vi FITSView 2% 2.0.3(2002 4 2 AfK). MacFITSView %% 1.4(1998 4F 4

AR, Mac OS 7 ~ 9). XFITSView A% 2.2(2007 £ 8 HiR) T. BAATLIFIRDE B,

https://www.nrao.edu/software/fitsview/

(FITSView TR D)
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3. FITS 77 A )VEHFSITIX?

3.1.1.7 fv : [FITS 77 ANVDAVRT I T« TIRBENTESDY 7 b =7

fv i& FITS 77 AVD T I I FHRLT  wrme oo simmiar
TARTHY, BARDFITS V7 hU = iy -
TY—=ILVETH S FTOOLS Ry 75—
BEHED 7T 7 e UTHFBINTE AN
BHETEA VR I 7T 1 T fEL T
LARVRTAYDY T R T LT
HEV Y —=2INTW3B, FTOOLS (F#
AMNZ Unix 77w b 74— LI 7ZD3,

sl@] =

(fv AT o)

fv ¥ Windows * Mac OS X M DN F U HHBEINTE D (Mac OS 9 BARTIZIE
Ver.3 Lp7a\W), IIVF T T v b7 4 —LHIZ POW £\ 5 graph widget 27 7 4L b
TflioTW5 (HHEFRITIE 3.1.1.8 D ds9 25 Z & HTE5), 72, XPA (X Public
Access?) WS Fa haNEfioTiOY 7 v s a v bE—L LD, Tcd A2V 7k
X> AppleScript e ED A2 ) TN L BEIEHWRETH 5,

REFWLBEREIZIRD B D,

ASCII Table, Binary Table Extension {Z % X}t

FITS ~y X% GATEDEBELZDTES

2D, 3D A EDT— X DERRMTE S (POW H 2D\ iE ds9 ZHiH, HERDIEER
FANEE )

TV vo, Tay b 3V T

WCS it (REREEIEZ R AT RE, CD F—7 — RIZ& 3G, WCS 22\ Tk 6 HEIR)
B R D T — X il % K H T A HE

Tcl A2V 7 b, AppleScript. XPA )&

VizieR ZIDZ DAY T4 A Ru 7 IZHIG (HRxu 23R LUTAH TV o b
D7 H Y b ARE)

M

BfiN—Y a vid fv 5.5 (POW 5.5, 7272L Windows iiilZ 5.3 D £ £) T, EAELIZIX
DEHDH, (201845 AfK)

3.1.1.8 ds9 : [IRAF (235G T 2577 0] cems =

Fle Edt View Frame 8n Zoom Scale Color Region WCS Analysis Help

ds9 1% SAO (Harvard KONEBRXETHS
Smithsonian Astrophysical Observatory) THi¥§
INTWD FITS 77 7% TH 5, X IE X Win- == ==
dow EOHEEERY =& LT NOAO (7 AV .
71 @ National Optical Astronomy Observatory)
2 i LTS BRI O RS S ;
7=V TH5 IRAF OFEMEFIRY — L & LTH ’ T
LN T Wz SAOimage D&MY7 M TH S, ds9
134 %) X Window THRATHFEI N TW2hY, Bl

https://heasarc.gsfc.nasa.gov/docs/software/ftools/fv/

*http://hea-www.harvard.edu/RD /xpa/
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3.1. FITS 774 NV%EHESIV T +I =T

FETIEZ KD Unix R 77 v bA—24 (Mac OS X &8) & Windows i FRHZY U — A
INB LT TWVWD KD 72, HEEMIZIX SAOimage & PC IRAF X aDFRKRY —)L
Td 5 ximtool IZMMA THEIZKRGEML72H D& F > Tk <. X Window Hii¥ IRAF @
FRY =W UTHAS, DN FIYRAINT WS DI, Linux(debian Fedora,
CentOS, Ubuntu, OpenSUSE), Mac OS(EIl Capitan 10.11 LAK#), Windows7/8/10(64 bit,
Cygwin ilid) TH 5, (LFELAAD Unix 77 v bk —LH (Solaris, Alpha, hpux, sgi 72
EVET = AT TEHORLU 2R WL D7),
REBWRBEREIXIRD & B D,
o FITS ~v XDR%
e Binary Table, Image 72 £ @ Extension %k Z %
o FITS @ n XcHifz A %
o JEME X N7z FITS Witz ik Z %
o EDA RV NI 7 AN EY K=
o IRAF JEXZ X UD M7 7 1 VORI L fFEES THE
o RN EFEMRT + —< v bADFEH LAAHE
e JVVI, AVKT, ATAAEDTOY MRENTE S
o U=V IUXT Yy RERNTE D
o TV AT A4 A=IDXIL
o WCS IZxtity (RERPEFEZR R AT HE)
o T — X R—ZY—NIZHHE U TR AR
o XPA (ZXfJts

BHARIE 8.0.1 THRATCIFIRDEE D, (20194 1 A 7 HR)
http://ds9.si.edu/site/Home.html

3.1.1.9 SAOImage : [IRAF a7 Z 7]

B D EINE ds9 12> TWBM, JLIZ7% > 72 SAOimage H Doug Mink 12 & - T A
VIFFUVAINATFHHRETH B °, ximtool & HITELERERNY — )L TH O, HGRAEHT AL
BUZ S TR 72 BERE (0, PO, JLRHE/N. RO NIERR &) 21T E HI1ENIT,
WCS XfJis, IRAF & Dff5, REMNTE 5T, 42 DFEATOEBGRER T F —F
Jl23 T &R\ EDHIRE 5 5, BUEIRY — ADADP AT RS & 572, mféhi 1.35.1 D
BiAaocidikd & B 0, (2003 4 12 Ak)

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

®SAOimage DM 7 MEHA) SAOtng &\ S HHTTHFE I N, ZTDH ds9 VRFEEI Nz, ThiFLT
SF TV K7~ Star Trek (HATIERA, FHAFERE LTI NE) o L okA4HTHH, FAFKHIC
T7 V0B S LW, BARAIC Star Trek @ TV ¥V — X 1966-69 D) DIEMAS TOS (The Original
Series), 1987-94 ® TNG (The Next Generation), 1993-99 @ DS9 (Deep Space 9). 1995-2001 @ VOY
721 VGR (VoyGeR). 2001-2005 @ ENT (ENTerprise)., 2017- ® DSC(DiSCovery). »3% 5%,
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3. FITS 77 A )VEHFSITIX?

3.1.1.10 jskycat : [ESO OE¥a7 oM E—Yarvy—)]

| 3SkyCat - version 2.0 - sample.image fits b SIS

ESO (European Southern Observatory)
TlE, RXAA=YDEYaT I/ E—
TaveRNRATRT = AL TNDT
Y AY =) ThH 5 SkyCat® ZFIFKLTH
h, FhERX—RIZL 7 Java KD JSky
N =Y HFFELTWS, JSky IE Java
R=Z I >7-Z & T, Java BRED SN
IXBERE - OS IZfR o TEIET 2 DRI
THH., #HFEIZIE JDK (Java Platform,

Standard Edition Development Kit) & e

A=V TDOY LRy FTHD Al e .

(Java Advanced Imaging toolkit) 2 2 | . Pixel Value Distribution

Th b, BEIL sourceforge TDHIFEIZ i= A

Bbot k5T, JSky DAL YT 7Y f 2 =

r—vavThd jskycat 12DV, T e »

Windows, MacOS X, Linux FiZi3 N1 o e

FULHEINB LS R>TED., 1

VAN —FHTEETREL 2o T\ 5, |[RREGl = [ so [ = [ chtew ssoness |
REIZHEREIZRD L B D, (Jskycat Tt D Bl)

e FITS X flid> L HE £ (JPEG,

TIFF, GIF, PNG ) 23k X %
o BREMEGUIL (X—L, NV, AT—<v T Hy FLRVE) HAEE
WCS 120t (REREEFFZR R AT RE)
JEAE X N7z FITS W%k 2 %
e U—WNVEZIFY =7 LOKHERI A Z 0 IZT 72 ATHE (VO &)
HEIZERTY 7 74w ZHiEx, 72y Mg
o VI T4y rRAhruTHENRE FITS 7— 7)VIZEHEEH L Alde
IVOA THIFE XN TWS 71 k a)L SAMP, PLASTIC Tty 7V 7r—>a v ki@
fSAIRE 7
BFThRIE 3.0 THRLARITCIFIRD & B D, (2009 4F 6 H i)

http://jsky.sourceforge.net/

Shttp://www.eso.org/sci/observing/tools/skycat.html £, Linux, MacOS X XG0y —, fx
HhIZ 2018 4£ 6 D 3.1.4,

"IVOA=International Virtual Observatory Alliance, SAMP=Simple Application Messaging Protocol,
PLASTIC=PLatform for AStronomy Tool InterConnection, \»§ 1% http://www.ivoa.net/% &,
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3.1.1.11 SalsaJ

HOU (Hands-On Universe) (&5e#ERH)
BRRXFE T T LAOREE B 1
FE72ELD A TH D, G-HOU (Global
HOU, http://handsonuniverse.org/)
& UTHEEOHIY MADIHEHRZ S 1
T\W3, EU-HOU (European HOU) &
I—ayNBIT S HOU ORIETH D,
Z ZHEFE - AL TV KXHEEHD
V7 MY 7 H Salsal TH 5, HMOE
WL B & SEABENS FITS 77
ANREDERR - ffEENTE, €5
U7 E% @ U TRXEE, OWVWTIER
FHRENT ORI TE L Z L 2 HIET
LD TEED Makali'i & EHKDY
T7hV T THDB, IVFTTY bE—
s (Windows, MacOS X, Linux), %3

3.1. FITS 774 NV%EHESIV T +I =T

C ROK B 7 bz 7]

% Salsal
File Edit Image Process Analyze Plugins Window Help

wE O
£

+
(o] »

123 | -
&lele| |o] |

—

140x300 pixels; 32-bit;, 512K

[~ Joriginatcol.. [+ | LoauText. | sa
Grid Size: 128 Smoothing: 3.0 Perspective: 0.0 Ligh

—_—— O O—

File Edit Font

Opening: DAstro¥tsample_tatasample image

i 4 4 8 ¢ 8 4 943

(SalsaJ TgE#THh DH)

FEXIG (7272 UHARGEIER) DD 1 2 THh O, HEHL WD ZETHRAITA Y A b—
V. AP TELIDIZH>TWVWE, REMLEEEEIZIROE B,

o FITS At HME & (JPEG, TIFF, BMP, GIF, PNG) 23k 2 %

o RFHHEGMUEL (X—L, HT—<v 7 &) LEHBGEOUAFEHEPEERENTE 5,

o AR FILF—XIZH NG
o FITS ~v Rz ¥ OIEHRE RS A

HYe, 3D 7a 7 7 A VKR, B AN T ARKRREDNH

o XIUBIZKBHERT I UKHEE H D,
BFTRIE 2.3 THRAAEICIXIRD & B D, (2012 4F 10 AR, 2018 4F 2 HIZ. EIE/K)

http://www.euhou.net/index.php/salsaj-software-mainmenu-9

3.1.1.12 DeepSkyStacker

RER 7L BERRIZIRDIE D,

DBl 2D 1 E LT NDEY 7 T 2T
RAKHEGRD 1 I % HEifbd 272D 7 b :
Y7, FITS 7 7 A VOMEIZ EHE B L TWS
DT, RN O % ST 572D A 5, s

FITS , TIFF, JPEG,BMP, PNG (Z )i
R—=2, 77w N0 1R EHEb
FTIUHAD RAW 7 7 1 IVIZH X6
ARY FIVT = RIZH
ZEFENIG (7272 U HARGEIZR)

— i

(DeepSkyStacker O i)

Windows Jix D & THrhiid 4.1.1 THRARCIZIRD EE D, (2018 4 5 AR)

http://deepskystacker.free.fr/english/
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3. FITS 77 A )VEHFSITIX?

3.1.1.13 —ROBERUEY 7 b7 : [~DY T T FITS (X573 % D]
NAOHEBGWEY 7 v =7 OFIZE FITS IZHIGLTWAHD0H 5, 72720, Th
5DV 7 M TIE 2T O M7 FITS ERDFRIZITIZTHIGLTWS Z ERE WD T, [H
BT 77 IZHESITIEDNE LRV, IR OGEIXERPBLETH S,

[netPBM]

netPBM & BART pbm+ (extended Portable BitMap toolkit) & FFEIT\W7/2Y 7 b
Tz T DWETIRTH D, FITS 7 7 AN EMDL K DHEEET +—<y bDIA Y N— FPTE
%, netPBM TldEA L% 74—~ v NI pnm (=portable any map & pbm(portable
bitmap), pgm(portable gray map), ppm(portable pix map) D#AFR) X pam (=portable
arbitrary map) TH V., N6 LMOEHIEA L DLMHD 7 v 7S LR EEN S, FITS
WZB3 U Tl fitstopnm, pamtofits & WS BT 07T LAWNZNIIH T2 5, BIETIE source-
forgemet IZH B 7BV 7 MZEXOBEFEINTED, V—Aa2— NDMIZ, &FE UNIX
(Solaris, IRIX, NetBSD, BeOS, Mac OS X, FreeBSD, &f# Linux ). Windows(cygwin,
djgpp, Mingw32), Amiga % EHIZEL RN DERMAINT VS,

B O/N— 3 »IE 10.47.71(super stable) THMIZA T2 S, (2018 4E 12 HIK)

http://netpbm.sourceforge.net/

[ImageMagick]|

ImageMagick HNFHDOEBGUIEY 7 h 7 =7 TH 5, netPBM &3> T, HEDEHIL
convert, HERDFK/RIL display &\W D X HIZHKEN T L2 1 KD T 0 T A TEEEGIE
KITHIG LU TWB, UTIFERDOIFIwRKR RO identify, HRDILK - FlELZL & D mogrify,
A KD montage, FRRA A=Y DX 27D import, 7 =A— 3 VIEHKD animate
nEDODTUTILNEENDS, V—AT—KPSMZ, UNIX 7'J v b 7% — 24 (Solaris,
FreeBSD, Fedora fl RPM, MacOS X) D/ 1 F VU, Windows FHD /N1 F U A X 1
TW5,

BT N—Y 3 & 7.0.8-25 THMITEL R 5, (2019 4 1 HiR)

http://www.imagemagick.org/

[gimp]

gimp (GNU Image Manipulation Program) (¥ GNU (http://www.gnu.org/) {2 X D
FREINTWAE TV =D 74 FL Ry F YT b (FEZEEREDOHEGET —XDOIT - BIE
Y7 N Thb, FITS 2504 DT7+—< v M5 e TE, WELIE L &
K274 bV Ry FREDUENGITR L EHERY 7 hThd, V—Aa—F&, UNIX
(Solaris, FreeBSD, #ff Linux, MacOS X) H/ N4 U, Windows FHD /X1 F Y A X
NnNT\Ws,

BHiAN—Y 3 132108 TH O, HHRIZEAT2 S, (2018 4F 11 k)

https://www.gimp.org/
[xv]

HSPASHONT WS Y =7V =7 DEfY —)b xv 13/3— 3 > 3.10a BABET FITS
TA =XV MIHBL TV, BRI AN—Yar 7y 75, HBOBERXI LTV
W& D577 (3.10a DY Y —AIE 1995 4F), HHRIILA TP oBoN5,

http://www.trilon.com/xv/xv.html
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3.1. FITS 774 NV%EHESIV T +I =T

3.1.2 AHREEFTICED FITS V7 b7

3.1.2.1 IRAF :[NOAO BAFED R fgHr DFHERY 7 1]

IRAF (Image Reduction and Analysis Facility) (& NOAO TRI¥ X 1T\ 5 KT
HDY 7 b0 278y 5 —=IThHb, SMRGIRITICRE R X 20 &M > TE D, F
WZHARDKFRADE TIIMEEDFES T 777 PAR Y RZ—=RehoTWwWb, Ny TILE
BT — X DT D STSDAS (The Space Telescope Science Data Analysis System)
BREDT RAYNY T =V EFIET 5 (http://www.stsci.edu/institute/software_
hardware/stsdas), UYWLV —F7 AT —>Ya v & FE L 95 UNIX 77 v 74+ —LTH
FINTWZA, Linux 28/ & 35 PC ETHET 5 UNIX (PC UNIX) THEBEIT
E5&51o770, AATHEA - HHIES TR -7z, &FHhkiE, 2.16 T, &
Linux(32 ¥ b, 64 Y ), Mac OS X(32E v b, 64 ¥y M) T4 ANV Ea—Ta
vE&V—Aa— BRI TV,

HERIZLA T o AT HE, =

http://iraf .noao.edu/ 21| Pier] e

IRAF Z Db QI DSy 7 —
VTHY., EBERRGE DORERERITIE,
X11IRAF &IFEN S GUI ARy 7 —Uh
HAEINTWS, ZHIZIKIHERY 7+ D
xgterm, HR7 7 7 H D ximtool, T —
TTF XA ZHD xtapemon 72 EE E N
T, IRAF Ak FERROETET T v
FR—ARTORPHEINTED (PC
UNIX &8) & N\—Yavid 20 TH
% (2.0 Tl X Window TD 24 ¥'v b
FRFISIZ TR o 72), 3 =

%M@sﬁém)m\mewmmm@ (ximtool ‘CEIFrHDH)

T, HIfiO 75 W FITIEE D BT TWZRWAL ximtool & FITS 777 H#H & UTHHAT
EIE ST (=3 NOR SE)N

NOAQ/IRAF Klutool Yersion 1.3, 1EXPORT |5

Ojotel 1o

7

devdpix — m51 B 6d0s

iy
g,

| [@[9]

- IRAF BB L FITS 74—~ v b D ZHAAD S
- IRAF LJ@fETE 5

- GIF FOHADMEf e LTESHL S AEE

. PEFROZEHL, KK, MO RIRENTE S

- FURIE AIRE (BT —, £/ 1)

x WCS ZXfn L TV

X (A 7 [ SR AN T 6D 72\

XFRDE/N , BRMEDPFAEET S22

AR, 22 7 NS5 Python HRIZAEW, IRAF @ a7 > R 2ERH 5 b 0 IZ IRAF
D% Python S FHT 57200V 7 b =7 PyRAF A STScl THFEINTHH
FMAENEZ TS, ML http: //www.stsci.edu/institute/software_hardware/
pyraf 75,

21



3. FITS 77 A )VEHFSITIX?

3.1.2.2 AIPS : [BEKXXHE OEHEMLTY 7 N

ATPS (Astronomical Image Processing System) (& NRAO FAFEDEIFE KX B TEIZ
HoNzY 7 M ThH, TDOOEMKIELFF>TW\Wo, #HT%i21E C & FORTRAN
DA YNAFIZ X Window DY AT L—ANBETH S, wHi/N—Y 2~ 31DECI9,
(3IDEC18 /N—< 3 »H 5 Solaris 23U R — b2 o447z, ) HHRIZA 16,

http://www.aips.nrao.edu/index.shtml

C++ R—=2Z2®D AIPS DIRENY T =V o7 AIPS++ &, BRI N T CASA
(Common Astronomy Software Applications) EIEENEY 7 MY = 7Ry r—IIZ7%->
7zo EHI/N—3 32 V1 5.4.1 T RedHat linux & Mac OS X HD ® %, IHHIZIKD» 5,

https://casa.nrao.edu/

[E 32 KB OB 1S i BIRBIHIATClE AIPS % oIl E 1Bz & b BIF S vz NEW-
STAR DMEFTIZRIHI T WA, BIfEIX Linux AN U O A (CentOS TENERER), &
FIE 2017 48 11 HIRDSAE N TWS, 774 V&R XY va— R UG, B0
NEWSTAR X4 @ &, #i)Il K (nro-compdev@nao.ac.jp) IZI ¥ X7 b5 &, EH
AR5,

https://www.nro.nao.ac.jp/ enewstar/html

L7z, Java X—=AD NEWSTAR $ (% - lifi STV 5, Java NEWSTAR I ATPS
W TR 72DAY I F VD NEWSTAR &0 A VA =L LR <EELBENT S
72, Linux(CentOS THEaR) & Mac OS X HA ® b, HHhkiZ 2017 4 11 HiK, H#RIZLA
Tho,

https://www.nro.nao.ac.jp/  jnewstar/html

BE R DT — REH) Sy r = & U TR KR - RXEE TR v X =12\ 7= H AL
B (B BV B R FHEER) & DFFEIZ & % UltraSTAR (Unix and /or Linux based software
Tools for Radio Astronomy; STream processing in Astronomy data Reduction package)
IZ, X11 & Motif (F 721 lesstif) . X11/Postscript $i5&K R 71 7 7Y Pxp (=Plot li-
brary for X11 and Postscript printer, http://www.ioa.s.u-tokyo.ac.jp/VST/Pxplib/
index-j.html) %Zf{fi>TW\5 (AIPS IZBEL\W), BRI 2008 47 HRA) ) —AZh
TWd, HHRIZEAT2 6,

http://www.ioa.s.u-tokyo.ac.jp/VST/UltraSTAR/index-j.html

3.1.2.3 MIDAS : [ESO OFHERSRIT /N 75— ]

MIDAS (Munich Image and Data Analysis System) (& ESO (European Southern
Observatory) BAFED KM /8w 5 — 2T, — A 7R B/ O MU M AL D BERE % 7 -
TWa 1, ESO OBHIZERE (7Y @ La Silla X Paranal @ VLT(Very Large Telescope))
SIED Ry r =V 8 H 5, £ Linux, Windows E® Cygwin, MacOS X THEI{EMEZRT
A (C & FORTRAN I ¥ 3A1 5 Motif 74 77 VU HRHE), fiid UNIX HiX outdated
LEINTWS, BElE Python DA VX —7 24 Ab I NTWE, BHEAA—-Ya ik
17FEBpll.2 TH O, [HHRIZLL T2 6/ 6N 5, (2017 4F 2 AR)

http://www.eso.org/projects/esomidas/
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3.1.2.4 GAIA :[STARLINK (Z & 2 KXk 3w r—2]

& STARLINK Ti% ESO @ VLT 7u¥ 2 b THF S N7z SkyCat (RTHID jskycat
ZH) 2 5IkAE L 72 GATA (Graphical Astronomy and Image Analysis Tool) &5 7%y
T=UNHBEINTWS, BEIE JAC(Joint Astronomy Centre) 75 Hifi & T\ 5
Starlink Software Collection(“Kapuahi”) Release (http://starlink.eao.hawaii.edu/
starlink) D—# & LTHX Y Y- RKT&E 5, &Hi/N\—Y 3 D 4.4-4 1F Linux, MacOS
X WH 0, M#IZ T2 5,

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

3.1.3 FITS V7 Nz 70FEZEQITOY—ILEE

B 2 i e, BAEEEDZODY 7 v 277 E, FITS 2>V 7 b7 =7 DR
FHOMBEPREUZEZFIZ, BIZED2I—T 14V T4534 77 V)R EOHFBHDOHZEMIZD
WTREHN LD ZHENT 5,

3.1.3.1 FTOOLS : [FITS OMEHI—T 1V 7 1 5]

FTOOLS /& HEASARC (High Energy Astrophysics Science Archive Research Center)
T W.D. Pence 1V —X—%92% FTOOLS team (Z X W BIFIN TS FITS 7 71 )L
DIER. MGEE, BETD7HD1—FT 1 VT4 #TH Y, ANSI FORTRAN, ANSI C, ANSI
CH+, Perl, Tcl TRRBEINTWS (FT7 714y 7Y =)L &S5 5E51F X11 b BH),
FTOOLS Dl 2 DY — )VIZHAliR X A7 %2 F47$2720DL—T 1) T4 T 0T T LTH
D, MAEDLETHHTEI LN TES, 3.1.1.7TDfvE GUIL 2 LTHY MNELTHS 72
OO HERA WO Ny 7 —YVHHEINT WS, HifEiZ FTOOLS 1& XANADU(X ##/H
V7)) &b HEASOFT Ny 7 —v e LTI NT WS, & Linux & MacOS
X (32w h 64 E Y ) % Windows FIZIE Cygwin FHD N F Y HFEAA I TN S,

BHiN—Y 3 13 6.25 THH, HHIZ TS, (2018 4 10 Hk)

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

3.1.3.2 FITSIO (CFITSIO) : [FITS DAHIID=dDT 177 VE]

W. D. Pence (Z & D {RSFEINT WS FITSIO /N 7 —Y%, FITS 7 7 1)V DHiAE
E D72 D machine-independent Y 7N —F VA VX =T A4 ATH 5, HILV—F
I ANSI C TEMIPNEAFI VY2 — X CEIFAHETH S (Fortran 2 SIFH LTS Z
EHTED), FITS OEHOBMNTHIET 2 LSICT v FT— I THY, standard
extension, ZIXICHL%], AIZKES]D Binary Table, WCS X checksum (2% %t L T\
%, UNIX & Windows (ZX&d 5 Y —AI— K&, Windows @ DLL $ SN TWVW5
(Visual C++ A & Borland C++ H), BIEL T FITS 77 A )VDXRY 774V —)LEHR
X TWna (3.2.1.2 fizlR),

BHiN—Y 3 viE, 3450 TH O, HRIE LA S, (2018 45 Hhk)

https://heasarc.gsfc.nasa.gov/fitsio/
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FITSIO I1Z13ta 2 B EFE M S DA VR —T oA AR EXI T WS, REXNLE DT,

@ c++(ccfits, https://heasarc.gsfc.nasa.gov/docs/software/fitsio/ccfits/)
@ python(pfits,https://pypi.org/project/pfits/)
@ perl(perl €Y 2—)L CFITSIO.pm, http://hea-www.harvard.edu/ rpete/cfitsio/)

@ ruby(RFits, https://rubygems.org/gems/rfits/)
(FITSIO 26DV v 27 3#E S K 572, MUZH ruby BEESEL VWS LD
& Y RubyFits (yuasatakayuki KiZ &% sfitsio (3.1.3.9 HiZlf) & X—2A
WU FITSI/O 9475 V)D&k52bDEH 5,
(2 https://github.com/yuasatakayuki/RubyFits)),

REWH B,

3.1.3.3 funtools : [SAO 2L 3 FITS 1475V &V —IE]

funtools X FITS 2551477V a—T4 VT4 DY Tr—IThb, SAO D
High Energy Astrophysics Division TOR¥§I3#4 T U, Harvard-Smithsonian, CfA (Center
for Astrophysics), OIR(Optical and InfraRed astronomy) @ John Roll 23X > 7 F > A
L TCW7zh, Harvard TOEAAS 2008 FF£IZIE#& T L, 7Y =2 bD Eric Mandel 12
&% Github TORMIZZS>TWS, T4 77 VI FITS 1 A—% BINTABLE O
fli, EDOTF—=XEHPARY NV ZAMADT 72 AZEBMHL, =T 1 V) T4 IERKLT—
R D L NOVIEIZ ST 5, 2 —F 1 U T ¢ 1Z1F 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) 2 E2H %5, VY —AI—RiZ C T
EFh, BIFIE Linux & MacOS X, fthid Unix THEMWEAIHE L Ebh 2 HMEREIL X R
W (B A MZELIRAYH 5 DX, Solaris, Linux, LinuxPPC, SGI, Alpha OSF1, MacOS X,
Windows98/NT/2000/XP TH %), &Hi/N— a ik 1.4.6, HHIZ TR 5,

https://github.com/ericmandel/funtools

3.1.3.4 WCSLIB : [World Coordinate System OEZHKZ A 77 V]

ATNF (Australia Telescope National Facility) @ M. Calabretta (& World Coordinate
System DX (5 I FDSHE X SI) TIRESINT WD MHEIEE E A TV A ML
TV—=FVHEL LT, WCSLIB 2V Y —ALTW5%, 207177V C TEPNTS
D, BHN—Yavid 6.2 THD, HRIZTELHL S, (2018 4F 10 Hhk)

https://www.atnf.csiro.au/people/mcalabre/WCS/wcslib/
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3.1.3.5 WCSTools Package : [SAO @ WCS /Xy /7 —Y]

WCSTools /¥ v 77— V1% Harvard-Smithsonian CfA (SAO @ TDC (Telescope Data
Center)) AL TW25 WCS DIFROEEIEY =V TH S, WCSTools 1& WCS &5
TalILEEITATIVENSRSTED, BTDXATD  FITS 77 1) & IRAF
DT 7ANNDT 72 AP TH D, FITS Ny XEBELTD, A A — T & RERPFERD
BE T DY —NP, EEAIROTADT 72 AY—LEEHEENTWS, Warxus L
L Tl& HST (Hubble Space Telescope) @ GSC (The Guide Star Catalog). USNO (The
United States Naval Observatory), 2MASS (The Two Micron All Sky Survey) Tycho-2
(ESA Hipparcos &) % EWdH b, 5 DI —F % SAOimage, SAOtng, ds9, skycat
THibhTWna,

BATAN—Y 3 1395 THH, BRI NS, (2018 4 11 AR)

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

3.1.3.6 eclipse from ESO :[ESO ® C 7177 V]

eclipse (ESO C Library for an Image Processing Software Environment) 1& ESO (Z &
ZRIHAAA=YTHY YV TD ANSIC 5475V Thb, 21k ESO ® VLT H
CHFESNTVED, ZDOT NIV XLEZE > EPITMHA, A A-VHE, 7Y —=
I, BN SR B, A Ny =V BISMT, BREBIIZEE N ISV —F X Python
REDSFENY T —VUHBEMTE S, EAWLG FITST/O ZAX Y R7aryD C 53475
U TdH 5 dfits (http://wuw.eso.org/sci/software/eclipse/qfits/index.html, &
FoN—Ta vk 200741 HD 6.2.0) B H5KTWS,

BATAN—Y 3 1E5.0.0 THH., HlIE NS, (2005 49 ARk)

http://www.eso.org/sci/software/eclipse/

3.1.3.7 nom.tam : [FITS i® Java 7 7 A5 4 75 V]
nom.tam (¥ NASA GSFC (Goddard Space Flight Center)/ HEASARC ® Tom Mcg-
lynn 23BHFEL TWDB FITS 77 A IVEED 720D Java 7 7 AT 7 A NVETH 5, i/ N—
vavii1.152Tc7eY 2 YA M http://nom-tam-fits.github.io/nom-tam-fits/,
Y bD Github £72IZL IR SEETE 5, (2017 4 4 AK)
https://heasarc.gsfc.nasa.gov/docs/heasarc/fits/java/v1.0
72 nom.tam D Java 7 7 AD—BEIILLFOR—I NS R|TE 5,
https://heasarc.gsfc.nasa.gov/docs/heasarc/fits/java/v1.0/javadoc/

3.1.3.8 FITS 1I/0 software in IDL : [IDL 2»5® FITS O#H]

IDL (Interactive Data Language) &R EHMAE Y 27 74— a VRgHY 7 b,
(https://www.harrisgeospatial.com/docs/using_idl_home.html)
NASA GSFC ® Wayne Landsman %% IDL TEH2N7z FITS I/O V7 b7 =7 OEHR
% IDL Astronomy User’s Library & UTRFLTH O, PHATB =TI v, 2—HPERK
V1. FITS1/O ®EfEEMD 70y —V v EE2ELHTWD, ZDFA 77V &2HW FITS
I/O IZDWTIX, https://idlastro.gsfc.nasa.gov/fitsio.html REELE LM, T 1
7V DWTDIFRIE NELA 5,

https://idlastro.gsfc.nasa.gov/
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3.1.3.9 SFITSIO & SLLIB

[AZ L RXABEDINNE C-SODA/ISAS IZ& % FITS A& TF— XD T 175 V|

SFITSIO l&, A X & KXEDIIANE C-SODA/ISAS® ¥ OILFBIFIZ LS, C & C++
DOFAZE%E X ="y b & L7z Medium L)L (CFITSIO & b High L' ~)L) ® FITS 1/0
DIzODFA 75 ThHb, SLLIBIE, C++EEEET TA MY —24]) 3255 %000k
| #AT) T INSFEOLIIIH/A D EDIZT D (CHHEHET 1 T T VIZRIFTWD API
WD) 72HOD, REMBHIEART A TIVTHL, FHMOESRY 7 b Y = THHFET
BHZI N, C-SODA/ISASIZLBRAXYR—-— YT bV 2T THD,

SFITSIO & SLLIB I& C++TEMNT WA M, ZDGE L U T, RHZE %2 FI0
RA—T A VT AFNERFORFEFICHREL TE O, FHAEIC—BNZ C++DIEEDE
B2 I ADNEEZH S Hemll T 2HIIM, Lo T, ThETCH+2EUEI N
TEZATHHBEICHHTRETH 5, BFTD 1.4 RHITIE. SIMD fivgy % i o 72 mdgfbic
MZ. FITS DL IGtHLS % IDL O & 5 72530 (FIAE, “0:99,+”) THW, #Hi-iE
M N2t HEEZ > T HAWN LR T — XA TE 2 X 51Tk o7z,

SFITSIO 25 L TCW2 HDU &, 1 A=Y, TAF—=F =T, X1 FVF—T)
(MTERERSH KL <)L APT THIG) T, WCSTools ¥ WCSLIB & O##ELfHHTH 5.
Fv N7 — 28 (http, ftp) ®EM 7 71V (gzip, bzip2). 751 TREDA MY =L %
Finl72 AP172 L CT7 7 ¥ AA[ETH %, Linux, FreeBSD, MacOSX, Solaris & Cygwin Z
MIHLTH D, FITS 71477V e LTIEME—, HRAEIY=aT7APEHIN TS (3
Y= aT VD D), BHEERIE R 5,

http://www.ir.isas. jaxa.jp/ cyamauch/sli/

3.1.3.10 FITSI/O 473V OLE : [RXNLT1 T TV D]

7477V B LAV T T 4 A=Y [ ZL—7 [ ASCII | BINARY | /&K
Table Table el

+ CFITSIO C/FORTRAN Low w2 rw rw Iw rw
(HEASARC)

- WCStools C High w - r r -
(SAO)

- funtools C High 'w - I'w 'w -
(SAO)

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

* nom.tam Java Medium r'w rw rw 'w W
(HEASARC)

+ FITS IDL IDL Medium rw rw rw r -
Library

- SFITSIO C/C++ Medium rw - rw rw rw
(C-SODA)

'Low: EL LS4 75 (M3 Y ba—)LalfE), Medium: HL V51 75V, High: @L L5 4
77 (AN LD BB PRI 2 B)

Zrw: AEEHEE, 1 AAADA, - MHEET

t https://fits.gsfc.nasa.gov/fits_libraries.html LSO &

8(C-SODA=Center for Science-satelite Operation and Data Archive, ISAS=Institute of Space and
Astronautical Science
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3.1.4 FITS Y>7IL774)L

FITS BEDY 7 v I 27 DT AR R EDEDITMHZZY > TV T 7 A4 IV RER 8
HEENSHEHINEGY TV T 74V ERNHINT WS,

3.1.4.1 FITS Support Office Sample Files : [gsfc AFDY >~ T V]

HST ORFEBMZEEIZ LD 1 A=Y, FEOEST— X, IMAGE Extension 72 &%,
IUE (International Ultraviolet Explorer) O 7 — X R EARHBI N T WD, F£72, BT
YT FITS 74—~y NTRAINTWET—hAJIZET2Y V2 8EEH 5,

https://fits.gsfc.nasa.gov/fits_samples.html

WCS 1ZBi9 % FITS 774 VDY v T e LTIk, #isd® WCSLIB OfEHTH %
Calabretta DY A MIHDH VTN T 7 A NVDR=IAD) Y IBPEHINTND, %
ZTlX, WCS paper IZitiRENTW5D 28 DHEFEIEIZHNTE2H 2 TN A A =IDNENT
H5,

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

3.1.4.2 NRAO Sample/Test Data : [NRAO KDYV TN - FANHT 71V
NRAO TH., &MD FITS 74— v MIHIGL7ZY > 7 IV7 7 1)L (2000 4R EM
AEHBED) &, VI MY 2 TOMEEHDOT A b T =X PHBEINTWS,
https://www.cv.nrao.edu/fits/data/

3.1.4.3 HEASARC/OGIP Sample Files : [HEASARC KDY > 7))L 7 71 )]
HEASARC ® HFWG (The HEASARC FITS Working Group, & %\ & OGIP (Office

of Guest Investigator Programs) FITS working group & UL THHI 6N %) Tl RS

NI PHERT =<y MR L7ZEL D7 7 A IVERELTWS, AFHRIE,

https://heasarc.gsfc.nasa.gov/docs/heasarc/ofwg/ofwg_samples.html
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32 AVH—Ry hEDIVYV—-2R

AR =%y b EOY =R (K2 WWW (World Wide Web)) % U ToD FITS [
ROMBHRERLEL TVD ERY A MIDOWTHNT 5,

3.2.1 FITS ICEA$5HR—4%)ILH1 K

3.2.1.1 FITS Support Office : [FITS |23 5 [EHMDOMARAL]

NASA ® GSFC Tl& FITS Bl oG Frais = 5 T
#0722 Support Office DY A b & FLE | o Tin i s
LTW3, (BRIEDEHIE TAU-FWG(FITS e Ll R
WOrking Qroup) (73 /Erl/ﬁ %ﬁﬁ) @ﬁﬁ?‘ g . The‘FITS‘SUPPunOfnce“ \
Y TH% W. Pence L TW3), FITS (ZH o
TEHHHOBAL L WA, EETLITNEE
ARERPEZHEHARE I TNWE, Z I T
RD XS IERB R TN T VS,

e FITS IZB§5=a—2A

o FITS IZBAd &M EF a2 X b
WCSBEBRD RFa XAV MY TR Iz
FITS Y% > 77 74 )V (3.1.4.1 Z])
FITS D477V, ¥a—=7, 2—=T4 VT 1FDY 7 b7z TR
FITS \ZBT 288 (a v Ry v ay), ¥—7U— NigH

ok ZRED ) B2 e Apache
o1 Ut | K

https://fits.gsfc.nasa.gov/

F—7— FEHIZDWTIX, UCO/Lick (University of California Observatories/Lick
Observatory), STScl (Space Telescope Science Institute), NOAO, ESO 7 K #i I Z &
ZAERS - FIR SN TWAREL QI NTWEOT, T2 EEBEOHEE Z 5 LK
TOAZLTWIRETH A D,

3.2.1.2 HEASARC :[HEASARC ® FITS 1&#]
NASA / Goddard Space Flight Center ® HEASARC T% FITS (2B 3 2 &G H %
REELTVWS, ZITREINTVSIFRIZATO@ED,
o FITS T AEMERF 2 A2 (HEASARC 2D E D E L)
e FITS I3 % HEASARC FARD F74 77 VX 7T 0HEY 7 b Y = 7 O
o FITS DY > T N7 71 (3.1.4.3 2)

URL ZIRD & B,
https://heasarc.gsfc.nasa.gov/docs/heasarc/fits.html
£/, I T FITS 7 7 A VBN TV BN E S D F xv 2%V =27 ETTE
% FITS File Verifier (FITS Test Page) WA I T Wiz, BfEIEX. 7 71 VA FITS A
R RA—RIZHALTWEDNEI hDOF zv 7 IE LY R— A7 4 ADR—YTTE 2,
https://fits.gsfc.nasa.gov/fits_verify.html
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3.2.1.3 NRAO :[NRAO @ FITS 1&##]
NRAO T%H FITS B9 2 {fEEHR1ZIEL I N T WS, XN TWS FITS BIfRIG
WL FDE B D,

o FITS IZHAT &R Fa X b

o FITS (B3 % NRAO BFDY 7 b U = 7 Dt

o FITS DY > T N7 714 (3.1.4.2 2R)

e WCS IZHT Y —Aa—FRRY

o FITS IZHT A =a—ATN—=TRRA=Y VT VANT—=h1T

o FITS IZBH3 % WAIS (Wide-Area Information Services = 1 ¥ X —% v b DT —
RR—=ARBY AT L) —F

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

3.2.2 fitsbits X—Y Y'Y Xk (& NewNews D sci.astro.fits)

FITS \ZB9 25k 2 3 2 72D DEFEKZRA—1) 7)) A & LT, fitsbits A —1 v
UZAMPEHEIN TN,
https://listmgr.nrao.edu/mailman/listinfo/fitsbits
ZDA=Y 7 ) A MIIBEED FITS &S SMLTE Y, (kD) HA FITS £8
LDAVNEZNILTWS, fitsbits & NetNews D sci.astro.fits DM EFE D AND 7 —
YA —EAIF 201187 H21 HTRT Uz, THNBMRIZIA GRS 2 7201213
BHIERT 22 N EENDD NetNews DFERIZE D fitsbits BEIZR>TE TV D,
fitsbits DFLHDOMBEZDHDIEHE VL <L, LHEDTENRVHI LWV, 5 5 I3BIE
ET7 =4 TNVER - AT TWS,
https://listmgr.nrao.edu/pipermail/fitsbits/

—J. DTl FITS Oifin% 3 55D 1 27257z NetNews D7) — 7 sci.astro.
fits (X NetNews Y AT LADFRIZEDIFLAEEREL 2 <72>TW5, NetNews DY —
NIMEZBHGEF (TDOI7NV—T2MEHL TN, =2 -2V =X THRL», HDHWV
X WWW 75 7% %(#i5 T, news:sci.astro.fits THHODIEXT TH DM, ILEIT
google group F T LR LD D22H 5,

IDZa—AZN—TFIZE I N DR FIX. FITS Support Office(3.2.1.1 ) @
FITS Resources Tith 570 1999 £ TTH . NRAO O FITS BEY 1 b (3.2.1.3 &
W) D7 —=h A TEREDEH TR o TWDB, HA FITS ZEAR—LR—=YTDT —
A TR —EZXE T U FITS Support Office D7 —H 1 7SR ->TW5,

3.2.3 ADASS ¢& TAU GA BoF

ADASS (Astronomical Data Analysis Software and Systems) (354 544 HuFE 5 [a]
D THOLNERKXEREDOT — ZRFDOY 7 b 2 7R VAT LABROEBEHETH D,
FITS Bf#% FITS BoF (Birds of a Feather = HH##%) 22 Nigiwn I 15 (ot FITS
FEEF TR UTHD Wells 1I2&B2, ZZTOFEMD FITS I I 2=F 1 DERBE
DE®RENWERDZESTH D),
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3. FITS 77 A )VEHFSITIX?

2018 FEEDH 28 [Ali% 10 H 11 H - 15 HIZ, 7A VA - AV =5 ¥ RRETiTRbN
77 2019 FEEDHE 29 AT A T > & - 71a—="2 D MartiniPlaza Conference Center
T10H6-10 HIZiTbNE FEIZHR > TS, ADASS BEE#HRIZIRD URL 2 (%
DERFEDFLIHD Z IO E S TR I ENTES),

http://wuw.adass.org/

7z, 3T LIZBAED TAU (International Astronomical Union = [EFERCFHA)
® GA (General Assenbly = #842%) THi#% FITS (ZBI9 % BoF I N d, 7272L.
WINE TAU-FWG DA Y ANLADHD DI TIEARWDO T, ARNRPEILE 2 H oLk
DFEEDEEH, A—IVEROFHZIZTITHON S,

3.3 BAEHODOER

3.3.1 HRX FITS £Z&%

FITS \ZF83 % mf& e #B81E TAU @ Commission B2 @ DRWG (Data Representation
Working Group) (2%} 517z FITS SEG (Special Expert Group) T % (JEHDIHS
), FITS SEG IZIEEEPSOZRENSMUTE D, FITS [T 506 00REE T
LA ITIEA -V EROER & R EETRET 2, HA» LK, (HA FITS ZE2D
ZEARTHZ) BHNA U N—L2oTWVD, 2014 D513 2 DOPEMFEICITHISZA S
b SRR o720 (418 HislR), HAGETOHGm - Wl #oL & LT, HA FITS
ZERIFE-TW5B, HARFITS ZE21F, HARENT FITS THT2#EwmE2 357200
ZEZE UT, 1994 £ 6 HIZKEER S 4, 1998 4E 5 HIZBHIAr e KB 7oy = 7 MEEfRD
ZEEMATHREDKEHIZZR > TWVWD, 20194 1 HRADZEIILLFOM@ D 9,

ZER (BEBEKXRE) @ # (kanamitu@fukuoka-edu.ac. jp)

BIZER (EIIXXA, RXT—49 ¥ —) mHHEE (tadafumi. takatalnao.ac. jp)
BIZEER (LBKRZE, FHERMEEY % —) JilHishis (kawabtkjChiroshima-u.ac. jp)
ZE (BBRERR, X ##2%F) AlF k% (ishisakiOtmu.ac. jp)

Z5 (JAXA, ®AESE) (i —3k (yamamura@ir.isas. jaxa. jp)

£8 (JAXA, KBHDE) 7E/KBCL (shimizu@solar.isas. jaxa. jp)

Z8 (B XXA, KR VLBI &IfT) W4/ (kono.yusuke@nao.ac. jp)

Z8 (BiXXA, N7 4 &R /NEF<F{A (monoderalnaoj . org)

Z£8 (BiIXXA, ALMA) /N2 (george . kosugi@nao.ac. jp)

Z£8 (BiXXA, FDILKRZER) (L #E—EF (hanaoka@solar.mtk.nao.ac. jp)
Z8 (EiLXXA, /N7 48R BILs=E) B4 (hiroyuki.maechara®nao.ac. jp)
8 (RKX, REEAIAT) B E (tmorokumalioa.s.u-tokyo.ac. jp)

FB (—BK, BHREBE VY —) F1EHE (yas.nakajima@cio.hit-u.ac. jp)

FE (H#TERXE) IWNTH (cyamauch@ir.isas.jaxa.jp)

B (FEREKRZE, #¥&) HHERE (syoshidalceis.ac. jp)

BEZE (ERIXRXAEZEZRIR) vty

YALMA BIfATZEE 2 U CTHWT W AHB—IKIZ 2012 F 5 H 7 HIZHE 4IRS R FhafizhEz L
7zo BATIZEREZBHOLET,
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3.3. HARENDIEHR

SO IAERFEEHL LTI, A=V Y ZVANTOHEMRTDH D,
jfits@iizaka.dc.nao.ac.jp
A=YV F ) A NTOHEMIZIE EREBEOMIZA TH—NE L TIRD A U NIZHSIIL
THhLTwiEZnwTns,

A (I3 R H )

WS (HAR LK)

2 REREEAD. (IEISE R SCE ARSI ER)

HHGER (ES2 KA. 7 A BRI

o Hilllfii— (ESZR A, KXF— 2y 2—) [HEH]

FITS $&®HTY 7 b7 = 7EHEOFEEIX, DT R SCE LR 22 LT 5 A —
Y27 U AN JIRAFNET TS T W20, KO < ORBRIREOR, BIAEIdH AL T
KOEHFFKOEM T 2 —NIZBITLTHEEINTWS,

jirafnet@hamabe. jpn.org

(FrHlzZ D ML 22D %E 1%, jirafnet-ctlChamabe. jpn.org FLIZASIT Tsub-
scribe HRTDHH] (A—IVT RVATEH Y FHA) | 2ENIELVWESITHL, £/,
BB DY A b (http://hamalabo.sakura.ne. jp/software.html) (T IE K CEHILE Y
7 MEROERbEEH I N TWD),

3.3.2 HZXE FITS EESF—LR—=Y

FRZEEB2OFEHICHEE LT, WWW LT FITS IZBT 5iEHz s 57201 TH
A FITS ZERF—LR=V] ZF&%L TS, URL IZELNO@ED,
http://wwl.fukuoka-edu.ac.jp/ kanamitu/fits/
I TR L TV BRI — B A,

FITS B#ED LD = 2 — A

FITS ®F5]1Z (html k)

NetNews 7 —H 1 7, MBE Y —L X
FITS B3 K3 2 X > M

FITS B#EY 7 b o = 7 #fik
FITS F#E DY) > o

EWo e ZATHBH, FITS IZBHT 5 NetNews (FIGLD sci.astro.fits =a— A
TIW—T) DFLHP fitsbits A=V VZF VA MDA =LDT —H1 TOLH - MERIZBEL
Tl FITS support office "DV ¥ 7127 o7z, (jfits A=YV Z VYA NDELFE—EPMK
RERIFESTVED, X2V T 1 DD E LT TVWEDOTHWEDLEDRBE),
72, FFaX Y MHEEUTIE, FITS OF45 E0O html iz H®, FEFED AR VX — R,
EREED TRX P RANRAZ VTN 774 VEEWTH 5,
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3. FITS 77 A )VEHFSITIX?

3.3.3 RXNTFT—H9tEVY—ERERUEHRES

Z DF5] EDHREAR T B 2 KCFIRUIEAFZE1E 1990 I YR fibniad T\ 27 —
AT =3y ETORIT — X Offtr B 9~ 5 RKCEHRAEIZE U CIE IR L - iR
TH5 L UCHAE LM, FITS ([T 2EE5E2 <. FHEREZENLRIAEDRILT —X
VA —HNIZEWVWT WD, 2003 FEDLH 50 [2E UBRIXKIRIRBIZH O, FITS OF5| &
BE DR E KD 2T — 27 > ay TEBROEHRD AL > TW5,

http://jaipa.nao.ac.jp/

¥, RXT =R X =D 7Y A MNTCREFEY VLR (hRad, T—X7 =70

R, MERE) WA TRIXT—2DA Y T4 VERBEEL TWE D TEEIZIN
72\,
http://dbc.nao.ac. jp/

3.34 TIX2EEEZEOHALEBREERITR—LR—

915 LiagE OB ERFEH M2, FITS e GO SRIEHRA Vil Y = 741
MZBWTREZNTWS
https: //www naoj.org/0Observing/fits
o, TIEBHHEEED FITS ke &OHAMERIL. ERIRXA RLT -2ty X —
THEMHLTWA SMOKA #1 hOFE URLIZHH B,
https://smoka.nao.ac. jp/about/fits/fits html
ZOFRIETHRAL TS [T1X% DA TE S ) CRBIRERE, V> T~y
REFEIZDWNT, %ﬁ@‘[ Wi, J:na‘7174j‘/f MZTHERR L TIHE 72\,
Zoftz, TIE2LEEET — X OR—IDD 5,
https://www.naoj.org/0Observing/DataReduction/index.html
Z ZIZiE, COMICS, FOCAS, HDS, IRCS, MOIRCS, Suprime-Cam @ 75 — X fi###f
DY = a7 IVHEHPREINT WS, 7, HSC DA T 54 VIZDOVWTIR FRDR—Y
PHEINTWES,
https://hsc.mtk.nao.ac. jp/pipedoc/index.html
IN6DY 2T R=VBHHETEMUTHE W,
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4 fHEAL FITS OFS
4

HOEZ D iF, 1976 £ 11 H. NFRA (Netherlands Foundation for Radio Astronomy)
® R. Harten & KPNO (Kitt Peak National Observatory) ® D. Wells (2 & % 7 — X%
M AT LAOBFANDEFTH o7z, BEOEIZIZ, FL4WMERL-TOMRA TTF—X&
KEWY) T RI2TDTFAL - T URRA SNz, 1977 A5 1978 4EIZH T J. Dickel
(Univ. Illinois) (& Westerbork & Kitt Peak DT, Y- BEA A —Y DTy a—F &R
Wiz EIT LT,

1979 4£ 1 H. KPNO THi»# 7z NSF (National Science Foundation) D& TT —
RARWHT —< v MZOWTiHEam S . #ED P. Boyce (NSF) 28 NOAO & NRAO
~NFREEDETF 2 EFH L. R. Burns (NRAO), E. Groth (Princeton), Wells {Z X X2
74— A%FER S, Burns & VLA THio 7o s I v HicaEE2 Ko7z, 1979 4 3
A 27/28 H. Harten & Wells O#ER% jti2, 36 RifIZ 7z 25k % % T, E. Greisen
(NRAO) & Wells %%, Basic FITS Agreement Z 5k I E7z, TITF—IlR>7DIE,
ML I— ROV A X% ESTE0T, YKHOTRTOIY VDT — R A X2EREL,
CDC-6000/7000 D5 — 7 OYEE T 1y 7 %4 X (30240-bits) (2N EH 5, 23040-bits
EWVWHENERA I N, T &kEEE LTI fER L 8bit. fFFETE 16-bit, FFETE
32-bit B D 0-999 F TOEFIHNY R — M INA, RO L2FEXT—XEINIZZ S
L a—REMNTEZEbFINE,

1979 4£ 5 A, NOAO & NRAO DT FITS \Z & 57— X ZridA S, T OFERM
DHER I NIz, WD T — X ZHDRAIEX, OS/MVT DItd IBM-360 (2 DFfiEL 32 €'
~, EBCDIC) iZBWT PL/I V7 v =TIk b 5F—7 RizErNZT— X% SCOPE
% 0OS & LTHiH$ % CDC-6400 (1 D% 60 ¥ b, Display Code) > FORTRAN
VI b7 T WO TNz, ZO - DDHEKY 2T ADMASDLEIZ. T—
RAZMMDTDIZIEB LI ZTEZZONIHEDOEDE o7, Zhik, IREI Nz FITS #EH
ERINDHNCEANR T — RO TENERIND, WO EHlE o7,

1979 4£ 6 H. Basic FITS 284 2V 7 ® b ) T X T2} % International Image Pro-
cessing Workshop T Wells & Greisen (Z & D 8 X 7z, Harten 2’2 N % Z#d L 72,
FITS IZEIEEIZZ I AN S, 1 E2/HATICRKXII 2 =T 1 2B B EEEHET 1 —
~ v b DAL % HENL U 72,

CNEFBIETIHLA T OFRC e UTSRAGETH D (BLF FITS Paper 1 &35 (56 11
SR [1]))o

o Wells, D. C., Greisen, E. W., and Harten, R. H. 1981, “FITS : A Flexible Image
Transport System,” Astron. Astrophys. Suppl., 44, 363-370.

4.1

{&FI':I"I

4.2 Random Groups

FITS 13%%]. TYZXNMMEEINTZA A=V DREE NS BERAT 7257208, 3 < izfthio
RATDTF — XZHOMAIZEFZ B Wb otz, TS5 ULEHLW FITS fi&Eo
P OHE LT, 1979 RN 5 1980 DI AT T, Greisen & Harten (/NEZHD 2
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N—=TE2EHHOHREEE L, FLADITN—TIE NTA =R E/NEFIDEY v 57D,
NRTA=RDOERER, B DORTIZEDINV—TTERERL L Iz, ZOFAIZ, B
A% visibility 7 — X DL D BENSRKEINZEDTH S,

Random Groups (IO ECTbIN S Z L 137 <, YFESEHTT 5, BfETIL Binary
Table TEE#MZ 6N TWVWDE, SRIIMEDLRVARNNEZS S,

Random Groups 1%, 1982 4 IAU #2T FITS &3iZ, N1 F VU F— X DHELER
T7A—xv e UTERI N,

ZHUIHIE XA R O e U TSI ATRETH 5 (BAF FITS Paper 11 (26 11 ¥ 23 >Ciik
2]))s

e Greisen, E. W. and Harten, R. H. 1981, “An Extension of FITS for Small Arrays
of Data,” Astron. Astrophys. Suppl., 44, 371-374.

4.3 Generalized Extension

XD 2ODHMDT=D, —MALHEIEE (generalized extension) 2VEHE S 17z,

o EEARHIANZD > & o TH U WO T — X Wik z W HEIZT 5
o BT — X R—Z2{tZWHEIZ LB T — XA G DEADIM%E TE5L5127 5

%1l 21X Table Extension (& table ¥ list 72 & % 5 — Xy & H£IZE UL FITS 77 1)V
ICHELS LT, BRsHEHOT — X OBOMFRE T — XS & U TS S E 5,

Z D1=OIZEH 7= FLIE. Primary HDU (Header and Data Unit) & [FBRIZ, ASCIT
71— R+ 4 A= (keyword=value JERX) D~y XL 7— X ihh & 72 2455k HDU % &%
TEILThHotz, BpDT R ERT 5% < OMBIOIRVHFILETE S, T5L
7o HEEAL X N7 HEIREB (extension) (&, Primary 7 — XEFID FITS ~v X% @i 7 b
DT RHERAY XEFOL L OICHBTEDEAESICT S, HRERT — X2\ T DR
X, ZOIIEDOHAITEHE S N2 AR THIRBA Y X ZGlid I Ns, T_XTOMEL I—
R 1% Primary #B& [FFRIZ 23040 bits (= 2880 8-bit bytes) Tdh 25, Zd HDU HE DL
REMEEN, ZOTYA VTR A T LN D, SRR OFFEDFKEHZ Y 25 T,
BEFD FITS 7— X ERBEVPEENLRVE D IZLRITNIER S0,

(FA) FITS (Basic FITS ) 137 7 A )V OJEBHIZ 21T N8 5 720D T, #R5EIE Primary
HDU DOBZIZE PR T NIXR 6 8\, SBEHOESIE 23040-bit L I — F Db b THKD
DT, IREBIEFEICH 2L A= NP6k 5,

FEAED FITS OILEEIE (GEA) FITS Fkk, KXIIa=7112%ZIFANSN TAU
TERINNIE, ARV X —=NiZihb, FITS 7 74 Vik, EEEEOIRT 2> Z
EWTE, ZTOMEFDRE XN,

FITS 2 =% 1 2D 7 7 A Vh OEHDILRIRD 5 bEED L DT 25T Z LA T
X555, 200N —RHFEINTNVS,

o HTEHDIERIIIME— DR FF-> TWT, Ny XIZHRIND,
o N RIZZFDHERED R E X DIFWMNEZ 5N T W5,
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4.4. ASCII Tables

FITS 774 V%GLY 7 MU 2 T IXEHS DR Z BHEEDO XA TDV) A M 2FF->THD,
NY BN R THEGA, TNEHRZDNEDIPERDS, H ULFEZLWVIESIX, WL
DOLI—REAF Yy TTEREDPEE L., IROIERDIEFANTL,

—fRALHEAREB DO FIANIL, 1988 4 TAU 12 X W @RI N, HETIEUTOmX L L TS|
ARETH S, (FITS Paper III (25 I1 &5 2% CHR [4]))

e Grosbgl, P., Harten, R. H., Greisen, E. W., and Wells, D. C. 1988, “Generalized
Extensions and Blocking Factors for FITS |” Astron. Astrophys. Suppl., 73, 359—
364.

4.4 ASCII Tables

FITS 7 #—<v hOEIIE, BHIDOFIZR> TWRWT — XA R—Z (hZa7%E) 12D
WTORHET — X ARANDOERZE L L7, ZhhERkE b, RIERIGREPERS N
Tzo ZHUE, MOEDIBRTFT—RIZHUIHT 5 Z N TE S,

o fHHEH 21

o Bl 2 - WIET — & - ] T — X EOBNZ T 218, BIKERZ (FA) FITS
Bzl e U, Az 2L RLRHS & U TR INA %,

o T—RBIHKERDRE, HIZIE, ZL DYV T T TRTIRMEEINIZA A =T
SRIEZEMEBL, TOMNE., 7TV T A, A X, AXRT MVEL ffHaEDnNT
A=—RERN T 7AVICEEHRT, RXFHFIIORN T 7V %2ED, ZITHI-
=HEZENERD Y 7 MU 7 TROLKPEA R L DEIENTE B,

ASCH R RILIRE X, ZNAFTD FITS 7 4 —< v b & —BALILIREBOBANZHE S .
KT —RIFEHNE UTRdkI b, TRV D007 1+ =)V K oiifis g, &
74 =V RIZDOWT DR (74—~ v b (FORTRAN-77 Bk - fiE - WASE) IFH0ER
Wy ZIZiik T b,

Z DAL ADC(Astronomical Data Center) 7 X B ZETHHAINTE D, BEIIE
BO—ELUTAZ VX = FIZEWMD WNOENT WS, THIEBETIELL T DX TSI
ARETdH 5, (FITS Paper IV (B 113 25 [5]))

e Harten, R. H., Grosbgl, P., Greisen, E. W., and Wells, D. C. 1988, “The FITS
Tables Extension,” Astron. Astrophys. Suppl., 73, 365-372.

ZZETD, 4 DD XTELOONTWBERDH., [HA] FITS X TFEHE] FITS
O >TW5,

4.5 Floating Point

KD FITS Tlk, N1 FY - T — XIIBEERI O ADGF S, R 72 13RS
DOHEFIZZRWMEIX, AT =V Y7 U TEHILL (s h Tz, A=V 27 D=HD
BEIZ, Ny RIZHEZ6NB I I NT Wz, T, Bk afhERT — X DEIZ K E 74
IR 2R U, BB - INRD BB D720 5 R DIEE 2 TR\ Tz,
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IEEE ZE/NBUSHBUE DY K IZ & £ 220 Z ORMEOIR N TE S L 5127572, 1989 4
12 A 22 H, TAU @ FITS Working Group (Z{FE/NIIZ DOWTDOEREIZEL, IEEE-754
(IEEE 1985) @ 32 €'w b & 64 ¥y b % FITS TOREENZZFE/NGD 21 TE L
THAUZ, X 1990 £ 1 H 1 HE D EfS Nz,

4.6 Physical Blocking

FITS DI N7z 1979 FEIZIEEER T —RBETFAT A T 124V F,. 9 hTv oD
W57 —7"Td b, FITS Paper I TIIYH 70y 7% XFFHML a— F¥ 1 ZZFEL W
LINTWz, DT E, 2L DT—XUHEZ-HIEZ 0T ay 74 ATk, 7—X%
L DIZBERT—TERX 1/O #EBO S TATH L EU S &5 12hotz, AV Pa—2&
DR UL D, AATNA FDORAEY 2FEHTEE5CRDLboeRER TRV D
2RI E05 L5100, fERE LT, FITS Paper III Tl&, 1/2 1 ¥ FHELAT —
TETRI0MELI—RETZ 1 YH IOy 27 LTRAZZIEREETNTVES, X5
W2, I—=MNI) OV T—=TRNT 4 AT BREDH U WVAT 4 THRT — TIZEE b > T
BO., oS DHFLWAT  TIREEED 70y 7 (MELKIZIE 27 bytes) TL
F=RIZT 7R ATETS, FITS ® 23040-bit i L 3 — RiZZ D71 v 7 OFEREIZKIG
TERL Lo T Wiz, F£72. FITS Paper I Ti#im S N7z FITS LT —7EDb D&
UCTHoi, 774 NVEBTNCIET S MWL kb L, FITS 7 71 VERE
DATATIZLTT D EDEWVD LD id, FiBRE Y MIEARTIEINELLR-TE
72o TNTHERBRDAT 47 ETD FITS 7 7 A IVOYFEH R RBARBEL I NTWHD
T, TRTDAT 1 7T TO—MNLRHAIE . KT, 2%-byte YL 70w 7 ETD FITS G
HLa—RoEZHIZET2REDL Wells & Grosbel (ESO) 12 & 5T 1991 iz XN/,
COREF~Y A F—ZEFHZ 1994 4£F, TAU-FWG IZX > TR#AI N

(FEMIE, 5.9 fiz A X)

4.7 Image Extension

1980 4K, FITS 3 X a2 =7 « TIEZXoulids % Primary HDU [FIfk, #i5E HDU (2
LEDLFEREHEML Tz, IUE Z)V—7Tlk, BET 505 (Fcfionr—xe 7
v IO ZRU7 74 NMIEDEISI L LT WL, 7997 TF—RTIET—RXA
THEST2DE S 1 DEiZBENML T Primary 7 — XS T7 Ty 72 EFHES T LIET
E o7z, J.D. Ponz, J.R. Muiioz (ESA TUE Z)V—7) & R. Thompson (CSC, GSFC
IUE Z)V—7) #fl7 R 57 N &ERL 1992 EIOIZAB Uk, 2 O#EEIE IMAGE
LD ontz, M—DEELFEIE. Random Groups L I — F % Image JLIRDRIZE
FEOHNDED, LW RiZo72A, Random Groups IFEEIZfHibNR<R>TETWVWEZOD
T, #%/& Random Groups L I — NIFFFI R WZ &2 572, sEfllE, 5.7 Hi& 25 11D
SCHR [8] Z 2D Z &,

36



4.8. Binary Tables

4.8 Binary Tables

ASCII RIEXiF, ROHHBDVZ WHEG, REBAR—AZRELT D, LFEANDEH
BB XTS5 0, ASCH RIEAIL, ZE/NSUS 2D DIZBEZ > 720
7273, IEEE {FENSUGSHIM ORI L 0, RIERTAA FVRE/NIR Z & £ 8 58D
FlJ 7z, —7. VLBA BAfR CROEHHEIZES % 5 BEIE U7z, < LT, W. Cotton
(NRAO) 1T & 01 F 1) KFEADEEF & 41, "A3DTABLE’ & #4ff1) 5417z, A3DTABLE (&,
1987 I AIPS (Astronomical Image Processing System) O—f& LTV U — A X
iz,

1990 £, NASA ZZDE O Y =27 hIRTIZBEWT, AAHINZT—X %
FITS 74—~y b THMHETEZ L 2E L, TORBL LS Y, ST VF—EFGEOT—
REE DRI TN T Wz, ZORHOT—XIGEFEA R N - VA NORIZRD, X
FHNZT B EERDZEDIZHES>TLULESIDT, N1 F ) Z2HAWEZREXDE RO SN T
Wiz, 25 UEADIE, 1991 4 4 A, Cotton & 'BINTABLE’ & i X 7z 4E#E N1
D RIEADORMOBMNEZRR U, T4, ADTABLE 2& & LT, ZHICHTE2ER
EIMKRLUZEDTH S,

1989 K, Green Bank TOH —ER LR TOEMET + —< v NEAKDZDDEE
T, D. Wells (ZNA FIVRIERAD T + =)V RIZZ RIS ZHHTEZ 5 L5125 8%
RELUZ, 62, [THICHSOREIZZEZD I EVABRIZAR S & 5 B ICB LR
=iz, T, 1991 £ 4 HoI—a v X FITS ZE20%E2T D. Tody 12X D ELY
EiFehi, @i, Cotton & Tody I2& b, KA V& - F—2E2HWEREA 2R
LUz, ZIRTT 4 — IV RRAZERRID 7 +—< v b, TNHD/ZDDF—T7—RF»
T4 =V RT74—3v b2GEHBELEZARDT F A MDY Cotton & Tody 12 & o> T 1991 4F
10 Bz E sz,

1991 £ 7 HZ A. W. Pence (GSFC/HEASARC) &30 75 DL % H— D E\ N 375
EXBT B RUCDWTRESR 28R U, dGnfEER. BIEdsIZBId 2 882% 3 H/H OfHk &
UTHInE 7z, i & 77z BINTABLE D$2ZE L Cotton, Tody, Pence (Z & D, 1993 4
5 HIZRAB I N7z, 1994 FEDFIZIX IAU-FWG X Z DIREDAX % FITS DAR VX —
FO—f& UTRA L7, 3 DO — ZRoulidd]. WZ2RASY]. XFHES] — 13238
XN D —IZIXED SN o7z, TS IFHERIZI NS BERIZ I W
Helot,

IMAGE & BINTABLE 7 7 1 V@ ESO, IUE, Goddard Space Flight Center ® HEASARC
MDD T A M, 1992 FIZFAE I N/zh8, FITS 74—y "3 T7 =T EOEDN5
VY PARM) =L LUTCREBEINBE LSRR B1I2o0N, ZODOKRHIZT — 7 Tldie<,
anonymous FTP TIN5 X 51278572, 1994 F4IDIZ1X, BINTABLE DRI %2521 T X
57457 A MPEREEIZAIFTiThi, STScl & ESO ., ESO £ GSFC/HEASARC
[l"C® IMAGE %> BINTABLE 7 — X DA THO NIz, 1994 4 6 H 15 H., IAU-FWG ®
HETHD P. Groshel 1. 710 v F> )L —)L & IMAGE, BINTABLE #LiRD IER 4 B8 %
HE U7z, ZTNSHIZDOWTIKEEIZ FITS ARV X — KD~z T, il 5.8 HiL 2 11
D SHR [10) 2D Z &,

2B, YL BINTABLE OfE%D B.1: WA KRS & B.2: ZIRCES] FA XY X —
RDO—HIZ7 > TWiah o 7255, 20054 4 H 7 HIZ IAU-FWG TIERIZAR VX —RD

37



4. ¥ FITS OFEHR

—IRIZHL D AN D Z &R I Nz,

4.9 Year 2000 Convention

1996 4 11 H. RGO (Royal Greenwich Observatory) @ P. Bunclark 1%, FITS @O % —
7 — N (DATE-0BS 7 &) TOHAMIFDHFL D, F DD 2 ML HEL> TWRWZ8,
2000 FEITIIMAE S B Z & 2R L. TNEMEIRT 5720, DATE-0BS ¥ — 7 — FDKGET
ERELU, ZOREFI -0y FITS ZERTRISIZEZRINEZDY, 7AVAD
WFC (WGAS (Working Group on Astronomical Software) @ FITS ZE%) TDikin
DHT, A. Rots IZXDWET%2%ZF. WFC 8L, HA FITS ZEROZREZIT. &
FREIZIX, 1997 4 11 A 13 HIZ TAU-FWG O FE%2Z 1 TERICZR I Nz, FflE,
75 HizZROZ L,

4.10 NOST Standard 100-2.0

FITS O&FRMNZ 1 DO XL LT dHIF57-8H, NASA / Science Office of
Standards and Technology (NOST) (& NOST FITS Standard % 1993 fFLICRAER L T &
7zo THIFRE%EZ NOST OHET 5 Technical Panel TT\W, AEMVEONS &, draft
E LTI N, —EDiEimE 72, FITS O EY L FAKOFHRE MEZESTD
ARDE, IAU-FWG TO#HEE) TIERZEYESRMN 38D 505, NOST 100-1.0 & 1993
R A 18 HIZH TN, ZD#Kk, 2 2 HAD Technical Panel 2 & D, YHEL OHELEZ &
®7z NOST 100-1.1 %% 1995 4 9 H 28 HiZ. NOST Standard 100-2.0 1& TAU-FWG T
DEZEZRET 2000 4F 10 A 12 HITIERREEERK (FITS A% v X —F) L@ o,
2001 FEIZHIAR X 7z (B8 T SR D Sk [13]). #EflliE, 5 mE RO Z &,

4.11 World Coordinate System

D. Wells 1% 1981 £ Z A0 6, KRB L 77— X FLF] (RIKA A=V D x, y BREZITT
. AR FMVOWEHPA N =7 ZANRTA=ZD LS50 E5DHT) OMOE%E
KINTDDODYVATLDRRETH D Z L %2iliiL, BERF—T—FOREEZT-oTW
7zo Z0HY World Coordinate System (WCS) D¥i#f T 5, D, BIKRK X3 EDOH
¥V 7 b7 ThD AIPS (3.1.2.2 28) OBAFEIZEE L T, Greisen &6 5D UFEL
WHEZIBEL, 05 IXERRXBHZ2IIUD, MONE (X RNk E) 12H K&
LTWwo iz,

WCS BIERICEREIND L DI -72DIF, 1988 4E 1 HiZ NRAO THMfES iz
ATDOILTHD, AIPS TOHWNZES LIT, AT =V VIR EAZID ANz —HIN7%
WCS DRENRI Nz, TORETREINZKGTEONY T—2 2 »H HST 2H#A
3% STScl ® IRAF ZFi%3 % NOAO 2 XTI ANSNFEEL TV o7z,

1992 D ADASS S —7 « V7 CTOiimZ i E 2 T, Greisen & Calabretta A 1992 4
12HIZWCS DRI 7 F&ERL. 1993 4F 6 712 Berkeley TiT 417z AAS (American
Astronomical Society) DG TR U7z, ZIZTOD D. Tody (NOAO) & D% i 2
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412, A—A+FVT/=a—Y—=F v NHEERERDHR

TWETSI NN —T 3 Y 1993 4F 8 ATl S v, £ D, 1996 4£IZ1X Binary Table
CEAERFSTFEA A=V DEBFEIZOWTEMLU 7 WCS MMERI -,

Z 0o OBEFEIIEEDB X 12H X RV 5720, 1997 F, 1998 4£D ADASS
THl St E@wMI N, 1999 4£121F Calabretta & Greisen 3% DFEHR %2R U7z, 1999 4E
@ ADASS T WCS OfE#EAL 2B & 5 & F 28 & AR 283, 2001 4E 6 H 30
HIZ NOAO @ F. Valdes, D.Tody, L. Davis 52 & % — it DIRE%2Z T THET T 7z
WCS %3 32D Paper & L THRINZ, TD 32D WCS Paper 1&X 5 IZHEERBIRD
W% 4 DHD Paper 28T 22 & 270, WCS Paper I - III % 2001 £ ADASS
THRREI Nz, TDH., WCS Paper ITT (A2 MVER) XX ZE#ERORMAD 2 &
WS Z & T, WCS Paper L II IZDWTT A HOMIBZESTREREI N, HL 2 D0
BZESbIE-> T, B&RIZ 2002 4F 12 H 18 HIZ TAU FWG THE#EY L CREB I iz,

Z D%, Paper III iZDWTHWET DA, 2004 4F 10 HDONBI T A > N ZEEN 5 H4E
RO FAE & &2 T 2005 48 H 18 HIZ TAU FWG TERIZRD 517z (6 EEH).

7z, Paper I IZ1&% D% spherical projection ®—#& U T HEALPix (Hierarchical
Equal Area isoLatitude Pixelization) projection % 2006 4 4 H 27 HIZHU D A5 7z,

412 F—RANI)T7/Za—V—F Y RHIBFEEROHERE

2004 8 H9HIZ, PRTEVERINTWEA—A NIV T /Za—T—F v NIl
TEREHIZIIHREI T DED JAU-FWG OBRETARINZ, BRPIOF T < Vi
M.Calabretta, aham®&H CTHOMIKZE B2 CMIBEZE 2O (Rl 7 YV THIK) &5
WIEHIRZE L 2BHE L TRy N7 —2 ETOHERNOBIT R EEEEEIC R 5 7208 HiH
T—BHEODR W TOWRE LR -T2,

4.13 FITS ® MIME %4 7°& L TDOEE

Eo{#imINT& 7% FITS % MIME(Multipurpose Internet Mail Extensions) ® &
A7 UTHERT S &\ I 2004 4 8 H 9 HD TAU-FWG TO R R THRED D &,
Z D 2005 49 H 9 HIZ TANA 12 & D image/fits & application/fits &5 X 1 TH3E
Pk N7z (RFC4047 21).

414 64 EY NBEORYVET—RADEA

2004 17 fitsbits T Z > =i 2 02 64 E v MEEEDE AIZ DWW T DiEFmN R H X
v, BHRRIIZ 2005 4F 12 H 8 HIZ TAU-FWG D#ZEIZ X > T TD 328 AX X — K
IZED ANens Z e o7z,

1. 64y NEHDT =R XA T2 TIAVEINNIEAA YT I ATV a VIZE
L4 1% BITPIX = 64 TR
2. 64y NEHEESLNAF YV TF—TINDH T L% TFORMn = ’K’> TET
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4. ¥ FITS OFEHR

3. 64 By NEHORIMNEI P —TF Ty bEFDONAS FY T — TV OEFIGR
F717 A% TFORM = *1Qt’ TXY (MEFD 32 €'y bEldk D TFROM = ’1Pt’ (T
HoT)

4.15 FITS Standard

2001 4E1Z FITS standard 2.0 23HRK X AV CEABE, 2005 £ D AJ A KRS 64 £ M
BDEAEZT 28— 3 > 2.1(2005 4F 4 ). 2.1b(2005 4F 12 H) 23RB X 41, 2007 4F
(ZFE R U 7258 3 ] Technical Panel (Z#1d TAU-FWG 12 & 24644) 12X D 2008 4£ 7 T
1Z 3.0 BRE S N, 2010 FRICHAR S 7z (B8 TLEBO SR [27]). #EMlIE 5 EE SO Z &,

4.16 FITS Registry

2%6&75’\%meK;oanswﬁbwﬂ%t8®%$ sk, PRIROTNZ
572012, BEINZHNDORFa A M EZRMETLIVERY M) O%E 2R 72T
e xR MEE bf' 7 = 7 ~_— Registry of FITS Conventions(http://fits.gsfc.nasa.
gov/flts registry.html) DHEI Nz, T TIFTAU-FWG IC X D#FRFERH I, 22

IZEERE N5 convention IZDWTIE IAU-FWG T E 5, 2012 48 HD IAU-FWG
DF T VERITHEN, TNETIZATY v 7 IR MR EDTFHEE 2 A TWEIH
DWW L DAY Registry IZ8E I N7z (WCS @ TPV, ZPX),

4.17 2012 F GA LD {&E

2012 FED LI TD TAU #82 T, TAU-FWG 13# 7 = 7 ¥ > Lucio Chiappetti (INAF
(Istituto Nazionale di AstroFisica), X7 /. 1 XV 7)) IR L7z, BRAIZINET
DF =7 X IE, TAU-FWG 7% 1988 @ TAU GA TTELHHDF =7 v TH 5]
& Preben Grosbol(ESO, 1988-1994), 2 f Don Wells(NRAO, 1994-2003), 3 & William
Pence (NASA/GSFC, 2003-2012) TH %, BUED L Z5, ZNXTEMPNT W @F =7
RV AFEIPNT WA, TAU @ Division DI & D FWG & Division B(Facilities,
Technologies and Data Science) @ @ Comission 5(Documentation & Astronomical
Data) (1F0243 2 5l ORI T £ %2 FETH B, MkrSH RO B -7, HABHL
DIED FIZOWTIE, HIBZERE2HAL TV (FIAIX HAZERZT7 V7 HEEZE&
CEIITHATEE) LWVWHIFZHE, A VEZ—3y MRRIZAIL THUSZER L W
b, HAERSZREEZFENIER V. EWOIERLAH D, HiF =T YD Pence
BRERFBREDEZ 2 RPLTWED, AANIZE, SEBEBEININT LT VT HIET
FLELDRHLVDOTREDHFATRVOTIE, EHEATWVSD,

4.18 FITS BWETDHFHIL—ILANDF%1T

FITS BHETDI— 31 v X —2y MRRIZAILT 7 9y NTAY—FT 1 L DlzkE
XNTz, HIBZESOBGIZZDONL—NVIZksTHRAEINDE Z o7z, TTLWIL—IL
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4.19. WCS time #XMH AR X — NI

1% fitsbits ML 12X 57 ) w27 aXA Y b ERET, FWG IZLE2REREBETHT SN
VUTNIEREDITI 5T, ZONLN—)LIiF 2013 F 12 HIZ FWG THAGRI N, 20141 H
1H2SHKE U, FL—ILO2EMIZ 7.3 fis i,

4.19 WCS time #BXHRY VY —KIC

WCS DORFIZBE$ 55> " Representations of Time Coordinates in FITS” A% 2013 4F
6 HiZ FWG THAR I, TDHK 2014 £ 9 12 ALA FEICRMS BRIz, —Ho
WCS #X D 4 HFHIZ% 5, FS#IZSE 3 28] 2. BEZIZDOWTIZSE IO 6.6 i

L
Z8,

4.20 FITS Working Group DOHEiR

2012 £ELARED TAU DM 2 £\, #€K 1 Division B @ Commission 5 Bt N 72 -
7=, 2015 FEDOF ATl Division B(Facilities, Technologies and Data Science) Et @
Commission B2(Data and Documentation) O FIZ75 Z &IZ45 (HE LV ED LD
2EHWVA D), BRTIX, Commission B2 @ FiZ Data Representation Working Group
(DRWG) H#& I 54, £ Z D FITS Special Expert Group (FITS SEG) 23¢¢kD FITS
Working Group (IAU FWG) 25 &M< Z 212725 TWB A, 2018 LERDW I TIIBAT
FHEATHE S, FWG DEBIIHERD FWG KD Lucio O FTHifI N TV,

4.21 FITS LY RN EFOHBEHDRY V5 — KRADELY) IAH

2015 £ D TAU 2B ICHmEDOHMMIBEITT LI L2 AL T, FWG DL Lucio
DOHFERMDIZE D, FITS VYA M VIZERINTWAENZAHERE D A& VX — NIz
O ANTNWI S, WS EEHET Uz, 201642 A2 6 7 A T IAU-FWG T
KRINTZF—7 — RRHRITIRDE D (ARIEH),

e CHEKSUM, DATASUM ¥—7 — K 10

e “Tiled Image and Tiled Table Compression” ¥if4

e “column limits” #i#) (TLMINn, TLMAXn, TDMINn, TDMAXn ¥ —7 — I)
e CONTINUE ¥—7— K

e “blank header space convetion” B

e INHERIT ¥—7— R

e “Green Bank Convention” #ifY

72 fiH 2,

ORITS Standard 4.0 DJFEED 4.4.2.7 OFHPTIE “ISO-8601-formatted Datetime” & & % ASIEREIZ I3
ISO-8601 ®H 7w hTH Y, time zone IFFHFAINR, ZOTFFED 7.5 Hiv, HE 9.1.1 2RO &,
time zone Tl&7 < TIMESYS ¥—7— NTHE LK AT L (GBF UTC) »fEbhs,
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4. ¥ FITS OFEHR

4.22 FITS Standard 4.0

FITS standard 3.0 23R E N TUAREIZAR S N HHIPF —7 — P2 L (BHZR) 2
HU D A7z FITS Standard OFhK (4.0) 23EE S 1, 2018 4 7 HIZHEEDOFERAR T 1
- (BEREB D ALAGE ITEREIh 2 lbhd, BIRARTIERHK) . TAU O T
FITS WG ODBATHLHEA TR P o722 806, ZOHREIX, BENIZ IAU FITS WG %
5l k< FED TAU FITS Special Expert Group(FITS SEG) IZ & > T2 I N7z, #Fllli%
bEEZRDI L,

4.23 #WEEPORE
FITS 2B U THAES FZ ROV T VB EIZDOWTHZELTHEL,

e WCS O distortion DFFHEL (6 =S
o TODMDIREDMET (hierarchical group % &) (7.2 HiZH)
o U7 FAVIHEHT —AA U TD FITS {H DM DI
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EI1IER

FITS V77L2YRXHAAR

~FITS \ZB3 5 A XE L BEE R~

MY B B
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5 FITS A9 >4 —R
5.1 FITS A9 >4 —K RF¥axvhk

FITS 355 1 0D 4 ETHAR7Z L 512 4 DOEARLIZ L > TEDOEBITE D (A
NXIZJE G FITS ). 1982 412 Random Groups A%, 1988 4EiZ ASCII Table 2344 TAU IZ
IO IERIZRD SNz, £, BPID 1/2 14 VFESAT— THOERBILEI N, FITS
ZImPRREE L AL, AT« 7TOWHMESGEE LTIREB LW L 25T,

1988 4F1Z1% TAU FITS Working Group #3&EEK & 41, FITS S ORISR, ko
IR, FITS (HHOHERE, FITS ¥—7 — FEHLOBR R EOHFEEZ T2 2 L L2720, 1989
£1Z1% TAU Commission 5 FITS Working Group (IAU-FWG) 23FE/NER DR BLZEE
THARDARITEL 2,

Z DYl FITS OFFEE %2 37K — h L TW=DIld NASA /Science Office of Standards
and Technology (NOST) ®—#i& UTEEI VT Wz FITS Support Office 725 72D
T. NOST TIZZN 5D FITS iz 1 DO X LT dHIF 5728012 NOST FITS
Standard Z{Fkd 5 Z & o7z, BRADHE (draft) DFFEKIE. NOST OBEET S
Technical Panel 23MER L, HHADK XA I a =51 TO—EDiHEim 2 R TR I
7-#%. TAU commission 5 ([Zf2Hi X4, 3 DOMK FITS ZE2 (k. 2 —w v N H
A) TOHF, AU FWG TORFETIERRBFERK (FITS A& v X—R) Lotz

295 LT 1993 FFIZIFmpID/N— 2 » A, Definition of the Flexible Image Transport
System (FITS ) (June 18, 1993, NOST 100-1.0) & L CTHE ., T, 1994 FI1Z1%
Image Extension. Blocking, Binary Table 23 1ERIZ FITS Ok L TiRd o b, 72
EDEDRBHY, TS EILD A7z 100-1.1 2% 1995 49 H 28 HIZHi 7=,

NOST standard 1%, D% 1998 & 4 H® draft standard /X— a > 100-1.2 % 5GIZ
ET X N7~ satndard /X— 3 > 100-2.0 A% 1999 4 3 HiIZAfIE ., 3 DOHIRETRE S
DARERET, 2000 4 10 AIZERIZ IAU FWG TOHZEDFER, 28 - THRAI N,
LW FITS DAR VX —Re ULTRD SNz (B35 [13)).

Z D%, FITS Support Office ¥ NOST Otz @i 7= Z & 2 5%1) (BAEIZ HEASARC @
TCIZH D), BEITEZEILX AU FWG OF =7 X V72572 Pence DILIZEEF 54172 Technical
Panel CHETHEZ/EK L. TAU FWG Tigan - BELTHET T2 il o7z, ZTD
FEE. 2005 4F 4 HIZHZERYPEA 2321372 2.1, 121264 ¥y NEMOEA%2Z1) 7=
2.1b WEEI NIz, 2.1b D&, 24T ENIF THEFT S 7z 3.0 23 2008 7 HIZHREI
7= (% 3k [27]).

2012 4£1Z1F TAU FWG D F = 7 ¥ > % Lucio Chiappetti (2338 L. Lucio M HEHL H
WZ& o T FITS VYA M VIZEERI N7 & %2 FEIRIZ Standard (ZHX D AL EZED
D S NTz, 2013 FEITAZE X N7z WCS time #XDHER, 2016 E AR I N ZED
BRI E 2D IAATZ 4.0 Y 2018 FFITHE I N, BHEOR, ARSI N/, (BN TIEE
ZHRIZIEE > T, 1)

2019 4£ 1 AT, ZHD FITS i2OWTORARXE L R>TW5,

Z ZTCIEBRETDOIERRTH S FITS Standard 4.0 D 5 5 reference (2732 5 58453 DI
P JAU IZ X D ERXRASNTWAILESICE L TS 5,

1418k FITS Support Office = PDF Fihid %

45



5. FITS AX > X—FK

5.2 FITS 774 I)LOEK
5.2.1 FITS &

FITS 7 7 14 )V, A FOD FITS EEIPROIE TR

e Primary HDU (Header and Data Unit)
o /KGRI N7z extensions (optional)

e special records (optional, HlfEd 0 )

Primary HDU 7213256725 FITS 7 7 )\ViE 13K FITS | 721X Single Image FITS
(SIF) 7 74L&\, 1 DLL ED extension % 2% DX Multi-Extension FITS (MEF)
TrANEND, & FITS BEE, BEMED FITS 71w 75 55, Primary HDU &
FITS 77 A VOBRAID Ty 7 ThE 5, ZHUlHi<K FITS BEDORAD 70y 713,
EREID FITS BEORMK 7Oy 7 DERIZEINS, FITS 70v 7O KE XX, 23040
'y b (=2880 N1 k) THD,

Primary HDU & 3 XT® extension (X, ASCII 7 A b (IEMEIZIZ 20H ~ TEH DX
T - T PO RBIZBRMEOANYy XTuy 7 TS BRIEOT -2 T7ay o
DOHMREIND, RUIDT—X 7Ty 7~y ZORKE Ty 7 DBERIZEIND,

Standard Tl& FITS 7 7 A VD b —Z)L¥ A XAl % D HDU DY A ZIZIERA % 3%
FRWH, EBEOY 7 vz 7 TIREIRELR25 2055 (—HDOY AT LTI 230
1 b ~21GB D7 7 A ILH A XHIELRD %), 12

5.2.2 Primary HDU

FITS 7— X%y b DEFHDEZEIL Primary ~v X TH 5, Primary ~v XIZHEWT
Primary 7 — X BLFIHY (49 UHMBETRVD) @IS, Primary 7 — X BLF O k1
Primary ~ v XD NAXIS ¥—7 — RDETRI NS,

Primary HDU O~ X, ASCII ¥ A b CTEMLNZEKELZF—TY— KL a—F
(I—=RAA=I)TTETWVD, TRTOANY XIBEEED A~y X Ty 796720, flx
DAY RXTEY 27136 DF—T7—FLI—Fhr6b, AEDKRVF—T7—RFRLI—FR
X752 (16 #ED 20, 0x20 F7-1% 20H) THD 3,

FITS 7 #—=v b Tl& Primary 7 — X BlFE 0-999 oG DT — X ELFIA 5 TET W
%, T—ROMEIFEAFEEEERNEY PA M) —LATRDOINS, fHIEBITPIX ¥—7 —
RTHREINZE Y MERD, BEOMEIZHRID Primary 7 — 2 M2 EFH L 3 — R
DI DAL EIZEFE»N DS, B DG E i< &% DITDOERYDMEIXERT DT DEEDED T
CHIZEL, 1 XL EOBSITIETF— 20X, FF axis 1 DA VT v 7 ADEE
JEVZAE T, IRIT axis 2 DA VT v 7 ADFSIET, 5l EHi< axis DA VT v I AHKS
JEIZ 72 0, axis m (m & NAXIS DfH) O 1 ¥ T v 7 AR —FHBZIZIS; T45b 5 ES]
A(z1, 22, .o Ty DERIFIXA—TY DK 1 DIEIZR 5,

12SFITSI0O ¥ =27 )b ver.1.2.1 @ §3 12k, V7 b D = 7HIFKEDOWAT, FITS IZD2WTD—&EbH Of
e, VI MY TOFEBIIEATIEIEREToTWS,
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5.2. FITS 7 7 1 )\VORER

A<1 9 1 9 9 1)7
A2 1 1),
A(NAXIS1, 1 1),
A<1 9 2 9 9 1)7
A2 , 2 1),
A(NAXIS1, 2 1),
A(l , NAXIS2, ..., NAXISm),
A(NAXIS1, NAXIS2, ..., NAXISm)

L 1IRGMA EORATIZZE D axis 1 (T2 724 VT v 7 ANR—FRILL, 5l &k
< axis @ index AMEIZZALS 5, HB—BRDAEZ IR TIRESI OHEEIZ 71 v 27 DR
&N TH B,

BX DN ST YTy 7 AIE 1 DOIHED NAXISn ¥ —7— NOEET 1 $OH 2
TWL (5.3.2Hi5M), 7—XREHIVBRBEOL I— RE2HEDE SRWEA, 5K OFIKIZ
FEAOME L A URBHTEY oz FHE VB, IEEE ZFE/NSURT — X Tlik +0 OfEHMED
ha,

5.2.3 Extensions

I ARTD extension 1FLAFDEM 27T HENH S, L\ extension (X, BEIFED
extension X 1 T THRA L WVEEDLGEIZOAMESNERETH 5,

MBEM % extension 1. ~Y XD XTENSION F—7 — R TIEE I N /z, D extension &
FEHELURWEEDLE 2D, H2E% T 5729 extension #l&. IAU-FWG 2%
PRI NBERBERD B,

H A4 ZDOEE & extension FOTF — XDy ML ZF D extension D~y KIZEZIA
Fns,

Standard Extension #% standard extension [Z[EA DEEi 2 FiH. FOEE & NEDE
412 FITS standard THEIN TV RITNUE RSBV, &7 —X &I/ L TIX 1
DD extension format DANGRD 5N5, (7.1 HiLH),

FITS 7 7 4 JLAD|EZE extension £ Primary HDU & % WD extension DI E
»ivd, 1 D0 FITS 7—X &y M Tl standard extension (& & D & 5 Z&JEIZ
HoTWTH &KW,
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5. FITS AX > X—FK

53 Av4
531 F—7—KLI—RK

ANYXDF—T7—=RLa—NB &

12345678901234567890123 -+ <«HENLSDONA N
F—7—FK = fi / aAvbh —NE

DEITHoTED, F—U— NIEFED 8 XFDEHZE L\ ASCIL XFHTH
D, RoLEDIZEADNGED OND, BT, HRLFEMD Z N TE, N FIRMHEA
W, TYR—=AATENATVEMI e NTES, MOXFIIFES ZeBNTERY, B
ZFERMDF—T = FTIRHITOARNT 1O EOT % MA 0 1&HEE A\ (NAXISTI D & 5
(2 U NAXIS001 D & S iZiX L7,

ORI EL LT = ZTDOEHEDZEHEIT 9, 10 HrH[EE,

BIXEET A=<y bEREFET7) =T 4—<v b THART 2 (5.3.3 B2MH), lH LT
EMEDRW (9, 10 HTHA =] TH->T 11 HUAELTRTZEH (null value) D7 —
)M ZOGBEEDF—T — FOMEIZRER L 0D, BHEF—T — FldAy ZhT2ELL
EHONTIEWT WL, BoF—T7—FE 2EL EHNLERETERY, L, ALF—
7 — RINER Bl % R o THEERENZ 5, TOMEIXRTE LR 5,

S OREIIMEETH D, TAY MIMAEZFENTEIWA, AV M2HBGEIIHT Nk
SHIZ D s 3, /S ORIRICZEAZ ANS Z e M fEiRIng, ¥—7—
F L a— FIZIEEIRIATREZ: ASCIT X (16 #D 41H ~ 7TEH) 2 A, 2> ha—)L¥ v
727 %% DEL 33 A Y MTHENDE NS TIEAR,

5.3.2 F¥F—T—K

(Primary ~v XD ¥ —"7 — K]
Primary ~ v XIZIZIROF—7 — RBBRHETH 5,

SIMPLE =T

BITPIX

NAXIS

NAXISn (n = 1, ..., NAXIS)

=W N =

(other keywords)

last END

7 1: Primary ~v X DBHEF—T7 — K.

SIMPLE Z[< F—7U — Kk, TRTOD FITS ~v XIZHETHH, SIMPLEF—7— K
IZ Primary ~v ZIZIEb T BETH S, SIMPLE F—7 — K& NAXISn F—7 — ROREIC
BH—RAA=IL WIS EVWHRHRDE WSRO T standard TldfEb 7 m>TW5,
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53. ~NwX

R 1LIZHBHUNDMDF—T7 —RE2FHAL TR SR, 72, SIMPLE ¥—7— %
extension v ZIZEWNTIEZ 57\,
Primary & — X E S DM Y MIFIRD S 1252505,

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

ZZT Npis 13IEAT, BREL I—=RFRDT—REH DD 2D 5 72D HED Z RV
72y T, m il NAXIS Offi, BITPIX & NAXISn I3/ 4DF—7 — RIZHET 2T
b5,

WBHEF =T — ROMEIXEE 7 A=~y NTEIPNEIRETH D, Z4XDF—T—FDE
RIZIRDIE D,

SIMPLE standard (25 FITS 7 7 A )V TCILiwElE T 2 Ff O R ETH 5, F DILGE X stan-
dard IZEELTCTWEREWZ & 2KRT,

BITPIX BEEA2Fb, NMETEH2T—XENOTF—XEOVY Y v EEXT, ArIRMEIZT
FLDFER2 DY T, T—REFIDIEACAHDHIFH - FEFE 120 U 72 8 U] 224 % 18X
EThb,

NAXIS 999 AR DOIEE DEERUEZR Kb T — X EF|h oo %2 £, 0 DEEIZZD HDU
T =AW 2R,

NAXISn FEEDOEEUEZFEL, 77— XEHD n FBH O 7 EFEHE# KT, n=1,---  NAXIS
RGBT B ZDF =7 — FWEMETRETH 5,

END fH % 5729 9-80 MildZEH, ~v XO#H®mIM Kb 2ERb L, Ny XFORED
FITS 70w 2257075 570,

fill T — X RB

8 NFI-EIFEE 2 EEK
16 16 £ b 2 I (2 D)
32 32w b 2 ERE (2 D)
64 64 v b 2 ERE (2 DHI)
-32  1IEEE Bl EEFFE)/INSUR

-64 1EEE SRS IZ8I/INEUR

# 2: H%h7: BITPIX {H D #iAA

[extension ~v XD F—"77— K]

extension DY XIFIRDEX 3 DF—"7 — N%ZK/HE T 5, XTENSION F—"7— N & NAXISn
F—U—FOMIZIER3IZHHUHNDMDF—T — RE2FHAL TIERS LW,

extension data DYy ML, MOAXTEZ SN 5,
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5. FITS AX > X—FK

XTENSION

BITPIX

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

=W N

(other keywords, including ...)
PCOUNT
GCOUNT

last END

% 3. HMIZH - 72 extensions DHHEF—T — K

Nyits = |BITPIX| x GCOUNT x
(PCOUNT + NAXIS1 x NAXIS2 X - - - x NAXISm), (2)

ZZT Npys AT, L I—RNZ2H7ZT72O, DITMASGNDZEAZRVZLE Y b
(. m % NAXIS Offi, BITPIX, GCOUNT, PCOUNT, NAXISn ¥4 DF—7 — RIZHET %
ETH 5,

BxDF—7— FDEKI

XTENSION extension D X 1 7% /R T X FF|%FFD, extension D~y ZIZIEBETH D,
Primary ~w ZIZIFBNTIEWIT RV, E2E% 6T 5720 extension 1% IAUFWG
WZERREI NIRRT IE R S0,

PCOUNT ®BEflZFH, 7 — Xz £/ T S f% & 5, IMAGE Extension & ASCII
Table Extension Tl 0 T#® Y. BINTABLE TlZA A VT —&X T —7NiZHKi T4
TV 7T 2TV 7 (e—7) DA NIRRT, random group TlEZ IV —
TOMH % DEEFNZHANLDINT A — R % FKed,

GCOUNT BEEZFH, T — X MiE2EHKRT WY E% & 5, IMAGE, ASCII Table,
BINTABLE D% extension Tl& 1 Dffi% & %, random group TlX random group @
BaRT,

(fhDFHSN/zF—7— F]

Iz BETIZRWD, FRINTWEF—T— RBRLHIFET 5, #F U < IZERK (FITS
Standard 4.0 @ 4.4.2) S L TW\W/=7Z< 2 & & L, T2 TIdE%2, HDU &b
250, BOFRIZET2E 0, HFEWFERIZBET2E0, aA v b 7T— AN
5D, WCS IZEd5E D, extension IZBHT2HLD, DIHIZE KT 5,
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53. ~NwX

(HDU &f%icfbh 5 F—7—F)

DATE YYYY-MM-DD JE R & 721X YYYY-MM-DDThh:mm:ss[.sss...] JEA® UTC T®D HDU
PMEB I N7ZHA, YYYY X 4 HIOPEE, MM iX 2 #7DH, DD IX 2 HiOHTH D,
R B LR T 25 E81E TZ2RXKY D XF & UC, hh A 2 HTOKRE, mm 2% 2 D4,
ss B (MBI R IEA 7Y ay) TH2 M, KEED 0 IFEKL TER 5T, o
INBLATR D BIEMED 7+ —< v P EFFELRVWRVEEORINAGRTH D, H
%5 HDU @7 vy Nav—& ULTERI Nz HDU O 41X DATE F—7 — Nix4 )
VFILNDEDEMLFELTEN T DR,

ORIGIN FITS 7 7 1 WV ZER U -8R % = §,

EXTEND afiffi T ZFiD2E. DT — XL v NI extension H3d 2 W HEM % R 9, AR
® standard Tl& extension 7% 555 1% Primary N XIZELSRE L IN TV
N, BUERHRIZEEN R DL R >TWD,

BLOCKED ZDF—7—RNiETF—&XEy hDETay 7ENHHEL I—- NEOEHLETH
DBTLEEFELLARWZ 2RI ZODEAINZN, BHERFDLLRWALREN,

(B OFRIZE T 2 F -7 — K)

DATE-0BS #HllHKf % UTC TRb LU 7ZH D (1972 £ L0, 1972 FLLRTIE UT), I A ¥
N CRICHHRL S R WIR D, BHlO A Z — M2 R T EIEEI NS, 19

TELESCOP 7 — X HUFIZ i 1 7= His ik,
INSTRUME T — & HUfRHZ flfib 7z #d5,
OBSERVER 7 — X & HUf5 L 7- Bl
OBJECT il & 1v7= Rik4,

EQUINOX "NV X EF kT —XhizGE 2 oN-MiE2 R TOIMMbN - BERIZNT S
equinox % RN CHFEN/NIRR R U725 D,

EPOCH FITS TiZZDF—7— N3N b RN & TlEA\w, EQUINOX 2{#5 Z &,
(EFEWEIRIZET 2F—7— )

AUTHOR 7 — R &% U7z ND&4HT, WYL HDT—2Y — A offlE =T — X
DIGEIHEHAI NS,

REFERENC T — X BHERMI D & B & 7= 356 D Hi i,

HDATE F— 7 — FiZ oW T, 2000 FEREICE T3 ABCTHEWERNELEI NS, 75 HitBZRBOZ &,
DATE-0BS ¥ — 7V — RIZDWTH, 7.5 fizZBoZ &,
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5. FITS AX > X—FK

(A MIZETEZF—T7—F)
COMMENT % Ff7z78\ (=" RE), FERDZDITMES, WDENTH LW,
HISTORY fEZFi7z72\» (=" AH), T—XDOUMOEREEZEL, WDFEWVTHE LW,

“ZEY F—7— K 18 {iH ASCII 7T > 7, 9-80 Mk 2 ENWTHE L\ (= FRHE),
WL DENTH S,

(HERD T — 2SN T 2 F—7 — F)

BSCALE JHEI/INBUEMET BZERO F— 7 — R & & L IZESN DY 7 v ILEDRE DY HAE L & S
BECEOYHEIZEBRT 2 DIF 5, BEPRVEEDT 7 4V MElX 1.0 TH 5,

BZERO J%EI/NEUSAE T BSCALE ¥ — 7 — R & L B IZHEAID Y 27 LIVENEOYHEE & & 5
BECEOYMAEIZEBRT 2D S5, T 7 4V MEX 0.0 TH 5,

BSCALE & BZERQ % {#i o 7= &2 FFEARIFIRD & 512705
Yi¥ifE = BZERO + BSCALE x Fi!{H (3)

BZERO ¥ — 7 — Ni& FITS ® BITPIX THFINTWVWARWRKSD 8 ¥y MEH O/ 572
LD ¥ DD F— X & KT It blibh s, ZOBEIE BSCALE ¥ —7—R&
—HEIZIRDFR 4 D& D iV % T %, unsigned integer % KI5 &\ 5 IEEHEL R
D7-&, BZERQ DFIAMAIZ integer BLDMEIZ A > T W5,

BITPIX  JiD Y BZERO
T—REAT T=REAT

8 5 e RN RAREL -128 (—27)

16 (SREEN] Rk 16 £ b 32768 (21°)

32 SREEN] ek 32 €y b 2147483648 (231)

64 (SESEN] e 64 ¥y b 9223372036854775808 (263

F 4 JFEUELR T — R R A TDRILD =D BZERQ DF\\

BUNIT FEd%DfEIZ BSCALE & BZERO Z#fH L 7z2H &, RbObINDET—XDHEALZRT X
FH], SEDHNNFELNERETH S,

BLANK BITPIX ¥ —7 — R IEDEZ KD (= BET — K EF]) Ny X TOAELNDE N E
T, BT — XEFIHOYHEDOER S N T WA WESIEZ KT BB EET 5,

DATAMAX P51 vh 0D i KAE D FE/INEUSE, B %02 ELE D & K AH,

DATAMIN BC4rh D E/MEDFEEINEURAE, A %0 72 Y BRAE O B/ M
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53. ~NwX

(WCSIZBT5F—7— R (GEL < 1% 6 Z&IR))

WCSAXES WCS TO#lD (E#), WCS Bfg¥—7 — FDEIHIZE L,
CTYPE: i & HD#ID X 1 7% K XFF,

CUNIT: i & H DD CRVAL & CDELT DO #if,

CRPIX: i HH QM LOSRUKDALEZBD A > T v 7 A TR IFE/NEUNE,
CRVAL: i #& H ¥l LD SR TD WCS il % 2 9 17 E)/ NEUR

CDELT: 4 #& H il EOZME S TD WCS D) % 5 2 5 18 /INSUSE,

CROTA% FSHEEATIR DN & Hh75 2 JEAZ R AN O [0lHs & R 3§ VR B/ NBUSE, 5B OMAHITHER X
NIRH Y IZIRD CDij, PCi_j ZfHS,

PCi_j j W& @ Bl R DR LT,
CDi_j j W& @ EDRID AT — )L % M5 KB AT,
(Extension 29 5 F—7—R)

EXTNAME [f] U X A 7@ Extension ([A] U XTENSION % £§iD) O] % X j]T % 728 D X F 5
ZfEE UTRD,

EXTVER [f] U XTENSION & EXTNAME % £f D572 - 72 extension % X g 5720125, %
B, 1226 F 208 TR, #HELTWRLSTHELEDAR,

EXTLEVEL extension v X 1D extension BEEHND L ~)L % F 3 5HH,

5.3.3 @&

EOEZFAIFMEORIZL>TRES>TED, BEET A=Y bEEZEFTV—Tr—< v
NTHob, ik 1 DOEFITE2EES, BIANILTER SR, BEF—7— NIZIXEE
T+ =<y F2HAWVWELERDD, iOF—"7—FTHEZNDHREI NS, KXF - /INX
FORANFE N (FHIHHGE S AR WA E D 1),

XFH EET7 A=<y bTIE, 11HHEIZ . 12 HEH2»SXFH, 80 HiFTOEIMT
) THi%, {HIFBHDIE ASCII 7F A b (16 #£T 20H ~ TEH) DATH Y, * &H
DLGEE > ( 2TEIT D) £ 95, LHEOEAIIEREROVES DEHIX
E S, AT 8 XFM EIZEETHD 5 Z & BERI N T W2 23BAEIX XTENSION
F¥—"7— N (PIMAGE_ .’ , ’TABLE .’ ) A TIXZ DD 1X 7\,

T)—=T4x—<w b THEEEZ HIXFAMETH B0, LHEBBEOD > OFEIE 11-80 H7
DEZIZH>TH I, 72770 10 HiiH» S YOI HFORIE 221 TRiITN
570,
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5. FITS AX > X—FK

EHLoDHEEXFHOESIZRA 68 (=80-8 (F—7—N)-2(=")-2(")
XFTH 5B, HlzX, AT, NOST Standard 1.1 DUEIX 0BJECT F— 7 — R4
DE8F¥I7I7RETULNTI—FEERTRETRY, LOHBAHHREL -
T\, BUEIEM E N, RO XS Bl alae L 7> TW\Wb, ( [FITS OF5| &
B3R 5.2.3 I ESH).

OBJECTuu=U ’ NVSSHJOOOOOO_200449|_,|_J|_||_|[_||_||_,|_,|_“_||_|l_||_| ’ |_|/|_132_Char

MRIBME [EET7A—~y PTIRTERZIZFZ2 30 MHIZEL, 7V —74—~<v b TlE 11-80
MIOBINZEHNAEXLENTERIFZF LTS, 5565 TERIZFOXFDOHIZITLE
F5/ (EZUihi I AV M) OADBHFING,

B EE 74—~y bTIE 11-30 #iHIZAFESDH T ASCII a— K T&EL, HFOMIz%E
HZEEATIER S\, EEHIZIE + 2T - 2T E, + 3B TE 5, BRI
WIZREMNEEARIND,

TV —T5—<v b TIHEDN 11-80 IO EZTH L WI L ZBRITIFEE 7+ —~< v
NEFEERTH B,

EFHNERE FEE7 4 —~ v b TIE 11-30 HHIZAFED T ASCIT a— K THEL, HF
DEIZEHAZEATIRR ST, LHIZIE + £ - 2DT 60D (+ 13EMKA),
BB NBERDRNL . TREID, A< & BB, NGO EH 55 1 21371
NXR S, BEGRZ T O5EIE . 3B TE 0, MNP H 25613873 .
MBETH %, PP ADOL G FIEHRENT (KXF TR 7213 D(IERHE DY
&) DRIZEBCHEZ & <,
7V =7 x =Xy FTIRALED 11-80 HIO X I TH LWIZ L ZRITIEEE T+ —< v
hEFEBETH B

BHREBH EHEBBITEEE T+ —< v MIRv, HEEBIIFER L EHE , TRYID,
k% () THES (BIAE (14, -45)), FEH, B BBHETHNIX, ThT 1
DDERBE Al INb, 11-80 D EZIZEBENTHER T DA,

BRZE/NEAE HEFE/NSEIZDEE 7+ — <y MER, SRR INSSE I
e EHE , TREYID, 2K% () THES BRI (14.5, -4.5E+5)), FEiB, &
e HIFE/NGSETHNIX, TNT 1 DOERFE/NEGAE A5, 11-80
i EZIZENWTEhEDR,
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54. T—XKHE

54 T—4KIR

Primary 3 & O Extension D7 — X EZ DHD ENP DA TREI R ITNIER S
R\, FITS T—2IENA FA MY =L UTIRENDZRETH D, N1 MECIZE Y
JILVT 4TV (=@ED TCP/IP TOXY NT—INA hA—X—)Thb,

5.4.1 XFEEH

RO THEL,
XF EXFE1INNM M (=8Ey M) T, EMAEY M 0D 7EY M ASCII 23— KT
RbIhs,

8 Ev MNEH FERLDONAF,
#HPHIZ 0 ~ 255

16 E'v MEH 2 OMBERIZEBFFESNENLFUT 231 b TH D,
FPH I -32768 ~ +32767

32 Ev MEE 2 OMBERITEIDFENENLFYT A NS MTH D,
HAPH 1L -2147483648 ~ +2147483647

64 Ev NEH 2 OMBERICELZFESNENTFTYTENA FTHD,
#iPH I -9223372036854775808 ~ +9223372036854775807

FrS57 LB FITS Tk (8bit X1 TZ2RWT) FFERUVERIIT K- IR 0nDT,
FF572 U 16-bit, 32-bit, 64-bit BEEUXEEEIZIE FITS 7 — X BEIFNTIIAERI T E 700,
RO VITHEL 72 A 72y Mz Mo TRSMN S BEBOHIHIZY 7 b XE 25 FEME
b, TD7HITIEBSCALE ¥—7—F% 1.0 (2L T, BITPIX F—7— RiZJHU
TiY47% BZERO ¥— 7 — NOMEA2HTT 5 (£ 4 210),

5.4.2 IEEE-754 F&1/N 5@

32 721k 64 €y MFEUNER T — XD FITS 7+ —< v hA~DOZHIE, ANSI/IEEE-
754 FRE 0 1TSS, A~y Xhd BITPIX = -32 B XU BITPIX = -64 [ZZT TN 32, 64
vy b O IEEE ZE/NMURTH 2 Z L 2 RT, N1 FONEFIE. BRIz
IR ENDKREREDNSINIREDANEFEL,

32 Vv MNEE/NSUEEORERIZEZ L Y MIEDPIRD L S22 >TWVW5,

'y MiE WA

(Er5Hh)
1 =
2-9 8
10 - 32 &

# 5: 32 ¥y NEFEI/NIOE Y MiE,

FITS Standard 3.0 OJFEEHX TIE IEEE-754 ZEI/NEUSEDE FH L Appendix E THMICHBHE LTV
3,
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5. FITS AX > X—FK

E72. ZOHEDMEDERIFIRD X 512785,
(RO 1A 3B AXEAY 00. . .01 DEE 1AKE = 1.00...01 = 14272 2 72%)

= () odRRD L e (4)

64 v MZEU/NEOREEIEE LY MIBEMRD LS 1T >T W5,

'y MiE WA

(FEh5h)
1 Rr
2-12 R
13- 64 #K

# 6: 64 ¥y NEEI/NEUSOE Y MIE,
/2. ZOGEDOMEDHIRIZIRD X 51245,

fH = (_1)?‘@% « 2(*5‘%#&*1023) % 1. %% (5)

5.5 Random Groups #i&

AR v X — K FITS Tl&d» 55, Random Groups fid i, 1FIEME—BI FHEITOIn
FizoAFibi, £ D 38 TlE Random Groups 74—~ v hDTF—R 25D 5
FITS FAHL0 Y 7 b7 2 71HE & A L7\, #7228 H X 172 Binary Table extension &
Wi Random Groups TRk SN A HEEE D AND Z e N TES725 5, (Greisen,
E. W. and Harten, R. H., “An Extension of FITS for Groups of Small Arrays of Data”,
Astron. & Astrophys. Suppl., 44, 371-374, 1981)

5.5.1 F¥—T—FK

% L. Random Groups 74—~ h®D L I— KA Primary ~v X 1Z#i < 41 Primary
ANy ZDF—"7— KL a— NIAROMBEF —7 — RIZfIA T GROUPS, PCOUNT, GCOUNT
F—TU—REREZRITINERS RV, F24DF—7— FOEKIZEHRD extension F—
7—RFOEHEEUTHSAH, NAXIS1 ¥—7— NiE 0 (Primary 7 — XELFIAR2NZ & 2R
) THLIZHENDH D, GROUPS ¥ — 7 — NIFwHME T 25, Random Groups L I —
RPFET 5 L 2RT,
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5.5. Random Groups F&i&

I BEATEBRORFHINAZF—T7 - R LT, ROLEDODH 5,

PTYPEn n &HD /8T X — X D4R % = $ X4,

PSCALn n & H® FITS group /37 A — X DENREME TR WGEIT group /37 A — X DIl
% BAEIZZ S 21512 PZEROn F— 7 — R e TN 2 F/ N TH B, T
7 A OfEIZ 1.0 TH 5,

PZEROn PSCALn ¥ —7 — RN & T (b 2 ZEI/NIGET group /N7 A —XfEDX 1T
WIST 2EMERT, T 740 FDJEIX 0.0 TH5D,

B TRAITIRD L S22 5,

HAHE = PZEROn + PSCALn X group /37 A — X {# (6)

552 T—49Y—4ST2R

Random Groups 7 — X X7 V=70t "pokhd, JIV—TORIINET E~ v X
L= R® GCOUNT ¥—7 — RO TH 5, %% DY)V —T71X PCOUNT ¥—"7 — R T/RIN
BEDNTGA—=RE ZDHBRIZTL A Y NI Nojen, WMIRDRTERD I NI 5725,

Netern = (NAXIS2 X NAXIS3 X - - - x NAXISm) (7)

Z 2T Nepemn F0OEDDIN—T DT —REHIOHFDTL A Y METH D, mlk NAXIS D
. NAXISn IZZNETNDF—7— NIZfBET 2METH 5,

£ L. Random Groups VI — FPMEET UL Primary 7 — X EANIFEL TER S
AN

FEINET—RXAREFHIHIIZV ANy TEINZEDTH S, OLDDEFID 1 AV
N—=IZHUTHNHETENT A =R LD ERFEPERINDGEITIE AT A—KIT 2 DB
DR U PTYPEn ¥ — 7 — R TROIND WA T AE I N IT XRS5 v, TR, {#
7N —T T A —ZflH 5 PSCALn & PZEROn ¥—7 — K& ffio> THE SN D EMHDOR &
55,
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5. FITS AX > X—FK

5.6 Image Extension (Standard extension 1)

BUfE. Standard Extension & L TERINT WA DX 3255, FITS Standard DL
WRNEIZHRE > TREA L TWL,

Image Extension & n {RJGDEERT — X % Hiffi/2fil4] & U T Data Unit IZH&#13 2 K
HTH Y, 1994 4 6 12 IAU FITS WG THREOMEEIINE 1, ER7R extension &
olz, FEHIZDWTIX, A RNOFwXIZEBR I N T WD,

Ponz J.D., Thompson R.W. and Munoz J.R., “The FITS Image Extension”,
Astron. & Astrophys. Suppl., 105, 53-55, 1994

5.6.1 Image Extension DOHE

Image Extension i Grosbgl et al. 12 & 2 —f#ft S 17z FITS extension D7 *+ —< v
MZUZZDoTW5d, ZHIEES]. International Ultraviolet Explorer (IUE) 71 = 7
RN T, GROUP 74—y NTHMNLZD A A=Y T =R @& LTV L& DD Primary
TR EED Z N TERNE S BRRIIERE., 1 A -V T— R LlAGDE D FE
& UT Muioz IZ &> THREI N7z, Image Extension |& Primary 7 — X5 2 XD &
IIZUTHAMIZRED PALZEDTH S:

—_

- IR B D Z IR TS DRI 2§ S

2. FeHIEH] % D extension IZEFND, LMo TEADEINITIESBEEDAY XL
NARZHSZ enFHFINS,

3. FITS HAHLD YV 7 b7 =7 134 D extension ZfHHIZAFY TTE5I ENTE S,
4. BB X —7 — N2 BT 2 08370,

5. & D® FITS Image Extension 7 7 1 V&[4 D~y XL F—Xa1=y MIF
% Z L TR Z BE L URWHEHMZR Primary 7 — XA 7 4+ —< v R TE
% (?XTENSION=_’IMAGE .’ F¥—7—FZELZT),

Image Extension (& IUE 7 — A4 VOBHUH T OV 27 N TARYT FLA A —=IITHf
Bid 6T —RDIAVT A DT Ty T %2NT B-DITREI N,

5.6.2 Image Extension DAY 4

Image Extension O~y ZIZHERINDEF—7 — NIFIRR—YDKRTDEY TH 5,

extension ~ v XD GCOUNT ¥ —7— K& END F—7 — FHDEMF—7 — N7 —X&
DEECBH ORI, 7 — X EH OR M DIERZ LR 3 5 DIcffibng,

7 — 2 AL Primary 7 — X% & [A U TH Y, FITS Standard 4.0 @ 7.1 iz S
TNz, ZTDO7x—~< v MIE% D Image Extension HMHDEFID T — X fEEP AT —
VT 7 7R EIIMANITR 1-999 T D O EDDT — RS2 E5HZ L 2L TW5D,
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X 7: Principal HDU & 2% X 117z Image Extension TDO KA FITS ¥—7 — K

Principal

HDU

5.6. Image Extension (Standard extension 1)

SIMPLE
BITPIX
NAXIS
NAXISn
END

IMAGE
Extension
XTENSION=,’ IMAGE .’
BITPIX
NAXIS
NAXISn,n = 1, ..., NAXIS
PCOUNT = O
GCOUNT = 1
END

5.6.3 Image Extension D~y 4 Dl

ZDRATD extension DNED XD IfFibNBrDH%EZEITSE, ZDOHITIE Primary
7 — X fdFd IUE ORI NIzA A=V T 7 A Va2 EHR, NHTEZET LD H Y
T4 D77 v 27 ) Image Extension %> THEMI LT W5,

Main Header

1

123456789012345678901234567890123456789012345678901234567890123456789012345. . .

2

4 5 6

SIMPLE =
BITPIX =
NAXIS
NAXIS1
NAXIS2 =
EXTEND =
CTYPE1L =
CTYPE2
BSCALE
BZERO =
ORIGIN
TELESCOP
FILENAME=
DATE =

END

Main Data Record

(7THY 72RO TEEZIHDD),

16
768
768
’>SAMPLE
= ’LINE ’
3.1250E-02
0.
= ’VILSPA
’IUE ’
’SWP12345.LIHI’
712/10/92°

N N N N N N N N NN NN NN

Standard FITS format

2-Bytes, 2-s complement integers
Number of axes

Number of pixels per row

Number of rows

Extensions may be present

X axis

Y axis

REAL = (FITS * BSCALE) + BZERO
Bias

Institution generating tape

IUE telescope

Filename (camera) (image).LI(disp)
Date tape was written as DD/MM/YY
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5. FITS AX > X—FK

Extension Header
(Tay2RdTEEHDD),

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

(7THY 72BOTEEZIHD D),

5.7 ASCII Table Extension (Standard extension 2)

ASCII Table Extension (&EIRIFIGEERSCF 67425 1 DD HMAL T — TN E2 NS 572
DOBUETH D, Data Unit 1ZIET— TV ONEEENT 5,

JESEEIZ 13 standard extension & U THERANZFED 572D HY ASCII Table Extension T
H%, FITS 7 71 VH®D extension ~v X DEAIDF —7 — 7Y XTENSION=_,’ TABLE, ,,’
ThHhhiE, FOF— X% ASCII Table Extension TH D, H X 7ZEOBEHIZESN
7z FERIIZ DWTIXLA O IZFEBR TN TV B,

Harten, R. H., Grosbgl. P., Greisen, E. W., and Wells, D. C., “The FITS Tables
Extension”, Astron. & Astrophys. Suppl. 73, 365-372, 1988

5.7.1 ASCII Table Extension ®F—7— R

IWDR—=IDFRIDF—T7— NPWHEHTH S, FiHIFNT XTENSION F—7—RThHD,
TFIELDS ¥ — 7 — R E TR ZDJEIZWEA TWRITIUER 5T, 2 ofioxr—7— K
ZRNZHEAL TR 57220,
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5.7.  ASCII Table Extension (Standard extension 2)

XTENSION=_,’ TABLE .’
BITPIX= 8

NAXIS= 2

NAXIS1

NAXIS2

PCOUNT= 0

GCOUNT= 1

TFIELDS

0O Ut W+

(4&0) ENDHREF
TTYPEn, n=1,2,... k
TBCOLn, n=1,2,... .k
TFORMn, n=1,2,... k

-
—
-
—
-
—

KF)

k t;c TFIELDS Dff (#%2)
k

k

T
T k | TFIELDS ODFQ (B7H)
< 4

(v |

last END

% 8: ASCII Table Extension @ MHHEF—"7 — K,
K2 DF—T7— KOEFRIT

XTENSION fE& U T34 *TABLE .’ &2,

BITPIX fi& U CTHEME 8 ZFiD,

NAXIS fi 2 2Fib. T—XEHID 2 kot (fTLF]) THDZ %2R,

NAXIS1 KDOEITD ASCI X7k & T IFA DO FEIUHE,

NAXIS2 FKODITHUE KT IEE DBEME,

PCOUNT f% 0 & U CTRODHNIT — X BRNZ & &2RT,

GCOUNT f% 1 & LT, 120K E/HOILERT,

TFIELDS &ATHD 7 4 —)b N & X9 IEADERBUE, &K 999 TH 5,

TBCOLn n HHED 7+ —)V DG £ M & /R T BEBUE, TOBRMONIZ 1 TH 5,

TFORMn n BHD 7 4 =)L KA T — R ENTWB ANSI FORTRAN-77 74 —~<v b2 £T
XFFNEEE UTHRD (XFIIRIXFTRIFNUTR S5 20), IRR—=TYDERID T +—
Ty RBHERB Y, MFEE T A=< ORI O TREEZRT Z L IFTERL, K
fEIXHIZ 10 #EET, 2 86, S M, 16 EZ OMOEXTE L Tl 5w,

THi R =28 MU 3& 74—~ v PO EBAN A BRB MRS NTVWEDOTERINAE W,
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5. FITS AX > X—FK

T4 =Nl T—XRXAT
Aw XF
Iw ®H
Fw.d HEESEE
Ew.d HRESEE, FEE0R
Dw.d fHREEER, BEERR

# 9: ASCII Table Extension THXI7: TFORMn 7 # —~ ¥ b,
fDFHEINEF—T—RELUTIERDESBEDNH 5,

TSCALn n HHD 7 1 — )V ROEAVPEOYHE TR \WIEEIZ TZEROn ¥ — 7 — N & 2 ff
bivd, A=) 7770k —, T74)NHMDEIX 1.0 TH 5,

TZEROn TSCALn F¥—7 — R IiZffibhd, Yok, 774 MOMHEIX 0.0 TH 5,
TNULLn n HHD 7 4 = VROEHBINTWVWARWMEZ R T XFHNTH S,
TTYPEn n ZHD 7 4+ — )V RDO4RiT %2 52 5 XFHTH 5,

TUNITn n H%HD 7 « —)L RDfHIZ TSCALn & TZEROn % fH L 7z & TOYM AL 2 R
IXFHTH B,

nFHHDT 4 =)V NOENP S HOYFEZ IR 5 72 DL R AIX

physical value = TZEROn 4 TSCALn x field value. (8)

5.7.2 ASCII Table Extension DY 4 D4

ASCTI Table Extension OHi]% #HETH <,

© Primary ~Nv X

Ot 1.0, 20000000 T 4o 5o 6.l 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 = 723/09/83/° / Date tape was written

COMMENT AGK3 Astrometric catalog, formatted in FITS Tables Format.
COMMENT see: W. Dieckvoss, Hamburg-Bergedorf 1975.
END
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5.7.  ASCII Table Extension (Standard extension 2)

© extension NV X

(Tay2%ldd),

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

3 i

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 = 14/07/82° / date file was generated

END

O fEHRT—2La—F
(7ay 7 2@WHTEEHRDS),

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
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5.8 Binary Table Extension (Standard extension 3)

Binary Table (ZF&AMIZIZATRD ASCII Table D/NA FURREH, EHLDHTELL DT —
RBL L RRA LHLIER e G OEMR b O TH 5, EMmD. ZWMHEIH D, RHEDOHE
MRTRT VAN T =R E2RNT D L5, ERWICEERERIZBIRAD I ENTE S,

Binary Table (& Cotton W. D. (NRAO) & Tody D. (NOAO) (Z & » ASCII Table ®
—feft & U TR X 71, 'BINTABLE & \\5 X1 T4 T 1994 4 6 H. TAU-FWG THZE
X, IERIZ Standard extension & UTERHI Nz, FEMIZIROFR X% 2],

Cotton, W. D., Tody, D. B., and Pence, W. D., “Binary Table Extension to FITS”,
Astron. & Astrophys. Suppl., 113, 159-166, 1995

Z ZTlX FITS standard T® Binary Table Extension O85> D% 3 5,

5.8.1 Binary Table Extension O#E

Binary Table (3172 SR I N D XD EZ L 5, T— TN DEIVHIZLIRITES
BT HZeNTE, OLDDT Y MY XFE R SNATEHNIAET 2Dy ~ b3
FEEOY A XDEFITHY 55, Zho DEIFFEELI NI A1 F VA TRII NG,
RKOE 2 DITRE2ZDINZHTZ20LD2DT Y M) 2EDL, ZOTY M) IFELDRALD
T—=RXAT (8 ¥ MNMIER UL, 16,32, 64 €y ST ESE, fwEE, ¥ v T
IR Ew b, 3264 By MREEUNSOUIEHEE) 055DV DTHD, T—XXAT
CIRTLIE, B2 DFNI U THNLICER I NE D, &4 DTIEFEUHE TR ITNIER o2
W, RICMNBET 2 EBMERITT — 7NNy RIZF—TU =R /fEORT L LTEHEEND,

Binary Table @ extension D fxf]DF —7 — K XTENSION= 'BINTABLE' TdH 5,

Binary Table HDU #* Image HDU X> ASCII Table HDU & b AR 2Dk, X212
A3 &SI Data Unit (27 — XS (Data Array) (ZHIZ T, FHIMHIEK (Reserved Area)
&t — 7 (Heap Area) BFET D2 L Th D, T — XEHIAND T — T I OFANFHE L
ASCII Table HDU &[RRI T{7HAL] CRREMES N1 U T =X BTN 5, FHIH
BldT 4 A2 R=AD FITS 77V 75— a v DOl HEINTED, T—XE2KiNT
D TIEZRN, b= T, BhRO TAEARES] OET—XI3MEMHI N5,

FITS Header Binary Table HDU
gawor wwee [ Header Unit
NAXIS : 2 A \
NAXIS1xNAXIS2 Data Array
THEAP
+ ] > Data Unit
Reserved Area
PCOUNT T T
Heap Area
y y,

2: Binary Table HDU D##&
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5.8. Binary Table Extension (Standard extension 3)

5.8.2 Binary Table Extension O~y 4
ERINDHF—U— R

XTENSION Binary Table (ZX} U Tid *BINTABLE’ T® %,

BITPIX Binary Table TiX 8 TH 5,

NAXIS Binary Table Tl& 2,

NAXIS1 &% D “f77 D (8 ¥'w M) /N1 MK,

NAXIS2 FRDHDITDE,

PCOUNT KD EHDIEFIHE & — T EMEEN LD EBH DA ML

GCOUNT Binary Table (ZXf L TiZ 1 TH 5,

TFIELDS KD 7 1 —)L K (F) DL,

TFORMn n 7 4 =)V KDY A X F—XRA T%5 25, 155 TFIELDS O £ TOHi[H
&%, TFORMn i rTa DR Z & D, #OBEUERE rid7 « =V F n DERERH %
KIFADOEM EHIZ1 TEKA), TIEZ74 =V knDTF =XK1 7, alZXF
A2 EHR/T 2HLEGD 1 BREHT- 0 DXFHE, (t & enas FBIBOFERERST
s, ) T—RRATLULTHINIDIFRDEKI0DEE D,

TFORMn D =k 8-bit /N1 MK
rL EE CF 7203 Ixr
rX [ [(r—1)/8]+1
rB N1 b 1xr
rl 16-bit & 2xr
rJ 32-bit FEK 4xr
rK 64-bit HEK 8 xr
rAa X v 77 % (XFH) r
rE HRE EETREN N 4xr
rD R4 R TR BN 8 xr
rC HUKG RS 4x2xr
rM BT 1EX 88X 2xT

rPt(emaz)  32-bit BlFIFLR 1 (BAE, e —7 A 7€y ) 4x2xr
rQt(emaz)  64-bit BLFIELE ¥ (BAIR, e =T A7k v 1) 8x2xT

3% 10: BINTABLE DAX)7% TFORMn T — X XA 7
KO n I THREL XN M nyey (=NAXISL) FIRD LS ITRI N5,

TFIELDS

Nyrow = Z 7;b; (9)

i=1

ZZTr 74—V RiDEVERLUEE, b 137+ =V RiDT—REA T THE
7284 MY, TFIELDS I3 ZDF—7 — KD, 2/ 4 KT,
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¥/, KO n HHOHOZ Y MVIZHTEATVarvDF—7—R& LT, IRV
TTYPEn, HA\; TUNITn, A7 —VY > 2772 X — TSCALn, ¥ U X TZEROn, 7 7 >Z TNULLn,
FKR7 A —~v N% 5 X5 TDISPn ¥h3% 5, TDISPn Tffi X 5 Dl FORTRAN-77 XA
DT 4=y FTIRDE B,

T4—=IVRlE T—XXAT
Aw  XFF]
Lw s
Iwm 10 dE#E
Bw.m 2 ¥
Ow.m 8 EE#EH
Zw.m 16 R
Fw.d EH EE/NURRR
Ew.dBe 8. faHER
Gw.dEe . MHFR KEIZX->TF £721X E H%)
Dw.dEe SE#1, HEEHRR

% 11: BINARY Table Extension THEX)7: TDISPn 7 4+ —< v K,

2T w BRERHEEOIE, m (3D SINRAROHE, d B/NSUEL N ORI e 1%
R D DM 2 KT, m. Ee I3BIE,

5.8.3 % Ricley & AR RES

2005 4EIZ, £H X Tl Binary Table Ok & 72> TWe “LIROGlEH)” & “AI 2 KA
7 DIFIDIERIZ AR v X — RIZE Y Afvs Tz,

FITS DA F ) T =7 VB W TR RN RO, 1 DDFNTER DIV 2 F-8 5
HNRTESZ LT, TFORMD DfEIZEWT r A3 2 LA EDEGE ZEE RS & WS, HlzxiE
TFORM99 = ’48I° & EFET D L. 1 DD 16-bit A ASHAZ Z 212725, Z Dk
FFT =T N ERBEMABFOELR D LA DND D50, T—TIVZEITYRH - T,
ARMEHD L INDBUZ[ADR>TT H D EWATWSLEEZD EHBELPT VAL LR,

LGRS 2 EH T HI1TE, A7 arF—"7—F TDIMn #f# 5, TDIMn . % n @
SIRTTEHDEFEEZ 5 ZHEHDT, TFORML D r L IZELR D, FONA M RIZHELR2 5 2
2H5DTIEBRL, T—XORE LTINS, r P2 LOBEIZHRETE. (I,m)
DZEIS, EFELOHITET 51T TDIMI9 = ’(8,6)’ L EHRTNIX, 48{HDEIL % 8 x 6
D 2RTTHSN EIRINT B Z L2 > TE D, IhELRITHS & WD,

T=RBDEBETHRLDLPDIS5WVDHN, Wb “afZ R/ L5 TFORMn
M rPt T2 rQt DEETH D, ZOGE, CVHPEIZAP>TT S5 D EWHATED, %
DIFAEILFEE TIER W E B ZNIER WA, T — X DN HIEVBD TRk TH 5, TEE
BeF D5 A, Bld T — 2 DERIZ e — THEIRD £ Z IR S v, 7 — 7 IVARIK (Data
Unit @7 — X ELH) OEIVZIEZZDITIZE T2 “EAIE & “e— THEgh N E (47
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5.8. Binary Table Extension (Standard extension 3)

Y M) DS TWS, BIZIX. TFORM6 = ’1PE(3353)° &\ EHENH - 7254,
BA DMEE DI ARAY 3353 TH D, b — THIEOD & T AT 32-bit FFEI/NRE (2 v Fv
X B”) 2L TWAB WS ERIZAR S, ZOBE. 77— 7IVAKRD YD H 51712,
(12,34) &\ S BUE (BAIGEER 1) BEfIE T nwd &9 5, b— THEBOLIEPS 34
NA MDA Ty FOAEDNS 120D 32-bit [FE/NMUREIEHEI N T WD Z L1275,
FEHIZ DWW TIXRNR D JHERSC. £ 721% FITS Standard 4.0 @ 7.3 ffiz S I 7z,

5.8.4 Binary Table Extension O~ 4 D4l

BIRDT—R XA T ERILD 19 DFH* 57325 Binary Table D~y XDl % RS (A—
ZDBBTES ), “IFLUX” &\ 5 7L DFI% 2 RtDEIHTH S, “SOURCE” D
T N)VNFKAL 16 DESDXFFTH 5, HFEHEDF—7 — 8 “NO_IF”, “VELTYP”, “VELDEF”
DNy ZDEBZIZENT NS,

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 = ’1I g / 16-bit integer

TTYPEL = ’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 = ’0OPTICAL °

END
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5. FITS AX > X—FK

59 JOvxVJICETZEE

Standard extension TlZZ\WA, KA T4 7 ELTOTF—20 70y * 71T 5
FREA Grosbel, P. & Wells, D. C. 12 & b2 &, R0 1994 4F 6 H12 IAU-FWG T
DEFETARINDOT, MHHT 5, uXHFBIETIE FITS Standard 4.0 D 3.6 HilZ
Ho AnonTEL, HIZIZLARRSBRTE 5,

https://fits.gsfc.nasa.gov/fits_standard.html

59.1 EY R NRAMN)—LFT/NNAR

Yy NA MY —=LTFT NI UTIE, Gl A T« 7 OYRRAZR 71w 7 #EE I D b b
59, FITS 7 7 A )Vix 1 BAED 2880 /N1 b (=23040 €Y ~) @ FITS 70y 7Dy —
T TV ACIRI N T LR 5\, FITS 7 7 A )VEYE T Oy 7391 XH 2880 /N
A MDD FITS 70y 734 XLiES AT 1 TIZELIGEIX, REOYHE 70y 20 FITS
7 7 ANVKREIZH S SEEa TRITNIER SR, FRRZ, £ L7 AT 4 796 FITS
Ty ANEGRDE IR, REOYE T Oy 7O FITS 7 71 )VEREUEIZE TSNS,

5.9.2 Y—HYUIVvILATAT

FITS 7 #—=w MNP, =T vy VRHMRT — T T NRAAANT 71V 2EL D
CERMEUTCHAEIN ., V=T VYV AT A TIZEIES I WS IO,
BIEDEZ L DA ML =Y F NS ZZIEABEEIT R >T WS,

YIBRRIZ ATRE T HNIE, FITS 7 7 1 Vi 2880 31 D 1~10f5DEX D70y 7T
FEEZERITNER SR, B LU, TN AEEREGIX. FITS 7 7 A Vi —r v
VY NTFNAADFEEDT A Y Z2H A X TEY A M) =L LTEEZENATNER
S5\, EO T Y IO FITS 7 7 4 )VERUEDOH IO R’EINS,

V= VYUY IAT 4 THS FITS 7 74V EGGHEIZIE, 2880 /81 MGz
774V (BlZIE ANSI OF — 7 F V) & FITS 7 7 A VO~ iRz EInd, il
INBERETH 5,

5.9.3 TO7OvFVIEERIIDOWVWT

1994 FIZARBINZT7uyF U ZICBHT AR KT+ A2, QIC 74—~ v bD
/44 >YF A= Vv YF5F—7 LAN, 1/24>F 9 T v 2 F—7, DDS/DAT 4mm
=MV v VF—=7 8mm W= VvV F—7 REODEMEAT« 7T IWZHT 55tk H
%, ERD XS ITEAEDRMIZIZES L RWEENRL WA, BIELNHNILFH X E S RO
ek,

https://fits.gsfc.nasa.gov/blocking94.html
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5.10. JEMET — X DERB

5.10 E#ET—49 DRE

Z ZTlX Standard 4.0 THUD AN S N JEMET — X DHUEK, EARIYIZIE FITS image
EART—REMEFLUTHREIIZIHE U TAY VFH I 2 EBTZ % BINTABLE extension (22
WTHES T 5, #fflllE Standard 4.0 DFEGRXXP T DHDOBE ik ESRDO Z &,

5.10.1 YA - 4 XA—JEfE

ZZ Tl niR7L®D FITS image % JEMi L 72KERDNA MDA MY —24% FITS Binary
Table DA ZERFNZAEHN L, image Ny X —F—7— R % table Ny X — I fFT 572
HOT L AZDNTHRRD, —BAZRFEE U Tk, B nIRITO image Z RO
70y NIZ/H2#IL subimage £721% “X AV 2ED, IRIZMEAAXDRAINVET—X Ty
72 UTCHEM U3 M A MY — 2% FITS Binary Table O i 2 ERS DT IZIHEHNT 5,
image % X 1 IZ3ET 52 LIZ LD image 2K ZfRET 5 Z £ 72 < image O —H % J&
322N TED, TIANMDRAY VI RR—=2iF, 2¥RITD image (XILEIRITED
Fa—7)DEITERXANMIUELZDVNAXIST K27 V2586 L5125, 7Y —Va
VREMET VTV XL EoTIE, TTANPDONRRZR—=UDRE L IZR S WD T, IRIZ
RTF—T—R2FoTHOIHR R A ) VIR =0 2EHELTH LWV, /NS image D
BEEERE 1 DORXAIVIEMT 5D THARGESH O, TORHIE I T N5 binary
table I 1 DDITDAZEFFD, 3IRITEDT—XFa—TDHEIEY 7 N A4 plane (27 2
2T B L5445, & plane Z XA NIZTEDR0WHRE LA,

5.10.1.1 ZERENZF—7—NK BINTABLE extension TERINEF—7—FIZIAT
RDF —"7 — RJEME FITS image D§iE % Glik 3 5 72812 FITS binary-table extension
DAY Z—IZTFHEINTNVD, TRTBHEF—T7—FTh5,

ZIMAGE — [@HifH; f T] FITS binary-table extension A /EAfi image % & & 55H (L FmERAH
T, w21 % D extension & table TlX72 < image LRSI NERETH 5,

ZCMPTYPE — [XFH; T 7 4 )V 72 U] image % [E#Ed 2 DIz 7 )V TV XL %R
TXTFHNEG 25, R12DEDONRHEPEEMINELE LR,

ZBITPIX — [B#; 7 7 4 )V b7 U] FEEMERED FITS image @ BITPIX Dff, HEEMH,

ZNAXIS - [#8 7 7 4 )V M U] JEEMERFD FITS image ® NAXIS ¥—7 — RO, %
B (BB HhO%).

ZNAXISn — [BE; T 7 7 4V M2 U] FEERMER D FITS image OXf)5d %5 NAXISn
F—7— NOff, EQORELME (BIH n oY1 X),

FEIEHE image @ BITPIX, NAXIS, NAXISn F¥—"7— R®D I A MiE, ZBITPIX, ZNAXIS,
ZNAXISn F—T7—ROMNETEH 71+ — IV NIZIE¥—INERETHB,
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5.10.1.2 MOFHINF—7— K JEff image X1 I)VIEILD FITS image D2
LIVIED % £ binary table &M I NERETH S, IROF—7 — FIIJEHME image D
BINTABLE Extension ~DMEHRHIE S 72DIZ FHINT WS,

ZTILEn — [BEGn > 1IN LT 740 b 1) JEMEX A VD n iz o728 7 V&R
TIERE (01X 155 ZAXIS), 2D F—7 — RA7RWEE X ZTILEL = ZNAXIS1 T
flid ZTILEn 1& 1 AR I N5,

ZNAME; — [3CFH; 77 4 )V M e U] JERE - BRICRERT IV T ) ZLDINT A =24,

ZVAL; — [XFH; 77 4V be L] BTN T IV TY XLD/NT A —XfE, FITS
THEMRT—RRA TRHMTHHER D,

ZMASKCMP — [SXFF]; T 7 4 )V b7 U] A 7Y a v ® null-pixel 7—X ¥ A2 OEMEIZH
LB T7INT) XL,

ZQUANTIZ — [XF41]; 77 4 )V b % ‘NO_DITHER'] &/ D image &7 &)L % BEHH I
BT ARCHONE TN T X L%, ZOF—T7— KRRV IXE LD
DTV rhLehnIng,

ZDITHERO — ¥ 77 4V Mo U] WE/NEIYE 7 2 VED R TLOBRIZ b S F v &
LT A F N TNRR—2D seed &5 2 5 IEEH,

F 72, SLOIEEME FITS image DF—"7— ROEXPIA Y DI —D7-HIT ZSIMPLE,
ZEXTEND, ZBLOCKED, ZTENSION, ZPCOUNT, ZGCOUNT, ZHECKSUM, ZDATASUM 3 — 7 — R 73
FTREINTWD, THN51FTED FITS image TBET 2% —7 — Kb TRiF g
flio TiEZ 572\, B U FITS primary array X IMAGE extension 23 EffE S 7z 56, 7LD
image DETDONY X—F—7— NiE (ETMhzBEHF — 7 — FZ2RWT) JEHE image
% &1 binary-table extension D Nw X =22 —3I N3 Z @RI NS,

5.10.1.3 table columns [Efi image X 1 )L % &% FITS binary table D722 2 D
D column HARFHINTEHRINT WD,

COMPRESSED DATA — [M]Z£; #%ZH] Z® column DEIFIIXIET % image X 1 )L % [EHd
U7X PA MY —=L%E8, column DT — X XA T, FMET VTV ZLH
8-bit /N1 I, BED 16-bits, 32-bits D EN% HJ1T 5HT)n U T “1PB’ ‘1P’ ‘1P’(H
U <1 “1QB’1Q1°1Q)) D ENMNITR B,

GZIP_COMPRESSED DATA — [F]Z; & 7Y 3 ¥] image X 1 VDY 7 & )UED Gzip TH A
LV AFREE T Wz SEERDNA B A Y = A1 Z D column (24X 5 (‘1PB’,1QB° 7
A=< FT)y TNHDXAILDHMEGT S COMPRESSED_DATA column (& null pointer
L5,

BEUNEDOEHEDO T2DITIRDFTHRARE A TV a v OETFALEERE S HEIXRD column
MKEE R D,
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ZSCALE — [JZE/NE; A 7' a ] ZZERD & HITMHWE X A IV DIFFINEIY 7 2 )V fE % 5
BUHICEMST 2 A — VT 7 7 & —,

(10)

F; — ZZERO
=y

ZSCALE

ZITL & Fi 37 RIVEDEIBYEE (uD) iFE/NE, round BBUIFER % I
HILWBBIZ D 5,

ZZERO — [JFEI/INEG A 7 a v JHEU/NRKD €27 U % ERXTEBBUZT 2O X B 80D
F 7y M,

iz H REZDE 7 I EZ BT TEDL S RWE IRIFET 57280 D ZBLANK P REH
Y7 DAE R EERT 57280 NULL PIXEL MASK L EHEINTW5S,

5.10.2 ZFENHT—IDEFIL

FENID image 130 AV AEHETE D56 HDHM0/ A4 ¥ —7 image 1ZFEX 2L T
HEVEMTERY, AAREREZBERTIZ/ A XRETENES EHS TREE 05, /
A ZERD 7= b D— 72T 7 = v 7 & U CIFEV/NIE 2 #iffi o X (10) TE LI iz
BEIWZAT =) VT T5FERH B, BEED /A XMEPED 72D DI R 7L T ) X 2
I% White & Greenfield (1999) & Pence et al. (2009) 2R 5N TWVWE, U LK
ZSCALE Dfifil% image DNy 27 275 ¥ REEETHl> 72 RMS /1 ZDHL5EE& Q 5
AR I N5, Pence et al.(2009) ZEZEZNMEIZEEND /A ADNAF VY bit Fik
loga(Q) +1.792 725 Z L 2R U7z, Q MEIXEME T 7 1 V4 ZICEBEREL, Q &Y
DTS EIEE 72N HZD 1bit 77 ANY A X2BSEE, o CTREMEEKRT S
IZ1E image [ZESR I N B JVEHT - ALK XHKEE 2 R D D DB/IND Q ZHEZIX X W,

KK image IZZDAT —V ¥ 7 k% AT 5 ROBIEMNREIL image D faint SIS
DREWERHZ S AT F v 77N T APEL 2562 H 5 Z £ 72, image DE 1L
PN E sky DNy 27 750 v REEORIESEIXEE D& AL L NI T A0 H
572595, T URIBIERIRNA T A2 RBT 5RT 2 =y 7D 120, EFDT
OeAFIZT v ZL) A X BEALBFAINLE I RERZ T+ F Y V7552 L7
ZDEDITFETOE IV ERIZA (10) TAT =Y v 7 TR0V ICDULHB LI
RNTETLANVE T VA< T HIE LD,

I; = round <FZ_ZZERO +R; — 0.5) (11)
ZSCALE
ZIZT R E0.0725 1.0 OHOELET 0.5 251 < 22 THHfEZ 0.0 ICLTWD, LD
FE/NMIUCIRTICEAL R; 2> TIRO L S I id &,

F; = ((I; = R; + 0.5) * ZSCALE) + ZZERO. (12)

COIRET A v T o=y 725 i, BEIZE LT 2L FEVNIUTR S &
SITIEMEIZF UELERA 2> 2 & TH D, 5 U7 HEBL AR B LUELEBCR A AE R D 7 v
Y A L% Standard 4.0 @ Appendix I 1285 3,
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5.10.2.1 T4H YT F7ITY XL ZQUANTIZ ¥F—7U— KTl T+ ) U ZIZEL
T °NO_DITHER’, ’SUBTRACTIVE_DITHER_1’, ’SUBTRACTIVEDITHER 2’ D ¥ Nh % &
T 5, FE/NMI image IR UBIHET YV V720105 70w A3 MMDEED TH 5,

1. 0.0 5 1.0 OE D HFREEELE (RN) %2 10000 i 59 2,

2. 1. ORI S 2= — T REEBCRINZ LR T 572D seed & LT 1 55 10000 D
MOBKE 1 DFEI,

3. B D seed f% ZDITHERO ¥ —"7 — Nfi& U CTIEMi image D~y X —IZEZ AL,

4. FEINS image 2 B FLT BHNZ 2 DDA 7wy h8FT A =& [, I} DHIEHEE X

DEITETT Se 1 10d(Nyge — 1+ ZDITHERO, 10000) (13)

I, = INT(RN(I,) * 500.) (14)

Z 2T Nye & XA IVEEME L7234 N % binary table (ZF&413 2 DIZflib i 517
FHT. RN(lp) EBADAT v FTEHREINZILBSIh D 18 F&H ORLEE,

5. HLEL RN() 2ffi->TX (11) THRHMOE 7o & LU TWL, I &IEXRA >~
VAV NU, EBRO500#LZS Ip 2127V AV NUT L[ X (14) THEE
HI 5, Iy HER 10000122 L7726 Ih 20 VY b5, €7 vIVED IEEE
NaN 7Z o7z 5 81T 1« ¥V > 27+ 7 ZBLANK F—7 — NDIBEMIRFET 50
—HMWDD L 1A VIV AV NT B,

6. LI N BEELS % ZCMPTYPE ¥ — 7 — RTHREINZT VIV XL (T 74V
M RICE.1’) THAL AEMET 5,

7. JEMEU 72N P AR Y — L% XA IVIZHIST % binary table D] 72247 D
COMPRESSED _DATA column (25 AL,

8. XAMZH LA (11) THbNAA T —V v 74 72y hDffi% binary table DI
U 47D ZSCALE, ZZERO column (23 &AL,

9. A7 v 7 456 8% image DEXA I L TITS,

5.10.3 %4 - F—TIVIEHE

FEIEAED table (XMl % D XA NDBITFOY Ty bE2EL XS ITHEIN, EXANVDE
T — & column AYERH - JEAMH I T, WJERERSINA b & U THMN S 1V THEHE table & L
T EN5, [Effi table BRIZITCDIEEHE table £ [H UNHTH UKD column % &L
FITS binary table T, JEJE#iE table D7 72y MR 5REE XAV %E 1178 LTED,

5.10.3.1 EXRINBF—7—K JHEHE table DETDOF—7 — N[ UNETHEAE table
DAY X —IZIE—=INRITFNIER 572\, BT column Fii F—7 — N TTYPEn, TUNITn,
TSCALn, TZEROn, TNULLn, TDISPn,TDIMn & WCS @ column BHRD ¥ —7 — Rk, TD
table & JEfE table TH UAH - 7 — X B %2 K- a7 & 70,

BAZaE—UTIEWITRWold, %% —7 — KD NAXIS1, NAXIS2, PCOUNT, TFORMn
X7 avF—"7— KD CHECKSUM, DATASUM, THEAP TH 5, ZNHDF—"7 — NiI/E
i table HARDNE & #EE %G0B U AR X7 58\, st DIEEHE table 1I2H 5 2N 5D
¥ — U — R Offi % [ table D~y XK= D720 D FHF—7 — NIKIRDED,
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5.10. JEMET — X DERB

ZTABLE — [FmZfH; ff(% T] FITS binary table extension A3 S #4172 BINTABLE % &€
Z 2 %KL, ZO extension 1& X A JVEME X 417z binary table & fERI N5,

ZNAXIS1 — 8% 7 7 4V M U] suDIEJERME FITS table ~v & —®@ NAXIS1 F—7 —
ROfET, FEEHME table DEITDNA MEE KT,

ZNAXIS2 — 8%, 77 4V M U] st DIEERME FITS table ~ v & —®@ NAXIS2 F— 7 —
ROfET. FEIERHE table DZITOBERT,

ZPCOUNT — [%%%;, 7 7 4 )V M U] JuDIEJERE FITS table ~ v & —®@ PCOUNT F— 17 —
K D,

ZFORMn — [XF4; T 7 7 A4 )V M U] st DIEEHE table @ Column n 7 — X Hl % &
#7935 TFORMn ¥ —7 — NIZHIGT 5375,

ZCTYPn — [XFH; iINTF; T 7 4 )V R 72 U] table ® Column n DJEMEIZ LTIV T
D X L% KT FS,

ZTILELEN — B8, 7 7 4+ )V b 72 U] JEHE table D& X A IWIZE E N5 LD binary table
DT —RDITEERT,

5.10.3.2 table EfEDFIE FITS binary table % [EiEd3 5 FIEHIZIRD L B D

1. table & X A WZHE] (A T a V)

K& 7% FITS table DGEIEE U782 &8 X 1 V208 UNEIZ E#i L CJEHE table
D 12072 LTHHIT S, X1 Y A1 X1 100MB 2HBARWZ ERHERINS,

2. HRAINEMHET S column % JERHT 5

FITS binary table DD & -7z column 1&IE—kk7n T — X E2 LA REMED H 5
DT FITS table D3 A 7 1 7714 M A MY — L &R EMET 2 OEH LW
PH LN, £ I T table 2T 5 column % EHI L TH 54 column % {4
IZHEME L. 4 column (ZEGEZLEMET VT XL %GRS,

3. &5 — & column DEHf

£ T — X column 1 5.104 DENHPDHE AL ZAEHET VTV AL TEMIN D,
table WX A WD EINTWBIGEIZE XA INDORIET B column (21 [F UHFEHE T
VI XL HEH S NRIER S, AJEERSID column DEGEIZE % DAEE
R MV ZERHENERETH D,

4. FEMES T3 A B F]DI&HA

# column DTEME I NN M A MY —=LIEH X N5 table DX 59 % column
IEEHING, [EMEZI N7z table I&ATJT table & [A UL & NHD column % FFD 3,
Hi )7 table @ column O F — X A4 T TFORMn = *1QB> DA AENA hF—X &
05, AEAERYD column TlX, AJIX N5 IEEME table DELHIFIR T [FIAR IZ
ek XA M AR 2 L. ZNEHH T S WV TEME table DX d %
column IZEHEZH I NS,
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5. FITS AX > X—FK

5.10.3.3 HEMERF—7— RNEZDOMOF—T7—R [FEEY 7 bz 7 Ifimed5F—
7 — K& UTC FZTILELN(& X 1 )V Dfif1% 1 20— T UTIEMET % H). FZALGOR(table
D column (ZX U TT 7 4 b TN 5 JE#HE 7 )L T ) X L), FZALGn(table ® Clumn
n ODEMZHOND 7L TV XL) BFHINTWE (WIhdb A Tvay), T
BINTABLE DFfEF—T7— N2 a2 —92572dDF—"7— & LT, ZTHEAP(THEAP |Zx}
Jiz). ZHECKSUM(CHEKSUM (ZXf)ih), ZDATASUM(DATASUM IZXT/R) AP I TV 5,

5.10.3.4 AIZEREHD column OEHE AIEERS (VLA=Variable-Length Array) I
EFE table IZBRMZFE N L D T3 b — THBICHRFZE N 572, VLA & BINTABLE
B AN DEMIZ IR 2B BB BETH 5, JLDIEEHE table D VLA column (Zidk —
THTORHNDY A XEfLEE RS 2 DDBEN SR 23R T OAVEEND, AREIFIZ
X VLA 2 — 7Dt LA USRS 20 2N 5 DR FR30%EL b, TD7Izh
XA IHD VLA column DEMEIXIRD K S BFIHE 725,

1. column D% VLA 12X LT
e AJ] table D> 5% & FHiA. FD VLA column (ZX9 5 ZCTYP DIERT DT

VY XL THEMET 5,
o JEHH table Db — THEIZIZAER D NA N AN — L2 EZAD
o [EME/NA N A N Y —2L (64 bit Q-type) DFtik ¥ % —HFELFNZ &M T 5,
2. JE£#E table @ VLA gtk + 0 —KE 512 JEJEME table @ VLA gl +%3E80M13 5,
3. MEtdk 72 & OES % *GZIP_1> TEML. £DNA M ANY —L%HT] table D
fInd 5 VLA column IZEZZ3AL, T X 0 EME S — T ITBE S5,
AR IL, BB DRLY] %2 Gzip T, EMECSI OB R FIZ U, [EfE table 7
5EME VLA 2553A&. @ VLA column 1Z2x3 3 ZCTYP THmINA7 )N TV XALT
il U, JEJERME table DIEUWMIEIZEZEZIAD, WS FIHIZAR S,

5.104 EE7IL IV XA

ZCMPTYPE, ZCTYPn ¥ —7 — R CHRZREME 7V TV X A—8 (FHfllld Standard 214),

Z% 12: ZCMPTYPE & ZCTYPn ¥—7 — KOD{H

fH Standard TOX 7> a3y FEHXA T

'RICE_1’ 10.4.1 BT — I3 5 Rice 7
LT XA

’GZIP_1° 10.4.2 GNU Gzip Tffibh s LZ77
& Huffman fF5{EDFEE

’GZIP_2’ 10.4.2 "GZIP_1° [AIRk7Z 5 reshuffled
byte values % £fD

’PLI0_1° 10.4.3 BT — X235 IRAF @
PLIO 73 X A

»HCOMPRESS_1’ 10.4.4 2 Rt image ZXI$ % H-
compress 7L T Y XL

» NOCOMPRESS”’ HDU 2 JEJEH
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6 World Coordinate System

BEA FITS CTI3PEFERIU R U TR ZHIZ G L 720 < DD F —7 — K (CRVALn,
CRPIXn, CDELTn, CTYPEn, CROTAn) ULEHRINTE 6 F ., FEEEORKBRMEIE & 7 — X %]
DI DX IEE XIS B IR T REDRD 572, TNEHD 72DI12 & b — IR KE S5
EUTHREINZDA WCS (World Coordinate System) T D BAIEIX FITS Standard
4.0 THMRHINT WD (EBRD MM R 2 1 I DR 2 S,

Z ZT World Coordinate (EFEEER) &%, ZRTDI/NT A —RZEHED 5 B & D> DY)
LRI ERAE, Bl ZIEAR R NIV RAE & YR b O 2 RITEERE L, %
RETHHEDZ 2L, HREEEE FITS 7 7 1 )Vthd NIRGTT — R B DE T —
AEZENIESED72HODF—T7 — N2 E50HEEN WCS TH 5,

2002 4 ~ 2005 4£1Z World Coordinate D &I ik % - 7= Paper (WCS Paper 1) .
RIERBEFED KB % > 7= Paper (WCS Paper 1), A2 FVERD Paper (WCS Paper
1) A ERIZ AU FWG T8 541, 2013 FFIZRiE &2 - 7= Paper (WCS Paper IV) 23
R L NIz, BEERERDEAZ > 72 Paper (WCS Paper V7)) $ K J 7 MEED £ DA
NI TWD, ZIZTIRIERG@HXTH S WCS Paper I, 11, 111, IV 5 5 B EE22 55 O
BR it T 5 (BErDEAZ K- 72 Paper V IE R T 7 DO DN D TGRS % SR
DI L), FXIZRD B, (HAENTE AFAHE (3.3.2 HiZHR))

e “Representations of world coordinates in FITS ”, (WCS Paper I)
Greisen, E.W. and Calabretta, M.R., Astron.&Astrophys., 395, 1061-1075, 2002
e “Representations of celestial coordinates in FITS 7, (WCS Paper 1I)
Calabretta, M.R. and Greisen, E.W., Astron.&Astrophys., 395, 1077-1122, 2002
e “Representations of spectral coordinates in FITS 7, (WCS Paper III)
Greisen, E.W., Calabretta, M.R., Valdes, F.G., and Allen, S.L., Astron.&Astrophys.,
446, 747-771, 2006
e “Representations of Time Coordinates in FITS . Time and Relative Dimension in
Space”, (WCS Paper IV), Rots, A.H. et al., Astron. & Astrophys., 574, A36, 2015
e “Representations of distortions in FITS world coordinate systems”, (Paper V ?)
M.R. Calabretta et al., Apr. 22, 2004
http://www.atnf.csiro.au/people/mcalabre/WCS/ LAN & U (Paper I, 1T, IIT D
T77A4VHHD)

6.1 AT vy REYIBREE

T—REHBT Y ZVEGERD LU TWB A, T — XS & Y EG & D& IZ Y 2
BLDIBDEIMNTF =R ED (FhIT—F =), LWL E2HBREND B, [F
I WD & RXCFEHEIZ K FITS 77 A VDDA Ty 2 237 )LD
BRI ERELTE 2, (ZOMRUE, LA (WCS Paper I) THREAINTWND), Z
NEavEa—7574 7 AT KNER, €7 LOFNE 5 DFUTHIET 5, &0
SNEFI & IFHRIR > TWVWD (IRR—Y DK 3ZH), FITS 77 1V TOYZ VL, @H.
YIF B OFREEE & A X, BRI & > TIEH OS2 S B o B iR H
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6. World Coordinate System

B, TDXSBMFEZE LR, BREEROHTLEZTPAETH S, BfEE, RXDaAIa
=T 4 TR I NI T A EEDO B E > TWRWD T, FITS 7 7 1 WERAE L]
ARV MZE ST, (COMMENT ¥ —7 — R&ffioT) 2D 7 7 A VDB ED K S BRI L
2o TWAR, ZHAMDY T NI 2T PRONRE LT RETH D,

NAXIS2 ¥
4 i 7 — 4 4
gl T Al T4
b p. DU S B S
AT bt
s » NAXIS1 :

0o 1.2 3 4 o1 234 0
' — ST O T LA T T
FITSOEFI L TiERNS A a— BT ZT 4T AD
B L —{E )T I L

X 3: FITS OEHE U TOE 72V EEY  av¥a—RT 5742 AD— sy
2V JFERE D JE

F—RZBFIDHDNEF . ERENA A=V DOHOEL OBEG (FIXIE, ROOY
TXND, —FBEBRONTRON) & E-HNOMETH S, EidiwXic&sd &, FITS
77 AMERE L. RYIOE 7 B LDEBEDETETH . F< ¥ 27 IUITEHEDO A T
N (BEREFED - @D & 512) WX, ZNHMER ESFAN (y- §ill) ~ i L5 iiirs
ZrEHBELTWS, ZOHMNIE. BITD CRVALn 72 D ¥ — 7 — K % {di 5 7= pEfdih o %
HAEABSHMZDEDTIER,

6.2 EAX FITS (Rts FITS ) TOXRER
WHID FITS (AR FITS ) Tk, T—XREHINDA VT v 7 A (i,4,k,...) »SYHET
b B BERME (24,2, Tk, .. .) NOEBDIZDIZUTOF =T — RREHIN TV D,

CRVALn S8 5T O EEREAE

CRPIXn BN TOA VT v I A

CDELTn  ZHE AT D JEFEAE D 5 43

CTYPEn JASHH DR (8 XXF)

CROTAn  [A]fxfH

(n X EIEEOF S, BALX, SIREMAED (] )

ZHUZ XD, CROTAR = 0.0 DIGE. HBIEEHE 2, 11 VT v 7 A n BORATHEI NS,

&, = CRVALn + CDELTn X (n — CRPIXn) (15)
INEHEVIZHHHMTH D, o & —MINRRBLSGIEEL LT WCS PMREI Nz,
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6.3. WCS OHFHAa >+ 7 (WCS Paper 1)

6.3 WCS OEKXIVtE 7 (WCS Paper 1)
6.3.1 WCS TOEFNBEHRFIR

WCS DL (WCS Paper ) Tlk, &7 vIVRERD o R (World Coordinate) <~
DEWULZ, BEORATY T (3 DDEM) 2EATEMIND Z LIZh5, ¥ IV ER

(pj)— HEIY 2 2V EERE (¢;)— IS EEE (v;,)— B, TH S, ZOAT v 7Ol
N & HHE R SIIXIRD X 51275,

[ 27 &)V JEfE]
I (stepl) < ¥ ZEH S % (CRPIXjs, PCi_js or CDi_js ¥ —7 — )
VAT 2 T AR, A, (KT a v T) AT — IV ORHIE

(Y 2 2 )b R
I (step2) <« WHLH NI ~NFFA —Y) > 7§ % (CDELTis ¥ —7 — N)
d

[ T 57 A
| (step3) < JEREZE#L (CTYPEis, CRVALis, PViims ¥ —7 — )
I ERTH 2 S ANDE & FE SRR A DZE

[T 5L EERSE (World Coordinate)]

o MHWDAT v 7 (stepl) l&. ¥ RIVEERED & HE Y 27 )V FEEEA DI H T B
5, ZDDITIZET RIVEEERZ PV p; 1T U TIFA 28T 5,

gi =) _mij(pj — ;) (16)
j=1

ZZ T, rj X CRPIXj THAONDZMNTOY I RIVEBETH . my; HEHT
I, g BHEEZ 2 VEETH L, TN, mTED j XY 2 2VliE, i id 5
2K, my 13 NxN DIEFITHTHY, N IZNAXISF—T—FTHEAOLND,
7272, ZOIE WCSAXES ¥ —T — NiZkoT &L~k 3 (6.3.3.2 1), &
HAER D g 1. AR & —30 2 SO Y 7 VBRI R 2 MLV TH
D, FIRTTOE 7 LIV TORBRNLODA 7Y N TH D,

o o T 2H/HDAT v 7 (step2) THD. ¢ XI5 I FREEEED »; (24 H#
THITE, BIZIRDE S BRATFr =V V7 %9572 TH S,

Ti = Sig; (17)
mij X si %% FITS ~y X—TEYHRTHIHTHMN S,
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6. World Coordinate System

e 3FEHDAT v 7 (step3d) (T AT SRR S T EREANDEHTH 5, HAKMKIZ
Ik, BRI D S PN DF AL & S & KERE OB TOMFBEIEOMED Sk E 24
B2 X 0 EEEROMHFEEI AT 5, ZOEHIE CTYPE: IZIKFT 5, Bl iiE
1 Tl%, z; I£ CRVAL TH X 6N BMAUTE T B EEEIZMZ 24 72 v b Lfif
MEND, TNLUSNDEGEIZIE, CTYPE: IX x;, CRVAL: 2AHD/N5 X — X DEEE
RN > TREFRT DI &2 5, MIZZ2\ CTYPE: I3FE LIRS N5, FERR
JEHERE L CTYPEG (2 '4-3" B R TRdid I b, ZHUIHI K P VOPT-F2w> D L 5 4
DT, W&HD 4 XFDVEEOHEEHZR L, 5 FHDOXFIE -2 T, RO D 3 XEN
SR s & SRz 2 W B 7L T R L% $8ET 5, BIEOFREIEA 4 3T
FATI 272 WGAE = TRV, TV T ) ZAH 3 FITHE 27 WG &322 & 4l
5, BIZIE 'RA-—-UV > D& DT, 72720, TINVITVXLDI—RNIEILFEIZT S

LRSS, (BN TILTY XLO3— RgZIZo0nTidER)

6.3.2 ZE#175

EEHDOAT Y T2 DEBITHNTIE PCij & CDij D2DDF—T—RDEH 500fb
N5, Tk WCS O paper & £ & 5#F2 T, CDELT: & ¥ —7— FPCTHRIN5B PC
A TR T ARIZH LT, HST & IRAF TlEF¥F—"7— K CD TEI N5 CD 174 BEIZ

b TWi=Z ehs, MAZMELT A LIZRS27ZDTH 5,

PCij XTIk, ZBHAITHIDEZE my; 1d~y X —D PCij (FEU/NME) TRI N, s &
CDELTi THIND, i ¥ j & 1 75 E D (BlAIX PC11 &7 CDELTL), T 74/ +D
PCij Dl i =7 126 LT 1.0 2N BASNE 0.0 TH B, PCij {THNFIERITTHITHATHI %

Ril=72 i niE7 59, CDELT: 1% 0 TH > TlER S22\,

a PC1.1 PC12 PC13 ... pL—11
e PC2.1 PC2.2 PC2.3 ... Py — 1o

gs | | Pc3.1 pc32 Pc33 ... ps — 73

RS ERE D o, 1ZETHRD & B D x; = s;q; = CDELTiq; CalBE I N5,
—7%. CDij JEATIE. X (16) & (17) IF—#iZ7= > T,

n

wi =Y (simij)(p; — 15)

=1

(18)

Y70 B simg S CDiLj (FEUNE) THEND, i % 5 13 15E D (BRI Cp11),

CDij ATFNFIERATHI CHATH 2 K 7o 70 1T 70 5 720,

78



6.3. WCS OHFHAa >+ 7 (WCS Paper 1)

T CD1.1 CD1.2 CD1.3 ... pL— T
T CD2.1 CD2.2 CD2.3 ... Py — 19

3 | ~ | cD3.1 CD3.2 CD3.3 ... ps — 73

HWY 7 MY 7 D7-HIZ, CDELT: X° CROTAG (% CDij &7 5 Z & FFI NS A,
FLWY 7RO o7 TIRINS IZEHINERETH S, CDij & PCij DT 74N D
RAEENTRLRD, LU 1KMLAED CDij F—7—RNL a— KEFEETL, FELRY
CDij 1% 0 & AREIND, —Fi. CDij DMFELZRWEHIE, PCij ¥—7— Kb a—K»
FAELRLSTH, PCij WADMREI NS (T Wells 512X 5 FITS OGRS (4.1 i
@ FITS Paper I) O CDELTi Offle —33 %), PCij & CDij DiR{EIFE LTINS, T
D78, Chij IEA & PCij IWARDEHITHMIZ X —7 — NOESZH X TiTbN, CDij Ik
PCi_j & I[AMfET CDELT: (& 1 & R X, #DHEIX PCiij & CDELT: %5 CDij MEHE
INs,

6.3.3 ZOMOERTZF—T7—K

6.3.3.1 FERETFILITY ZLICHEINRFGA—FDF—7— R G TV T XL %A

IIGENIINT A= RDRRBBINZ R BIG50H D, ZODITIZRDF—T—REHES,
PVim (TFEI/INER)

::fzi¢ﬁﬁﬁfﬁ mINTA=RDFETHS, HH 02D, LTIV ITY X

LOBGHIIXFRIDINT A =R IPBRBEIIZR 5565 H 5 (Table X DBBOG ALY,

\_O)t&)o)ﬂ\: 7—FR&LTiX

PSi_m (3LF4)
S, TI2T ¢ IZPHEHFREEE, m ZRNTA—-XFFTTH 5,

6.3.3.2 MREZEORTICEATZF—7— K HAREEOEEKITIE 7 LIV RO B3R
a&’&ﬁﬁ?‘éi% s, HlziEary 720y NOaNBHT — X IEHE 26T, AV Y

(F%t&k»ﬁ@ﬁmk%#m DEHTANS (435) €7 2 VEE e 725, 20
LE. DEGAORBUIEM T 1 90627 2OV EBENL 1 06 FER (AR, HE, X
THEE) T IN D, —A, AV Y NEIRETEDHAAIZEH AL JREERH LD T, A
VY NORI HFICIR-72 87 2OV EREIE 2 DDZEM (M) MR, A IR - TR,
WA IND, ZOREIXYIO FITS TR U726, BIH NAXISj = 1 & AIPS ¥
Tffioi 7z CROTA IZ X > TRELI N/, HIZIX EFEom Y 7 A v hOHITIE NAXIS=
3. NAXIS3 = 1. CTYPE1 % 4;#{#ili, CTYPE2 % /R"#%. CTYPE3 2L EX B I LN TE
% (CROTA; |35 TIE PCij CEESHMZ LI ENTES), UL, 25 UL7=HMBL %
50 FHlik, BIZIX 2IRITTDA A=V %RFRKRT DY 7 M7 H NAXIS= 3 % itA TK
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6. World Coordinate System

RCERMoDTAMERD D, FZC. 25 UMREEORITGIZET AMEIC, #E
BUZFEDT IR T A7=DIZIROF—"T — R %2 FH#T 5,

WCSAXES (B4))

ZHUIF~Ny X —12dh b WCS BIfRDF—7 — N (CRPIXj, PCij Xi% CDi_j, CDELTi, CTYPEj,
CRVALi XU CUNIT; 72 ¥) D5 bbb A VT Vv I ADKERLDDMEERET 5, 77 4
VN OfEIZERDH KER NAXIS TH D, FITS Ny X—IZHTL 520D F—7— D
KIETH 5,

6.3.3.3 BAIICEATZ2F¥—7— R JFUH FITS TIEAEIO#ALIE CTYPE: ¥—7— R T
MTIEMTELLEEZEZONTWEN, — B ZNIXELL RV, ZZTHLWVF—
7—RK&LT,

CUNIT: (3X°F41)
ZE AL, Z#T CRVALi, CDELT; DN ZRETE S L 51T U7z, (IAU THREINLH
RZDWTIE, 8 ES),

6.3.3.4 F—T—KNEDTZ7AIN JFIA FITS TIIEERROF—7 — Rizd UEE
TRROETHIi> THEETDIXTHE, ELTHEEX—T— RN LTOT 7 4V MEZ R
DTV 57=DT, ZITHTELZF—T—RNIZOWTIEKT 74V MEZRDTEL,

WCSAXES NAXIS MidFmbRE W ¢ X j

CRVAL: 0.0

CRPIXj 0.0

CDELTi 1.0

CTYPE: ' (MEDRHZED 5N T W)
CUNIT: '’ (D oHNTWARW)

PCi_j 1.0 (i =j DL E)

PCi_j 00 (i #£j D& E)

CDi_j 0.0

ZNSDT 7 4V MHlZ WCS Paper THS7ZE DD T FITS 7 7 A NV EEL & EI3H
WZ5E27 WOS 2EL KD UTT 74N MTHHARETIERWIZI 2 2EFERLTEL,

6.3.3.5 BADKEEL H DB 2 DL LD RO % R > TW5 & 5 2355 (i

ZAXIISCHHOD A - P - R D & 512) 12, BTN U TRK 26 £ TOEMDERA
TE5L51T, ATV arvyF—U—FRFHINTVS,
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6.3. WCS OHFHAa >+ 7 (WCS Paper 1)

WCSAXESa WCS (2B % Edid Dl D (FEE)

CRVALia S EHIZ DWW T OB TOWHLAE (FFEI/INK)

CRPIXja YO R IVERED BRI DO WTRIRR L 7R 5 ¥ 7 IV E (FEINY)
PCi_ja KRS T 5 (TR IN)

CDELTia  MEEEHD IS (FFE)/INK)

CDi_ja AT =)V LS M E WA S (8N

CTYPEia  JEREAEID XA 7 (8 XXF)

CUNITia  CRVALia & CDELTia O HAL (SCF41)

PVi_ma JERED X T A — & m (ZE)/INY)

PSi_ma JERED 78T A — & m (LS

i JIEEL 7L, FEEREEOHDORSTH Y, alFA~ZDTIVT 7Ry hD 1X
FOHEON—YarviERT, ZORMICE T, HIOFES X 1-99 IZHIR X, /8T A —
2 om il 0-99 IZHIR TN 5, #OEFE (RFIDFR) 1T a ZZEEICLZHDIZRDS, HlX
WA DTl DFLR A CRVALL, CRVAL2 7% 5 2 D H % CRVAL1A, CRVAL24A, 3 2 HI% CRVAL1B,
CRVAL2B D K 52725, N6 DHONRFERIEA T arThh, Eild2b 256
RoTaikTE%, £50¢ 247 arvF—U7—RKe LT,

WCSNAMEq (X751

EEHT D, TNIE WCS DFLR DRk N —Y 3 Y OA4RTZFES 2 DIZffibh b,
(1¥:: CTYPEia CIXRAD & 5 Il g % £ 4 XF RS EERT 4 X FTHET 2
LT TVAEH, KD 22DHDIZDWTIE Wells et al. (1981) BAKIAL b T &
ZDTHEBMS e LTW5S),

CTYPEia = ’COMPLEX’ & ’STOKES’

6.3.3.6 EEZEDAHEEMICEATEZF—7—K Y27 VOMBEMHEIZIET VY ELAT T —X
VATFRTAVIZT—NEENEINHDE, ZOEZORD2ODA T aryF—7—
Rz E&HT 5,

CRDERia FEFED T > X LT T — (FZEN/INK)
CSYERia MERED Y AT X T 1y 7 T 7 — (FEI/INK)
¥H 5% CUNITia DHALTT 7 4 )L MEIX 0 TH 5,
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6. World Coordinate System

6.4 XIKEERR (Celestial Coordinates) DZ#: (WCS Paper II)

HIEi T WCS OHEARM AT V¥ 7 & BEOEHTFNEZ DWW TR L 7223, EER D2
\ZH 72> Tl step3 T D DVRIKERED G & & P HEEO B GV EEI NG, TD72D
(2 WCS Paper II & WCS Paper 1T 2373 X 4v, Jeic REREEREIZEAS 2 WCS Paper
I AERIZFRD 50, DR % £F o THED S 9 FEEREIZ DWW T D WCS Paper 111 3
ERIZRED SNz, TZTIEET WCS Paper 1T 123D W T KERE~Z FITS O 75— &
ETED LS IZHBT 5T DONTHEET 5,

i stepl, step2 Ty ¥ 27 X IVEEEEA & thfEI RIS £ TOLHE (p; 2% (2,y))
Z U728, Z ORISR EERE D & KERFEREAN D (RiHiD step3) % 2 DOV T AT v 7
ZREIT S, ZD200% T ATy FIEFmE D S ERE AN DOZEM L BRE AR L THE D,
(2, ) 220, (5, 0) L0 () e NS L ET B Z LIRS (ZORTHTL B
FIZOWTIE FRAO#OFHIAZ ZR),

(RTED step3 D5 DFEAMIX ]

[ T T 55 AT
(S RC T PERE (2, y))
| < JEAEZSH (CTYPEda, PVioma ¥—"7— )
I SFEE D S BRI A~ D 5
(JAAT (native) BRTAIEAE (¢, 0))
| < IKm[Al#E (CRVALia, LONPOLEa, LATPOLEa ¥ — 7 — )
} 320D Euler % & L THlix
(REREERE (a, 6))
[ 5 EERE (World Coordinate)]

INSDOY TATY TTIHIRD & 5 5B EITS,

o SIRSOFTH ERE D © DR (native) BRI EFEEANDZEHL, (stepl T) ¥ IV BRI
U TR PR AR EDMIEZ U7 H 5 VR 5. CTYPEia & PVima ¥ —7 —
R Zffi> TR (native ) BRI BRI EHT 5,

o J5) T BRTH FERE > & SEER D REREEAE A D28, REREEEEANDZHUZ X CRVALia DAl
|Z LONPOLEa ¥ —7 — RABEIZR D, HEIZL > TIEST 51T LATPOLEe H HE
LINBLAEEHHS, LONPOLEe & IXKIR EOWDJFAT (native) FERE L TORE
(longitude) DIETH 5 (MABTNZIRE X T\ 72 LONGPOLE & [H UEIRZAF —7 —
REPHE TR 2D THER),

2 ODY T ATy T TOEBIPPEMETH D, HiBLERL T 570D &S REF
TR T 5, TTEEOBM»SB/ONZT =K% FITS 774 MWZEL K> BGE%
e LT, REREBEE (BRI, o,0) 5 ¥ 7 vIVERE (i, ) ~DEBTFIEEZMHT 5, K
IZZDWIZ, WCS Zffio7z FITS 77 A VDT — KDY 7 L)V (i,5) 2 & RERKERE
(a,8) ZKDB 7DD FITS /85 A —RIZDOWTHRRB,
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6.4. RKIKMEFE (Celestial Coordinates) MZ: it (WCS Paper II)

6.4.1 XRIKEER (o,0) DONPLTEER (2,y) ~NDOEH

9. HELREBEBIUZHE, KERFERE (o, 0) DED L S ITE T RIVERE (4, 5) 1245
NI ZEIEEZESTHEZADLEIRD LS ITR B,

1) RERPEEE (o, ) 5 JRFATEKIAFELS (native coordinate) (¢, 6) ~ D2
2) JRIFTERTE REARE A & S5 T B A DM (315) (¢,0) = (Rg,¢)  or —IZ  (z,y)
3) (z,y) P SMERPEADEWE 2 ANTYE T VIVERE (4,7) ~

(3) IZD2\W T, FIffid PCATSI (F721% CD 1741) IZ K BHIEIC R DD T Z TIHER
L 1) & 2)ic20nTFELLRRS),
6.4.1.1 (a,0) = (¢,0)

KERFERE S R (native) BRTTFEADE#E 175, ThzeLTHL L, BOTH
DR DHERL P T 8D,

RERE 2> 5 TS 2 PEAOHFE AT > LD LT 5, REKME & 0 DB D RERJE
% (ap,op) L L. RERETIOMEME T 2H - BRAR#ET 2, RKREDOH D
(0, 0) DL CIERERT (6,6) (¢ B, 0 IHRIE) 1725 LT 5 2. IR Y L2,

sinf = sindsindp + cosd cosdp cos(a — ap)
cosfsin(¢p — pp) = —cosdsin(a—ap) (19)
cosfcos(¢p — pp) = sindcosdp — cosdsindp cos(a — ap)
ZZTop . TOEERTOMED, HLUWERERIZBIT2RETH S,

6.4.1.2 (¢,0) = (Rg,$) or —%iz (z,9)

DUZERIT & 2 FFT (native) BRI PEERA> & - LD FEFEANDZ#ET S,

ST EAZBRI & DR % b & § B BIERE (Ry, Ag) 23ET B, Ay 1EH% #2412
EBHTLIZED 9g=A, LTDHIENTELDT, 0 & Ry DEfRE L THFZIIRTE
52 EITiR5,

JRFRERETEERRD (2, y) FEERIZ NS DAL ERRZ 2 D DB 727 — A (SF AR TH
556 LREH (DFEERE) THET H5G) ITOVWTERRLULEDHIRRA—-Y DK 4T
b5,

Z 2 TIECEHIAN DR (Zenithal projection) D —fEH L TE D 5 HDREH D D
4 DT DNWTIRR B,
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6. World Coordinate System

y do=180° yA
=Q°

X X =60

- — -
®=90° 0=90 =270° $=180° | o=

0
d=0°
4 BIGEEME U7 JRAT (native) BRETIEREL (£, (do,00) = (0,90°)) &. B % #

& & IR D5 e U BRI (. (b0, 00) = (0,0))

(—#&% (AZP)) 5H2 02 I3 BRI & B2 1 O $2 1 & BRIE D Hul % 58 5 1E AR BT
HY., TOIRHEFOL»SDHREE & TD L, Ry & 0 DEAFRIX

~ 180° (4 1) cos b
7w p+sind

Y753, BHRLOME (1 Of) 120 OB AR E D (ROE),

Ry

(20)

gnomon
R¢ stereographi
orthographic
co 0
~—
sin® Ul

5: zenithal D Ry, 0, u DERK (&), & 3 DORHRT — X (£)

PANT, REWNR 4 DD LEERT,
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6.4. RKIKMEFE (Celestial Coordinates) MZ: it (WCS Paper II)

(AZP (1 =0): TAN:gnomonic) p = 0: ERAIDOHLPEEZDOHLNIR>TWEHEE
T, AHDEDIGEINE Z DT —RIZH 725 (BARTDOFRZE Tid TAN 225D distortion
AR U 7227 > T2, B8R D distortion 1& WCS Paper V T & 5
RS Nz),

(STG:stereographic) p = 1: BRI D1 A & K D sl AL D NI IR > TW D
Kl 72 56

(AZP (= c0): orthographic C SIN:slant orthographic) u = co: &R /55
SDORETH D, BRTWFHI LDy EV TBIEZ O — A28 5 (BT Z O
=A% SIN EIEEN T W /2H5, SIN IE Greisen A% AIPS Memo (1983) T NCP &
FA 2RGSO FEEI B IR A 5 & S IR 1vrz),

(ARC: zenithal equidistance]l ¥ 2 Iy NEEEDEA. Ry & 0 DEARPRFE T,
Ry = (90° — 0) L5 >TW 3,

(Ro, §) 7 (z,y) ~DEBIFIXKIZ X 5,

r = Rysing (21)
y = —Rgcoso (22)

(iﬁﬂbﬂi ¢ = arg(—y,a:),Rg =V z? +y2 >°
TZETITHTERERE (RIS FITS ¥—7—RN28DT)RITEFLDTHL,

I RS BEd % FITS ¥—7—R
i HEREED A T v 7 A

j YO VEBREDOA YTy 7 A

a BRI — N (AN A - 2)

p; R

T SIEY 7 b R CRPIXja

Mij RRIZZE #4751 CDi_ja or PCi_ja

s; JERE 2, — ) CDELTia

T ] SRR (—RIE)

(z,y) 5t Y- TH R

(6,0) JEHT (native) #EE, FHE

(,9) RERRREE, FE

(¢0,00) R DT (native) FE, FE PVi_la, PVi_2a

(o,00)  BERDRIRIRE, K CRVALia

(6p,0p) KEIRDOWD AT (native) #RE, F&E LONPOLEa(=PVi_3a), LATPOLEa(=PVi_4a)
(ap,0p) JAFT (native) MiD RBRFELE, F&E (6, = 6,)

arg() IEMEZR R % 3K 3 tangent D BIEL

PAEZ 3 F 2, B R D & RERPEIE 2 RD 578D FITS /3T A —X & Z Dffif
HERRIETHRARS,
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6. World Coordinate System

6.4.2 SHTEEEZ (v,y) DORRERE (o,5) ~DEHR

BAEW A R T A 72D EE FITS N9 XA —XIFIRO@EY TH 5, TS IEETH
DEED WCS THHLEME N=h. F-IXEWG FITS S EHRIEEINTWAS,

=Nl LONPOLEa KEREEFED ML D & Pt BRI BEAE T DRE ¢ p
BENII LATPOLEa  RERJERE DM D 5 Fr BR 1 FEAE © DIEFE 0p
BN PVi_ma JR A ER T FEAR Al D /X T A — &

EFRILAR  CTYPEia  JRPRERMIEFESEH D X 1 7

EFALIE  CRVALia  JRIFERTH BEARASHH1Z DWW T DS I O Y RLAE

INSHNITRA—ZBLIVIHEDNT A =R ZHNT, Hidd 2200 7257w FIZL
72D o T, YR TH FERE & SERR D KERPERSIZ AT 5,

6.4.2.1 (z,y) — (,0)

H U MR AR IE 72 & . B OPEEILHIZ CRVALia 12X > THERAONESREAN S DA
Ty MEMABEITTEN, £ TRWEAIZ, A 7%y b&E CRVALia LD
INT A — R % ffio THEDMEREEZ D 5B OVTAERVBREL RS,

Z 2T, %X?%@ﬁﬁﬁ®N7(£ﬁi®ﬁ§tﬁﬁ)kﬁ&@vx%A(ﬁﬁt
BREEHIETERIAIND D) LOEWMOBIINZDOWTIRD 21285, ZDGEITITHR
ﬁﬁ@f@ﬁ7k/bm@nn%%i®@ﬁ&%&%@ot%%umW@wﬁfﬁQﬁ)
AT BE R AT DI LT b, BREREFED XA T CTYPEia ¥—7—FD 6 1*H 8
MiH CTHRE & v, EEED R T Ol 5 OBl U TR U TR IIER 5720,

I3 ﬁﬁ’$ﬁ@ﬁ?§%@&“ 15 Td 5 zenithal (F7z1% azimuthal) #5205
BIZIENRTA =R B35 ET B7-DIZH LT —"7— K PViima & X1 7L LT AZP
RS, FHZ p=0 OHEEIEEE XA 71X TAN, p= oo ODBEDILRI NIRRT
IZ SIN & 725 (TAN 2D\ TIEB O BAHFISIR),

Ino DERAZMS &

(x,y) - (R07¢) - ((]5, 9)

D& ST, JFAT (native) BRETEFEDFHRTE 5 (FIHOK 5 Z),

B2 5 LTHESNZIREEED R T (¢,0) % BRI CHfE X 8T REREEIZ 25 g
X kv, REREERED & 1 71k CTYPEia ¥—7 — NOIRHID 4 HiTRDbOI N, AIPS D
EHID & FRIEERER TlE PRA--2 & PDEC-’ (F/#% - 7/ifé) 2\, Z Ot KEREERE T I
'xLON’ & *xLAT’ %5, il Z TR BERRTIE x=G & LT *GLON’ & >GLAT’ (#RF% -
W) &9 5, (T BRI x=E. FUOEEREE x=H, BEHITEERIE x=5 MR E > T
WBEN, MEXHREZRTHEITIE 'yzLN? & ﬁﬂ”%@5ﬁ£%ﬁém5 CRVALia
F—U— N JJT (native) BRI EEE T DS M (LD zenithal ¥ DOGE IZIMEL
mbhB (6,0) = (0,90°) DY) ORKERMERETOREMEfE % KT, BRi ETOMELEERITE
T72OD 3 FHDOMENT A —X ¢pld, H¥—7— KN LONPOLEq Titih L. 7 74V b
TIZ0°F 721X 180° TH D, TnonoX (19) IT& W BEREBPRB/OND,
INBIZ&2ZLFM FITS TEHREI N TV CROTAT ¥ — 7 — RIZBETHRLRDH,
HWF—T—RE2HioT7 7 VEHLVWF—T - R TRELARBT I LD TE S,

86



6.4. RKIKMEFE (Celestial Coordinates) MZ: it (WCS Paper II)

6.4.2.2 EEDEHNT L —LA TRE R 7R ¥ DG equinox R HEEARFERE Y AT L% G-
ZIWEHBRIREBNTERWD, ZOILEARMEEY AT LAEZRITHLVWF—T—RE
L T RADESYSq B AMERINTH D, IRD XS5 iz o,

RADESYSa E TR

’>ICRS’ SEYANLIE, International Celestial Reference System
’FKS5’ SEYALE, HT LW (TAU 1984 BAE) AT A

’FK4’ SEYARIE, B (Bessel-Newcomb) & A7 A
"FK4-NO-E’ SEYIALE, HWY AT L, 72720 e-terms 72 L

> GAPPT” Geocentric APParenT place, IAU 1984 BAMED > A5 L

(BAR#H24E AT\ 72 RADECSYS & [A URRZ23F — 7 — FEDE TIES 2 L ITHER)
EQUINOXa ¥—7— N (F#EI/NK) B85 Z L AT E % (EPOCH T4 Il 72\), EQUINOXa
¥ —7— NPFET 5 EICIERADESYSa ¥ — 7 — REMESIRETH DA, £ L. RADESYSa

PHEDBRVERIITERD LS ITHIRE NS,

[RADESYSa WMFEAES 5555 [RADESYSa DFAEET
RADESYSa fl | equinox | EQUINOXa,EPOCH [EQUINOX WMFAET 5 5587)

T D3R W RF D 43 f EQUINOX Dffi | RADESYSa & L T
"FK4’ or Besselian | 1950.0 MEINSE
'FK4-NO-E’ < 1984.0 'FK4’
'FK5° Julian 2000.0 1984.0 > 'FK5’

RADESYSa ¥ EQUINOX B Z2\WEG&IX ICRS’ BNF 74V b &7 5,

IEREZR B LIS B 722 & 5 G ATk, IO 24— 3 5 72 12 Ml THR L
$ U MID-0BS F—"7 — N (J%E)/NSUE T DATE-0BS (2%} 9 % Modified Julian Date (JD
- 2400000.5) 2K 9) 25> Z e HEEI N TV 5,

6.4.3 WCS Ttk S 7= REKEEZED IR D B2 K F)

WDR=IDFE12D &S~y XD T 7 AV Z&2HNZ BRI 72386 2 R T,
CTNIRBEHEDONFEA AT DT 74V THD, 5127 x512 7 ¥)L x 196 7L
— Y (HEAD 1) oD bbb,

CRPIXj ¥ — 7 — R 6 SHRIE Y 7 RIVERD (256, 257, 1, 1) TH D, PCija ¥ —
7 — KWW (=F 7 4V S OHATH]) Z 20 S5 EERRHA D IZhnZ &b n b,
INoDIZ e o R EEIZIRO LS IZLTRkD o5,

z —0.003 0 0 0\ [ p—256
0 0003 0 0 — 257
V1= b2 . (23)
2 0 0 71283 0 ps—1
s 0 0 0 1 pa—1

YRIZ PVELOCITY’ & ’STOKES’ (IAREHH7 D CHBIZHA TS, MO LDk 5,

Velocity = 500000.0 + 7128.3(p3 — 1) ms™*, (24)
Stokes = 1(Ipolarization) (25)

8013 6.3.3.5 IZHBHEEDNN—T 3 v,
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6. World Coordinate System

7% 13: Example FITS header with coordinates

1234567890123456789012345678901234567890123456789012345678901234567890

NAXIS =
NAXIS1 =
NAXIS2 =
NAXIS3 =
NAXIS4 =
CRPIX1 =
CDELT1 =
CTYPE1L =
CRVAL1 =
CUNIT1 =
CRPIX2 =
CDELT2 =
CTYPE2 =
CRVAL2 =
CUNIT2 =
CRPIX3 =
CDELT3 =
CTYPE3 =
CRVAL3 =
CUNIT3 =
CRPIX4 =
CDELT4 =
CTYPE4 =
CRVAL4 =
CUNIT4 =
LONPOLE
RADESYS

————————— e s e et
4 / 4-dimensional cube
512 / x axis (fastest)
512 / y axis (2nd fastest)
196 / z axis (planes)
1 / dummy to give a coordinate
256 / Pixel coordinate of reference point
-0.003 / 10.8 arcsec per pixel
’RA---TAN’ / Gnomonic projection
45.83 / RA at reference point
’deg ’ / Angles are degrees always
257 / Pixel coordinate of reference point
0.003 / 10.8 arcsec per pixel
’DEC--TAN’ / Gnomonic projection
63.57 / Dec at reference point
’deg ? / Angles are degrees always
1 / Pixel coordinate of reference point
7128.3 / Velocity increment
’VELOCITY’ / Each plane at a velocity
500000.0 / Velocity in m/s
‘m/s ’ / meters per second
1 / Pixel coordinate of reference point
1 / Required here.
’STOKES ° / Polarization
1 / Unpolarized
? ? / Conventional unitless = I pol
180 / Native longitude of celestial pole
’FK5 ’ / Mean IAU 1984 equatorial coordinates
/

EQUINOX

CTYPE1
THY,

2000.0

Equator and equinox of J2000.0

& CTYPE2 (2 KX, HEFED#F LN TAN (gnomonic) 72D T, zenithal 5%

= arg(—y,x) = arg (ps — 257, p1 — 256) + 180°

= tan~!

180° 1

1 19098°.593
= tan

2

v/ (p1 — 256)2 + (p2 — 257)?

(26)

(27)

T native BEIEDORE, HEMNFHETE 5 19, CTYPEia 7 RA & DEC THE>TWADT
TRIEMEFETH D, RADESYSa, EQUINOXa (2L D, IAU 1984 Y AT L TH B Z & hibh b,

$7-. BN

ZT AN N

ED ap=45°.83, 6p = 63°.57 TH 3,

1919098°.5932 = 180° /7/0.003
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6.4. RKIKMEFE (Celestial Coordinates) MZ: it (WCS Paper II)

FRE RO AR IE native FEFEDREE 180° TH D Z £ 5 LONPOLEa S5 DT, ik
- REE (19) A2,

sin 0 = sin #sin(63°.57) — cos 0 cos ¢ cos(63°.57)
cos d sin(a — 45°.83) = cos f sin ¢ (28)
cos 0 cos(av — 45°.83) = sin 6 cos(63°.57) + cos 6 cos ¢ sin(63°.57)

LD, FERAA—=VD 3 DDORMO R,

INT A=K Hf] SE O NE D[ NW D[
(p1,p2)  pixels (1, 2) (1,512) (511, 512)
(p3, pa) pixels (1, 1) (1, 1) (196, 1)

x deg 0°.765000 0°.765000 —0°.765000

Yy deg —0°.765000 0°.765000 0°.765000

10) 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

L85,

Z 2 TIiE WCS TE» Nz FITS ~v X ORMOEN % LT 7273 JFERSITIZFZER OB
T—RX% WCS Zfio7z FITS 7 7 1 WZESFH LI PMZOWTHHIRETTH D (FIZIX
COBE/DIRBE ® 0B Y 72Uy k OF—XD WCS ~v XOMHEER L), HkOH 5
HixsEI Nz,

6.4.4 HEALPix &0 EM

WCS Paper II Tl spherical projection D L\ X 1 TDEIDAHEMEIZE R I T
WA, ZDEMDHIE LT, HEALPix 2M2&E S 41, 2006 4F 4 H 27 HIZ IAU-FWG D
BETHER I Nz, Ml Calabretta, M. R. D% 1 b

http://www.atnf.csiro.au/people/mcalabre/WCS/
ik, KOMIXEZHOZ &,

e “Mapping on the HEALPix grid”
Calabretta, M. R. and Roukema, B. F., Mon.Not.R.Astron.Soc.,
381, 865-872, 2007
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6. World Coordinate System

6.4.5 RIKEZFETORIIEDEWHTI—FK

% 14: CTYPEia DY 3 X FA— FOEEH EERINDE T A —X

FITS RS ATR Tl TSRS 28T A — &
code 60} D& PViOa PVila PVi2a PVi3a PVima
AZP 90 Zenithal perspective 7 0%

SZP 90 Slant zenithal perspective 7 O 0.
TAN 90 Gnomonic

STG 90 Stereographic

SIN 90 Slant Orthographic 13 n
ARC 90 Zenithal equidistant

ZPN 90 Zenithal polynomial Py P P Ps -Poyg
ZEA 90 Zenithal equal-area

ATR 90 Airy Oy

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

CcoP 6, Conic perspective 0, n
COE 0, Conic equal-area 0, n
CcoD 0, Conic equidistant 0, n
Ccoo 0, Conic orthomorphic 0, n
BON 0 Bonne’s equal area 01

PCO 0  Polyconic

TSC 0 Tangential Spherical Cube

CSC 0  COBE Quadrilateralized Spherical Cube

QSC 0  Quadrilateralized Spherical Cube

HPX 0 HEALPix grid

oo IXTRT O TH B,
T1: RRPEH i \IZTBES 5835 A — X PVi_Oa, PVi_la, PVi_ 20 &1 —YDREET 5 (¢, 00) %
b, PVi_3a, PVi_4a |¥% 41F 4 LONPOLEa, LATPOLEa DA%k 5,
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6.5. 3 JCPERE (Spectral Coordinates) DZ#t (WCS Paper I11)

6.5 YEEERR (Spectral Coordinates) DZ#: (WCS Paper III)

Z 2 TR 72 8 D TH B35ED WCS DN DOWTHENT 5, Bl
Tl EIZ M PR A D JBERR T 2> 5 58 &I L TW A G E 2 E X 5,

6.5.1 ZDHEZOEFHER

SFEREEEE LTk 3 o0YEE, K (v) - BE () - AT 0EE (v) (K
TS —HE) BNEZSND, ZOBEDRMIFOBE (Ky 75 —BE) RUFART ML
MROFFIEFABPEZ 1y LT rv=10,/2 TH DB, Ny 7T —HEYIMIRKFET &L

c+v
bz HE|] LLTIHROEDLEH L, ThbE,
MBI HE (“radio” velocity: B KX FTHDLNDS) V =c(vg —v)/vy
FAIGE] HE (“optical” velocity: JEFRFTHDOND)  Z =c(A— o)/ o

(}%/ﬁé&f?ﬁb LT Z= C(I/O — V)/I/() TH J:\/‘)

Thbd, Z ZWIOGCRIZUTZ 2 = Z/c 130D 5551 (redshift) TH 2D, @HEH/N
SWEAIE Z -V =v?/c ODBRVH 5,

B % KERPEREALE T DML, KR - R - HED VTN DO W TERIEEE D 12
BoTWbEDET5, BB LOTHENETO HEE] X, ThENEREE - IRREIC
EHELHIT 5, EIREE EEOIZZDONBIZ OWTERIETH 25E80H 0 1E5, WHE
T ECEHEERLDD [2HEH) OFEETERAONEZ NS, FEHIET R IVF—
BT (= hv, BA12eV?) RWE (A4 F—, = 1/\, > /cm’) TRT I 1 H 5,

Paper 1, IT Tfilit17z & 512 CTYPEEka?® DEHID 4 XFIX RO 2 HEE L, 5 XFH
X = THH, RO 3 XFIEr R S R ERIC AT 572007 N 3) X L%
FBET 5, BIZIXAIHCHEEE 2 BTy > 7)) v 2 U354 13 CTYPE3Z= *VOPT-F2W’
BmELINS (6.5.2.3 BZM), k BN DOELEIXRAOD 4 XFIFLALTFDED TH 5,

o5 BRI D FEHEDQHAL

oul

CTYPEka B 4 X'F #H([

Da—RK N

FREQ RS v v Hz
ENER ITRILF— E v J
WAVN B K v m~1
VRAD BRI H |4 v ms—!
WAVE (HZEF D) R A A m
VOPT AL R Z A ms~!
ZOPT il 2 A —
AWAV (ERFD)EE A A m
VELO BT DS E v v ms!
BETA N—=ZRKF (v/c) B v -

paper I, II TIRHIOFBZSDHZTE UT ¢ 2HHALEL, AT MVENIH LTI &k 265221235,
F72, al¥6.3351HBEICHEEDON-Y a3 v ERT,
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6. World Coordinate System

Hifiih 27— V7T 5001 TAU BHEREE S (Wbwd M (AH), G (¥H) 7%
roze),

CTYPEka DIfED 3 X FIZDWTIE, LT NIV XL DGE, IO 1 XFIET —
ZAPEEY T T INTYHRT A =R ER L, mED 1 XFIXRERRBFINEY)
BT XA—=R%EHRT (HIZIF°L0G FED, ZON—VUANDIERE 7 LT XLDa— R
LHD), TNITDWTIE 6.5.2.3 2, LTIV T XLDEEIE, CTYPEkKe DImED 4
XEFZEETRIINUER ST, ZHid WCS Paper III O K5 7 FBEEDZER & 135E > T W
L5DOTHERETSI L,

6.5.2 DHEZDEE

HBRIZ B I - EZ R T IR LT, ARY MVE E O R EEE L2 w = x,
EHRU., BB Y S £ 3, CRVALke ¥ — 7 — R TRINLZBRETOMEIX
S, £FRT, HAIKZ WL DD —AIZDWTEZ D,

6.5.2.1 REZ
PR IX CTYPEkG @ 1-4 XEDHIR—IYDED I — KD ENHDT 5-8 XEMEHD
BEThD, ZOEESIEARY NVEH E O R EEE L

S=5+w (29)

LEMRTE 5, —MRIITIZ, FRVEEEE TS, Z2RATO 1ELE LTI Z 0GR
7z d EOIHEINERETH D,

6.5.2.2  NTEIRT EEAS

T—=RDY VTV IIPHBDZ N UIELIED B, HIZIEARY FIVIKIEEERE
DPRENZIEIMNT B LD TV v T7InNbs I ehidbbd, T LR REE L
T4 Y64 B Tlk, FREQ-LOG, WAVE-LOG, AWAV-LOG @ 3 D (A E 72 IZHERICDWVT
W72 o TV B GE) UMb WA, MOREEER 1 7L L0 OflAaGHhEEEEIE
InTFEVZRWL, MoMAEDLYE, FIZITEEZNHEEVIZT LRI LIERFT
ERBEIRNL, BERPED, HE2WVIEEFERIZFE DS WE WS I THh S, REERIE T
V) XTI A O G I,

S = G,/ (30)

THMA XN 5, CRVALka, CDELTka, CDk_ja D HALIE CUNIThka ¥ —7 — R CTHREI N5, X
BV VAR LD S 10 2K TANBRTREINDGEL DI, TD XS4
5E121%, CDELTka & CDkja T7 77 X — In(10) 28T XD ICHIET 2 H6ELNH 5, Z
DT7NTY XL% & —fRINZT 572012, CTYPEka DFRAID 4 XF &0 H & b —fKik7e
JERED RN T E D & 512 CNAMEia ¥ \WH F—T7— K2 FHNT 5,
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6.5. 3 JCPERE (Spectral Coordinates) DZ#t (WCS Paper I11)

6.5.2.3 FIFFOHAEDE

ZZTl HBHBARY MVER X TRIBICY Y TY v rEhn, 28 S TREIHh
LGEEZEZD, AR NVERYE U TIEkA BllAaEbENREZ SN, YOMAaLEbYE
LI THD 5508, EDART MVEED v, A\, v DENLEFIZFEO DL, Z
NTHEZLZDMAEDLELRHD 55D T, S LEBRIZH DEARE v, \, Ay, v D
ENPERTHHEER P 2B AU THEAEEZEATADS, X = X(P) &2 OHH&K
P = P(X) 3EARZEH v, \,v DKL LTIROLERD LS I2RINh, S=9(P) 2D
WERD P = P(S) ZIXDEERD & > kG5,

E
_ C c—v = T E:hl/
v=x V= o 7h .
A= ¢ )\_)\0 ctv V=CK K‘_c/\ N
v - 2_,2 Z —
1,3 G A=X(1+%) Z=cA5h
v= Cug+u2 v= c)\2+>\2 A= )\0(]_ + Z) Z = A—Ag

S & X OBRIFFHHEERTHS P 2NHM LT S(X)=9(P(X)) £&RIN D (FHELIL
X(9) = X(P(S))). S(P) F#nT, P& X FHIZRLSRTERS W (£S5 T
BRITNIR S(X) DI 78> TIHFII TR <R oTLE D), TDI &5 CTYPELa D
BED 3 XFTHOLNLIEFET VT AL LTIIIRD LI BEDRH B LIk 5D,

a—F @EUTTCHY IV 27E3nd LUFRcERHEIN5
F2W JEEEL EE

F2v JE B ER BT g

F2A JEPA (BEHh D) HE
W2F HE JEEEL

Wav E BT g

W2A WE (&) FE
V2F BT oHEE L

VoW R T DEE HE

V2A i o E (=& 0) FE
A2F (=& D) FE JE IR

A2W (Z=R D) P HE

A2V (&) FE T o E

LOG PUE-SY EDREER A T 0]
GRI et EDEE R A T A
GRA g EDREER A T Al
TAB HE RN EDEEER A 7]

ZD3XFIA—FO®RMD 1 XFIZ X 2R, B (F).

BE W), (ZXho) R

(8). RPJOHEE (V) oENPTHY, 3FHOXFIE P 2K, HIAIE. >ZOPT-F2w’
DS X BEEE. PIZEETH, 20 200G EHII LARIZIVIRE S, &
FRINIZ AR Y NVEEIE S & U TR (ZOPT) ZRD72\0AS, ZHIEHMAE P (HE)
& EEROBBRTHTMNITSNT WS,
MIBIZY T v rEiz X o AR MVEERL S %KD 5 — k7 5HEIRIRD & 5
25, X 3By ) v I NTWADT,
dX

X=X, — 1
+wdw (31)
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THY dX/dw FERTHD, ZOBHIE 2] =1 LVSERPHRED, Zhckb
ZHETE S~ S, +w THBEZ N6,
oW
dw — dS|, ' dX|,

LEHETE S, S=85(P),P=P(X) B"FEHED X = X(P),P = P(S) LRAKIZbH»->

TWbedse, S%wOBHELTRET,
dP| , dP
S@O:a9<P<XXP&#D+WU¢S qu)) (33)

7%, ZZT S, & CRVALka THZ LMD, ML, S(w) ZRKDBITIFIRD 3 ATV T
ZEDIX I\,

1. 31) 2fioCwn5 X 238: X, = X(P(S,)) & dX/dw \$EH DT 1 EFHE
LTHBITIEEY

2. X o P ZitHE: @URERAZAIR—YDAERPSHHT S
3. P75 S ZatH: EY RGNz —YOER»SH#EAIT 5

(32)

JEGERSUT IR RAR RS EH H 2 D TEE Nz,

6.5.2.4 EE/NRSA—%

FEHESF — 7 — KX X — & CRVARka DU IERFEERE, F2V,V2F W2V, VoW A2V, V2A(6.5.2.3
DRZM), OFFFEIIBEL INDIDIE, EE L B/ EEORREERT L AT ML
KROER LB/ RETH D, NS TR NT A =KD T, XTI A—-RDIF
FENZfED PViima THRETZ2 L0 BRNRF—T7—NE2HELUZAP LV,

RESTFRQa (VFEI/INEK)

RESTWAVa (FFEN/INEK)
DI LR (AL Hz?) B K OFRIEEE (B4 'm) DFREDZOIZZNThTFHI N
T\W5, RESTWAVa IZEZFOFREICH L TOAHA VNSNS, EEXDOT7NVITY XLa—FR
WL TIE, 26D EL SMDRREINE RS2, @ 1L RESTFRQa % F2V,V2F (2,
RESTWAVa (& ZE NP DN S,

FITS EEAAY 7 o7k, Z#7 VTV XLDF2W P W2A DX S IZ ERLDF—
7 — RDRBEPRRNWEEDLONEGETE, 2TNWHDELL N EEHKIRETH L, KD
FITS Tl RESTFREQ 2MHEHNT W2 Z viE RESTFRQ X [RI U TH 5,

6.5.3 DHEEZEORET L —LA

JAWEL PR B O EIXE ICRE OFEFME (BT L — L) [THEILL . — A5
NI OFIE 7 L — LTI 5 - DD IEANDRIIED BT L 72 5, HEHIE
FHMANRT MLE 2 DODEEET L — LOHMNHERZ MVONBE»SFRI NG, (BT
B2 Z NI RIRD [ HIRTS 5).

2 RGTHNAIBES 2 L - R - BT OME % CRVALka D% FH\WTD 7 L — L4
BT 256, SRED» SHNZGIT T IRENEL 5, HIZITE KRR TIHETES
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6.5. 3 JCPERE (Spectral Coordinates) DZ#t (WCS Paper I11)

W2 R AT B EE E BUTHEIL L C—E O MRE 2 8L 528, & 2 RO CTHOUE R D 13
KCORBBEE (F7IERPTOHEE) TH O, JHfrih kI HERL L 72 88 138 i D Bk
HEEEDORE# L 725, ZTNEHRT SO, 2200F—7— %28 AT 5, SPECSYSa I&
AR NVEIDOHEAE T L — A% FK L, SSYSOBSa 1ZARZ hIVEIA Dt FLEE S T — 52 D K
T L —L%2KLT 74 b TIESPECSYSa 12— T 5, HHTEAHIFIRDIED,

SPECSYSa % HEHR 5% R

TOPOCENT  Topocentric (i 2 i f2) 0.0 km/s

GEOCENTR  Geocentric (MR o0 EEE) 0.5

BARYCENT Barycentric( /Dy EERE) 30 Stumpf (1980)
HELIOCEN Heliocentric( ARz /Dy FERE) 30 Stumpf (1980)

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

LSRD Local standard of rest (dynamic)  16.6 Delhaye (1965)
GALACTOC  Galactocentric (SRl FH0y BESE ) 220 Kerr & Lynden-Bell (1986)
LOCALGRP  Local group(J& A HEER) 300 de Vaucouleurs (1976)
CMBDIPOL Cosmic microwave backgd dipole 368 Bennett et al. (2003)
SOURCE Source rest frame any

MR T V=25 HIERFLT L — L 12T 2DIZ0ERNT A =%, [HEKEH
M%@ﬁ%@%éﬁ PERIFMIE L UT, fE - RE - Wb TE 2, L LR
TOREDFHEIIZ I NS IFHBRFPLDOERBIEIZE#LINDEDT, T TIHRRD L D74
F—7— b%%kbt«@@%ﬁ# 7= RHRIZEEDTND),

SPECSYSa AT MLHRT L — L4

SSYSOBSa AR MLVEET L — L (Bl —5E)

OBSGEO-X  BlHlIFr D X A& T(m)

OBSGEO-Y #{HIFTD Y A7 iE (m)

OBSGE0-Z M D Z AL (m)

DATE-AVG Bl D3R

MID-AVG IO FEYIREZ] (JD-2400000.5)

VELOSYSa A2 DHFRHEE (standard of rest (Zx43 %) (ms™1)

ZSOURCEa B RAKD 7R T3 {4 (SOURCE DI &) (A7 L)

VELANGLa ZEMIMEE R 2 MV S5 (RIS D5 4)

SSYSSRCa A7 MVDHM T L — A (SOURCE DEE) (LD ERBIR)
To BT DOALE IXEHER 72 terrestrial reference frame TH U, A F% - Bk O IEHE -
B2 FERER - MID-AVG Hfsi, TOEZ W2

Z Z T MJID-AVG Dffilk EQUINOX 2° & F AT Ok UL EEAE & R Al 7 R h 1 O 2 By
ZRDZDIZHV SN D (MID-AVG IZFHW DY AT M2 DWTI 7.5 iz 2),

10z £ A OPRHE % Fa5E 3 % VELOSYSa. BUHIKIAD I FifR % $5E 3 % ZSOURCEa
HEBEAINTVD,

WCS Papaer III Tlx, ZOfizE 7)) A L7 812 & B 0HA IV M LD, BINTABLE
CIEE TN TV XL DHFN (7L TY XL 3T — KD TAB’ T, HST O F — X D
BRELBL)REBF!ONT VLD T, TNHIZDOWTOFMITER X ZSHEI N2\,
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6.6 BRFEERDOERIF (WCS Paper IV)
ZZTCIERMZ 1 2D UT FITS 7 7 A VR TES KRBT 20 %S,

6.6.1 BrEDfE & BFE DR
RFERFE D 3 DD FiElE. 1SO-8601, Y W A H (JD), EiIE2Y 7 AH (MJD) TH %,

6.6.1.1 ISO-8601

INETOHKZRT X FHEBIL, CCYY-MM-DD[Thh:mm:ss[.s...]] TH-7z (7.5
i), Z ZTI% ISO-8601 12> TR BMHD 5 HIDEEHET D XD ICEHREIIET 5,

[+ CICCYY-MM-DD[Thh:mm:ss[.s...]]

ISO-8601 TlX 0 %2 EH D DT, ADIFEIZX L T 04 %2783, L 7\ BCE(Before Com-
mon Era = J8% O P& Tl % &9 BC(Before Christ) & [[#%, [FFRDFLIETIZ AD(Anno
Domini) # CE(Common Era) & &3l d 5, ) oDA 7y ML 5 (AKX 14E=1CE,
04#=1BCE), 417 #—~<v b TRETE 5 —&FF .\ HIFIZ 0000-01-01T00: 00: 00 (1BCE)
ThHb, —FEVHEIX 9999-12-31T23:59:59 ThH 5, ZORBULI L TV ABIZHMES
NTHH, BALED ISO-8601:2004 (ZH#EILT 5705 FITS 7 7 A VTl 1582 F K D

HIOHEAHEZ L TV ABDONL—VZ2# - TEAL 72D LRI NRITNIELR S0, Z
DEEFS O HAHIEETY 7 2H (MID) 22U w7 AH (JD) 254, 5H7+—<v b
ZfES Z BRI NG, ZO5E0—FFRVWHKE —FEVHKHI

-99999-01-01T00:00: 00(=-100000BCE) +99999-12-31T23:59:59

Thbd, ZOXRLTIFZY YV AHDOEFIX -04713-11-24T12:00:00 TH 5,

6.6.1.2 &LYUSESHBEOKEF—7—RNE

FITS AR > & — NTld~y ZfEIZ 70 i F TEIF 208, BIED FERHIN 2R Tl
FEIFEINET 15 MIRREDORELD U v, Tl ELEEEORMZ &S He, —Mici
REHEEMHDRT TS, BB IZBE & /N IZ 3 T CEEI L CREEM 2S5, IR
DIH (6.6.2.1) THTL % [M]JIDREF[IF] X DATAREF £,

6.6.1.3 1Y R&EXRY I epoch

KXT —RTIE% < DHGIE T epoch BHTL %, 1976 £ F TlE—MRIZRy IVFIZEHE
D7z B1900.0 7° B1950.0 DMEEHER 72 epoch 72072, 1976 fELAREIL LY 7 AED 365.25
HIZ3D W72 7 A epoch NOBAITHTHONEHER 7R epoch 1% J2000.0 &7 o7z, Z
NSRENEFNET & TDB XA LAAT =)L EFETDNT WS (7.5 fizH),

Epoch 1ISO-8601 7 +—<~v hOHK V7 AH
B1900 1899-12-31T19:31:26.4(ET) 2415020.3135(ET)
B1850 1949-12-31T22:09:50.4(ET) 2433282.4235(ET)
J1900  1899-12-31T12:00:00(ET) 2415020.0(ET)
J2000  2000-01-01T12:00:00(TDB) 2451545.00(TDB)
J2001  2000-12-31T18:00:00(TDB) 2451910.25(TDB)
J2002  2002-01-01T00:00:00(TDB) 2452275.50(TDB)
(TDB) )
(TDB) )

2452640.75(TDB
2453006.00(TDB

J2003  2003-01-01T06:00:00(TDB
J2004  2004-01-01T12:00:00(TDB

AN
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6.6. HFEEEAZEDEKBL (WCS Paper IV)

6.6.2 KBHEZXRATHIERNEREF—T—FK

ZIZTIRZIDEI7YarvREDOEXISICEFLOTHIHMZHETDF—7 — KDHH
35, XD ba lZIFFEAE LT HDU TZu—NWIZEM 2 o6 D22 I1FTn»
%, 5.b i¥ HDU DR TOREMMEIZHT AR 7 L —L et TV 3 F it —N—
T4 RF—T—REZEIFTWS, 5.cld1 A=Y Oz L HDU ® 2o —3N)L ¥ —
7= RNz A —N=F4 RTELF—7—NEZEITTWVS, UETIXHREOfEIX ISO-8601
7 A=<y M THERINZXFHEE U TR 0T il s an,

6.6.2.1 BFEIEEZEI L —LA
2 CIXRFE B 2 R T D4 mBE 2 EHT D,

WYALRT—Ib XA LAT—IVERHRNZRSR 7V — L2 EET D, XA LAT—)
REERT 5B — )L F—T7 — RiT,
TIMESYS (X4, T 7 # )V b UTC)
ThHOH, F—T—NEE LTI 75HICHETHE XA LAT—IVHFE#HI NS (7.5Hi
@ﬁ%¢kﬁf<é@stmn%ﬁihé)3#'75%fiﬁﬁﬁ%UTtﬁﬁfm
R PaperIV TIERUTL B ENIZH 720, T UTO Kb A EI b, 7.5 HiZRWEE
LT, YIab—raryy—Xa%2fE L7 LOCAL ® &% E XNz, PaperlV Tldft
Pk A ZBMEIZ DWW T DM R LD B,
JERED B A LA —)v &, ZDFHEMY & OBRIZIRD XS ITEHTE 2,
T(TCG) = T(TT) + Lg x 86400 x (JD(TT) — J Do) (34)
T(TDB) = T(TCB) — Lp x 86400 x (JD(TCB) — JDy) + T' DBy (35)
ZIZTT I, Lo = 6.969290134x10710, Lp = 1.550519768x 1078, J Dy = 2443144.5003725.
TDBy = —6.55 x 10~ °s,

HRDIFEAEDI Y a—& OS XKz DWW Tk, POSIX ¥##lT. Nework Time
Protocol (NTP) %@ U T UTC (IZRAL TH Y, FITS T— XD XA L AR Y TR
DB, FRHZ S 5 5 MEL T, POSIX ® NTP OMEEDOHIRIZER T 5 HED
b, BALAT—=)VEDHRTIX UTL IIAREMIZIE (MEROHEZD) THE ] (‘a clock’)
THH, g SIHD [H™ > %] (‘chronometer’) TH Y, UTC 235 % 5% E L Tilj#H
DEELZT 5,

BEL T, 1 A= VES ORI, T—TNVAT L, TVXLTN—=TTIE, XA A
A=)Vl CTYPEia /N4 V) T — 7N TE NI YT 5 PTYPE: IZFLEkI N2 R A LA
T—=IVTA—N—=F4 FIhs»ntE LNy, TNH6DOF—7—F (TIMESYS, CTYPEiq,
TCTYPn, PTYPE:) (X A LA —)L& U TCY A NSINfHEERDLINEEI NG, %)FHM
PED 728, TIMESYS & PTYPE: ZFR\WTIE, & LT TIME(KXFE, NXFDOKHNZL)
MEZINEDE LW, TOEEIE, X1 LA —)L e LTI, TIMESYS 7 Z41A
RIFNIET 7 4V MED UTC ZIRET 5.

BMEEEOSEE HUOSBEEE L TE3 20OV AT LANEREI NS, 1SO-8601, JD, MJID
THb, ZNoDBHEIX, AIROFEFHINDE R A LAT =)V ENDIIABET 5 FREE D
EIZH LU TOAEHI NG, TOHBE., FORALAT—IVIIREINTVWARBERD B,
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6. World Coordinate System

HDU O3 R T ORISR T RO SR AIE, RO EN»DF—7 — FTH
EINERETH S,

MJDREF ({ZE/NE, MJD TDSHE#H)

JDREF (VZEI/NE. JD TOZHRAUREH])

DATEREF (H I, ISO-8601 T DS MEHEH])
MJDREF & JDREF |XHHMR X X 72 1305 OB T, BEGH & /NG 2 5l 2 [Z_F T2 2 DD
F—U—RizpEINs2E LNR,

MJDREFI (i, MJD TOZSEIFMDEEEH)

MJDREFF (JFEI/NEUE. MJID TS HRRER] D /NG )

JDREFI (REMUE. JD T DS MR O HEEL)

JDREFF (VFEI/NUE, JD T ORI O /INEGE)
£ U [M]JDREF & [M]JDREI, [M]JDREFF Dli 523& - 7235 A 1EBEHGH & /NG O i 15 B
—fHIZN LB I NDERETH S, B—fHR2DDNN— DR DAL L EIZH 7255
FHE—EPBEINEIRETH L, [MOSPOHHTAY AN INSDF—T—RDS>HHE
DL D% EGLEE1L JDREF A% DATEREF (2% L, MIDREF (3Mhod 2 DIz T 5, 3D
DF—T—FDENELWEE, HDU ORI A ISO-8601 TERIAI N T WS 7 5 [HEZR
WU, %95 TZRWEE X MIDREF = 0.0 DMEE T N TiE7Ze 5780, $ L, TREFPOS =
YCUSTOM? 72 6 BRI DF — 7 — KR T HETH D, vYIalb—varvi—4K%
o TVWBLINET 7255 (ke arvsi),

BEREOSBAE BHlllZEERDO 1 >4 Ry N TH5, ¥—7— K TREFP0OS THiE
S hrzMAE, BRI TTbN G E U IE-ROMBED H 022D CchH v,
W DS E R ) < 22N 8 2 K€ 9 5, Z 411X GEOCENTER % TOPOCENTER 7% & ODFE#E()
AENE IR OEETEEI N EM A TH S,
TREFPOS (X741, 7 7 # )V b i TOPOCENTER)
— RN R I N B M IR DIE D,
TOPOCENTER @Ml T b= (F 740 1)
GEOCENTER  HiERru0»
BARYCENTER AKFZREH /D
RELOCATABLE Y I al—Y3aryTF—XIZDOAHEH
CUSTOM #IHIGAr Cld7e < JEREEMEIZ & - TRE S Wi &
Iz & 0 Rk AR S 7= fE & L C, HELIOCENTER, GALACTIC, EMBARYCENTER, #%2&
HOEBET A 280D 5, XA LAT—IVEeZRMEIIMERIHAGDLED Z 21X
TE7\, #lx1¥ BARYCENTER ¥ X 1 LA —)L TDB & TCB & DAMAGHLELIRE
ThHOH, I LHARDLELIREZH DS ETLH D, HED D 2HAEDLEIX
PaperlV D% 4 £,

NAFVTF—=TINTIIERDN T LRI R LEMEE 7 L —L%2RTHE L
WH, KX DN T LT 1 DOFMSIBAE LR TRWO T, PR HIET 5 720D
F*—17— NS TREFPOS # A —/N—F 4 K9 250H LN,

TRPOSn (XF51)
INS5DF—7— RO ENHIDIEDS TOPOCENTER 77 - 7= & BUAIF AL E DR E X 1 5 e H
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6.6. B D R (WCS Paper 1V)

2% %, Paperlll TE#H S N7z gkt 9% ITRS?! [E52 fEfZ (0BSGEO-X, OBSGED-Y,
OBSGEO-Z) AV < HEFE X B A8, [AIBRICAE 2% < 7 JI Y 8 (OBSGED- B(f*%ﬁ@%ﬁf@
JEASIE), OBSGEO-L(FEHAL DR, BAYIE), OBSGEO-H(m HALDEE)) Hikikd b, b
D —DHFAEINDDIFHIED ephemeris 7 7 1)L TdH D, 0BSORBIT(X ¥4I, URI, URL
U < 1Z#iE ephemeris 7 7 1 IV 44) THK9, HDU TIX 1y MOEIEOAFEIND,
B2 ITRS MR (X, Y, Z) (& EERE (B, L, H) > 5IRD & 5 128 rh 5,

X = (N(B)+ H)cos(L)cos(B) (36)

Y = (N(B)+ H)sin(L)cos(B) (37)

Z = (N(B)(1—eé?) + H)sin(B) (38)
ZZT, NB)= ——2—— 2 =2f - f2, a ZRERE, f IZREXR,

1—e2sin2(B)

WEFEOSBARA BT — X2 U TS RALE D TOPOCENTER THRWHE, FHER Y
DEGERLEDFH R LI ITREHOSBA B REINIRETH D, AAPBLTLHHE
THRWT —ATH R/ A R T =R b B/ T L — LA TRt I 5, HlZIE
KERAL BT 0T 2 BRI ICRS JEAE 22 2 FHiHED ephemeris (X3 5 1EE FK5 DX 512,
ZIBAEIIRFEDF —T — FADSHEZBE L TRINS,

TREFDIR (XF4. WHDSIARANDRA v &)

OGIP D54 1% TREFDIR = *RA_NOM, DECNOM’ D & S Zffibivd, NAF 1) F—7

IVTIEIRDF—"7 — R TREFDIR 2 A4 —/N—F 4 RF50% Lvie,

TRDIRn (X'F41)
A R MY AN ETIE, TRDIR20 = ’EventRA, EventDEC’ 72 &,

B KFF%RD ephemeris & UA[HEZR & KF5RD ephemeris DERINERETHD, TN
& XA LA —)VHY TCB > TDB DI, KHIZHEUITH 5, BfERS L < {HiHN 5 ephemeris
X JPL DL DTH 5,

DE200 (Standish 1990; RfGENZZ AL 7ZHDNT VD)
DE405 (Standish 1998; 5 7 # )L 1)

DE421 (Folkner 2009)

DE430, DE431, DE432 (Folkner 2014)
IHhERETZEF—7— FNXRO@ED

PLEPHEM (XF%]. T 7 # )V b & DE405)

6.6.2.2 BFREIEAL

REFE D HAATIZ1E Paperl & FITS AR v X — K TEH I N/-EICHKL 2 M Z 725 DAV
KINd, TEMHERINDIVPTABMHZ S,

st B (TT7ANVDE) - min: 73 (= 60 s)

-d: H (= 86,400 s) - h: W] (= 3600 s)

- a (:LI)WX) (=365.25d) -yr: (LY DTRAR)LE (=a=365.25d)

-y (VT R) AL (=100 ) - ta: [IIRAE CKBZAE)

- Ba: Ny &)VIE

2IITRS=International Terrestrial Reference Systern: [ElE 1Bk 1 b 1 A
22ICRS = International Celestial Reference System: [EB¢RK CEMEFIER, KGR ELFND TAU
D RERPERE R, 7REHERRIZIFIEE U
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ta & Ba OfiFIIH#ERE X N7 \WD PaperlV IZIZZINSDFHLWERRNDENTH S, K
FIBALD F— 7 — RIZIRDED,
TIMEUNIT (X5, 774V b s)

6.6.2.3 BBT—YICHETDIT7ATL: 5]IE, T5—1E
PTFDOF—7— ROfEIZFTRT TIMEUNIT £7/2130 —HLi A —N"—5 4 RTREHZI N
5 (T 7 AV MEs), WTNBFHMIE PaperlV 21,

(¥4 L4 7€y N] TIMEOFFS (JFEI/NK): 77 4L Mi& 0.0
($EHIBFRI T > —) TIMSYER (&N
(INETOMLTERINIZVAT YT 4w 7T T — &5
(#8#MIT>—) TIMRDER (&I
(B9 fRBE] TIMEDEL (JZEN/INEX)
(E7 I NOBFEAIE] TIMEPIXR (FFEI/INEK)
(ZALARY TDYE T 2IVALE; 0.0 ~ 1.0, 7 7 4V bk 0.5)

6.6.2.4 JO—N)IARFEEERRTZF—7—RK
UTFOF—7— ROEBEIZANY & —IZOABRENT — X H O\ 5 EE & T
»5, DATE ZfRx< & 251k HDU TTF— X DOFRERZ2 by LRV TEHZ 5,

e DATE (HIFHi): UTC TD HDU DFEEH
e DATE-0BS (HIF#E): TIMESYS IZf 5 7z ISO-8601 TD 7T — X DR¢ft]
e MJD-0BS (FE/NK): TIMESYS 2> 72 MJD TOF — X OF§H
DATE-O0BS l& FITS ARV X — R TEHINTWBD, BHIOA X — MRFEIXRS TS
POVEHHRZET I8 H D, MEICHETDIZFRDOLI BF—T - F2flis,
e DATE-BEG (HIR#i): TIMESYS (26> 7z ISO-8601 TDT — X DA X — b
e DATE-AVG (HIR#HH): TIMESYS (24> 7z ISO-8601 TD 7 — X DI
e DATE-END (HIR#H): TIMESYS (Zf > 7z ISO-8601 TDT —X DA kv JI
e MJD-BEG (JZEI/NEX): TIMESYS (Zf¢>7z MJD TDT —X DA X — K
e MJID-AVG (FFE/N): TIMESYS (24> 72 MJD TOD T — X O F-HH§
e MJD-END (VFE/NEX): TIMESYS (Zf¢>72 MJD TDT—X DA kv JHk
o TSTART({ZH/NK): TIMESYS IZ7¢ > 7z MIDREF, JDREF, DATEREF @ & 4V Z X
7% TIMEUNIT D ¥AI TDF — R D AR — b
o TSTOP({Z#&)/NEX): TIMESYS (Z4¢ > 7z MIDREF, JDREF, DATEREF O & A (ZHHN Y72
TIMEUNIT DHALTOT — X DA~y Tl

FITS A& > & — R TEH I N/=AFflD+F—"7— N DOBSn, MJDOBn, DAVGn, MIDAn
FREND, LI OFTIX TSTART, TSTOP 721 MRS BAE IR TH 5, HEZSE
EIZBELUTFETAF—7— NP H-7-5E61E IDMEIX DATE A% & S #2, MJID fHiX
W& % E X 5, CTVALia, CDELTia ¥— "7 — NN 1 F V) 7=V TOE L F 72K
MfEZRELdT 5, VY 7 A epoch &Ry ¥)L epoch IFIRDF—T — RTINS,

e JEPOCH ({FHE)/NE): VY 7 A epoch, TDB XA LAART —IVIMREZI N B,
e BEPOCH (VF#EI/NK): v &) epoch, ET XA LAAT —LPMEESI NS,
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6.6. HFEEEAZEDEKBL (WCS Paper IV)

6.6.2.5 fDBFEICEMR L 7= AR
D RFENZBEFR U 7z el & Uik, (Refi) Aok, X1 LT 270 FEERH S5, Zh
5 O PERET X CTYPE: /N1 V) 57— 7V DS TIRD ENNLTREI S,
PHASE, TIMELAG, FREQUENCY
BHDFRIZBE L THE S NZRT MVIEIX, B, X1 L5727, D &m0 RS
J MIVEHAELEDLZLIETESLN 1 DU EDEDEMAGDLESLZ EIETE RV, Hl
5 3 DODMEIEIXERT S, —H, MK WATICEHNS Z 2R TE, TDOHALIL deg,
rad, turn OWI NN TH S, MO L 0 K TORBIZIRDH L\ F—7 — R CTalfx &
NHZRETH 5,
CZPHSia (TFEI/INK)
NAF) F—=TNVDIKATIE TCZPHn, TCZPna, iCZPHn, iCZPna TH D, A7 a v L
T, MAHEHD EEBIIRDF—7 — R TIN5,
CPERIia (TFEI/INEK)
NAF) F—=TNVDKATIE TCPERn, TCPRna, iCPERN, iCPRna TH 5,

6.6.2.6 HAfE
X 1S0-8601 7 4 —~ v b TIER K FEREOMM (BUH) %€ Nz RFBEAL TR
T, BHEHEARCHHEICET 23X —T7 - NEIZRH D, ko> arve S boxr—7—
NIZEBETHDT, ZICHEHZERTAIF—T7—FELTROLEDEEHRT 5,
XPOSURE (FF&)/INEK)
HAZIEX TIMEUNIT TH D, T v RZ A L00 A R 2 #E U 72 28 ) 70 58 HRER,
FIRRIZ BRI A2 F—7 — RIXIRD@E D,
TELAPSE (JZEI/NEY) (BAHIDRASG A S#4 T £ TORGEREH])

6.6.2.7 Good Time Interval (GTI) &

Good-Time-Interval (GTI) #i% “T—XZF70 L7 & “T—XHEFR L7 2 XHl$ 2 4
HDHLNFANY NRETAARTH S, GTI KIF 2 DDMZHA T s START & STOP
(A VR =NVEERK) L, 1D2DAF T 3> F 5 WEIGHT (0535 1 DETA ¥ R =31
DE%ZRT) ZFD, WEIGHT DT 7 4 )L M 1,

6.6.3 ZEEICEdIZaXVb

RBIZ, REIIHZoTDOHA RV O0BEITFTHL,

- DATE ¥—7— RIZ$TARTO HDU IZEL Z 2 2 #ERT 3,

- TRTD HDU (Z DATE-xxx ¥ MID-xxx ¥ DF—T7 — K2 ELIRETH 5,
T E o ZIFREPEICE D BRI N T R 2 Moz it EHI NG,

- Za—N\)bF—"7— K TIMESYS IX5s< #iR X 5,

- '@ —/3)L % —"7 — K MIDREF, JDREF, DATEREF |3 X3,

RO A =NV F =T = RIIEXDRFIFOIRETH S,

- T RIZE o THRELE INERINDETARTOF =7 — NIEILNBERETH S,

Iz iE, F—7 — ROFEMZREW X example 238> TWA DT I vz, IR
NR—=VINMBEZ HETS2F—T—RFRTH DS, 6.7THIOEK 16 LEHLETEHDOZ &,
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6. World Coordinate System

# 15: WHEEZHETS5F—7—F
F— 7 — FDFiH G S D Z'a—N)1 T RA= KONV T L KORT BRI T L
v vav U ST 714V RE IS4V RE
50 1Y 7 A A—aFIggdxF—"7—F
HDU fERkH R L 4.4 DATE
BlAlD Date/time 4.4 DATE-0BS DOBSn DOBSn
MJD-0BS MJDOB#n MJDOB7.
JEPOCH
BEPOCH
BUAIDERN date/time 4.4 DATE-AVG DAVGn DAVGn
MJD-AVG MJDAn MJDAR
BlHIO A 2 — b date/time 4.4 DATE-BEG
MJD-BEG
TSTART
Bilo T > K date/time 4.4 DATE-END
MJD-END
TSTOP
TE IR O 25 HA IR K] 4.6 XPOSURE
ST oD 22 Y IRp R 4.6 TELAPSE
5b 70— NSRRI L —LF— U —ReA T2 a FILRRMICEED A —N—51 RF—T7—F
RA AT — )3 4.1.1 TIMESYS CTYPE:* CTYPEia* TCTYPn* TCTYna* iCTYPn iCTYna
MJD TO¥ 1K 4.1.2 MJDREF?
JD TOX R 4.1.2 JDREF?
ISO-8601 TD ¥ 1 £5 4.1.2 DATEREF
SHENE 4.1.3 TREFPOS TRPOST. TRPOSn
S5 4.1.4 TREFDIR TRDIRn TRDIRn
KB%% ephemeris 4.1.5 PLEPHEM
S EIEER VA 4.2 TIMEUNIT  CUNIT: CUNITia  TCUNIn TCUNna  iCUNIn iCUNna
KA 72 v ~ 4.3.1 TIMEOFFS
fad = 5 — 4.3.2 TIMSYER CSYER CSYERia  TCSYEn TCSYna  iCSYEn iCSYna
T o — 4.3.3 TIMRDER CRDER CRDERia  TCRDEn TCRDna  iCRDEn iCRDna
IRF A1 53 fid B 4.3.4 TIMEDEL
Y &)V N O R E 4.3.5 TIMEPIXR
5.c RSB 7 U — L OB Z0RBF E F — 7 — K
IRF e il 44 6.2 CNAME$ CNAMEia  TCNAMn TCNAna  iCNAMn iCNAna
oS YE 7 v 6.2 CRPIXi CRPIXia  TCRPXn TCRPna  iCRPXn iCRPna
A [ il 0D 2 IR i 6.2 CRVALj CRVALia  TCRVLn TCRVna  iCRVLn iCRVna
DA —1 > 27 6.2.3 CDELT/ CDELTia  TCDLTn TCDEna  iCDLTn iCDEna
R[] DAL AH oD JE 19 5 4.5 CPERI: CPERIia  TCPERn TCPRna  iCPERnN iCPRna
o v A DO IREE 5 4.5 CZPHSi CZPHSia  TCZPHn TCZPna  iCZPHn iCZPna
ZEHAT A 6.2.3 CDi_j CDi_ja TCn_ka #jCDna
2T A 6.2.3 PCi_j PCi_ja TPn_ka jPCna

L7 7 A U hs iR KR E CTIER E iz 72 5 UTC
2 2N 5 3B (MIDREFT F 721 JDREFI) & /NG (MIDREFF ¥ 7z (% JDREFF) |23 # X

nNa5rdbLnizn

3 5 VR NI )V—T Tk PTYPE: 2ffi5
NS IIRIE T B RN BIFR U 72 M & K E 35 72 &, PHASE, TIMELAG, FREQUENCY
DIEZEMRET 5105 Ly
S AT a v MEKER X A 7Y PHASE DD Affibi s
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6.7 WCS BFRo*+—7—RK
= 16:
¥—U—K~ fHGHE
WCSAXESe  WCS #fio#K
CRVALja SIS DHE
CRPIXja ZHEOY 72
CDELTia ST ORI
CROTAj SIS T OMEEE
CTYPEia FERE /B D XA T
CUNITia JERZAE D AT
PCi_ja JERRZE A T 5]
CDi_ja FERE A #1175
PVi_ma INT A=K m
PSi_ma INTA—=Zm
WCSNAMEa ~ WCS 4
CRDERia BRES VRALNT T —
CSYERia RIS T 5 —
LONPOLEa  FEFZEOD [n|#z
LATPOLEa  JEFE QD [A[dE
EPOCH FEFZD epoch
EQUINOXa  JERE®D epoch
MJD-0BS Be
RADESYSe ZE7L —A4
RESTFRQa &1k EIEK
RESTWAVe i1k E
CNAMEja JHE A 0D
SPECSYSa W HEDEHET L — L4
SSYSOBSa  HODEMET L — L
SSYSSRCa  DHODFEHET L — 4
OBSGEO-X  #IAr X
OBSGEO-Y  #HIFT Y
OBSGE0D-Z  #iIFr Z
MJD-AVG BRI R
DATE-AVG  BLHISERE
VELOSYSa AT Ok E
ZSOURCEa  RAKDNZFHE

6.7. WCS BfpDF—7—F

WCS iz 5F—7—F

ATF—RA aAAXAVD

Pl WCS (2B 9 5 Edik Dl D%

LI SR DOERP I L - Tk /-

PEAR ZIREOERBEZ I L > Tk I vz

PLAR PCija & MlAEDLE T

{5 FH# il CDi_ja 7% ¥ THREL

LI — RN BRI D 4 HIDERED X A T 5.2
1 D 3 MBREOTIVIY) AL EEZD

Bl CRVALj4a, CDELTia 0D HAAT

Pl Yo IV % M I E S

P Yo IV % M I S
(A4 =) Ah)

P WL DD DR THREIRINT A—&

Bl WL DD DR THREIRINT A—&

P WCS 1221F 3 &5

B F74IRMEO

P FI7FNLIMEO0

Bl KERPEFEALAB D native FEIE T DREE
FI AN = 00(60 > 00),: 1800(41@)

Bl KERFEAEALAHR D native FEAZ T D E
T 7 4k (=90°)

{5 4 1 EQUINOX Ti& E#ix.

Hr mean equator/equinox O TR 7 (4)
(FK4 7% &5 Besselian, FK5 72 5 Julian)

B BIHIH D MJD (JD - 2400000.5)

J 7 4 )V b X DATE-0BS F7-13,
DATE-0BS %372 1J #11¥ EQUINOXa.

Pl FEEIER DB T L — LFEE D X FF]
J 7 4 )V b ¥ EQUINOXa< 1984.0 7% &5 *FK4?,
EQUINOXa> 1984.0 7% & *FK5’

Bl i 1k R A

P Fribi R

P CTYPEka & VD B — 720 A ib

B ARZ MVEOHEAE T L — L

P AT MVEBRT L — L (Bllh—7E)

W AT NVEIT L — L (SOURCE DA

P BT D X AL (m)

B BUHIFTD Y AL (m)

Pl BRI D Z A1 (m)

Pl BUAIH DR D MJID

B BRI O SE R

P 9 OFKGEE (ms™1)

B KIKRDNEHE (7)

(1 A7 — &A% 2006 4 12 HRRTDH D)
(H2: A7 —XAD MEE] & FITS Standard 2.0(NOST 100-2.0) D ¥ —7 — R 5 D EKRDHE

RE KT
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7. FITS ##DHLER

7 FITS R DHLR
7.1 FHEINh7 FITS @ extension ¥4 TDEZH]

FITS ¥ D $E5E (2 2W Tl ASCII Table Extension (Z#i\> T Image Extension &
Binary Table Extension A 1994 4 (2 IAU-FWG TIERAIZ Standard extension & U T
RO 5 NTz (4 ESIR), BUEIXNRKD extension DEFk - HELD 72T Registry of FITS
Conventions (https://fits.gsfc.nasa.gov/fits_registry.html) % J T conven-
tion DV ARY MY (BrE) O%E 2T LH>L LTWD, INFTITREINAZEED
extension D 7HR—YPILDAT—RX A& ELHTEL,

Ext-Name Status Sponsor Remarks
TMAGE S TAU Astron. Astrophys. Suppl.
105, p53-55, (1994)
"TABLE ’ S TAU Astron. Astrophys. Suppl.
73, p365-372, (1988)
'BINTABLE S TAU Astron. Astrophys. Suppl.
113, p159-166, (1995)
TUEIMAGE’ L IUE IUE 77—/ 4 7 D7 ®DH— 7))l extension
IMAGE’ L[HIUTH 5
"ASDTABLE’ L NRAO AIPS THR— I/ BINTABLE
DY Ty b
¥ =27 )V Going AIPS’ IZ& %
'FOREIGN’ R NOAO fFEDOZ774NMV ) —%ED5H7-HD extension
FITS registry (Z&fkEI N T3
'COMPRESS’” R - JEREA A — Y DRI IRE
—¥B1% tile compression T 17z
'FITS’ R - FITS 7 7 1 VW Z D O % DAL B
'DUMP ° L - NAFVTFT—=XDA M) —LDEMDEDLNS,
BET LA NYDOANY REFIF DS D,
ZHUTIE K D — 172 FOREIGN Mz 5,
'FILEMARK’ R - R T — TR D 7 7 1 IV 12 A Y
"VGROUP’ L - HDF (Hierarchiral Data Format) (ZtH49 % A3,
Z 5 U7-HMIZiE BINTABLE @
EXTNAME = "GROUPING’ 2¢f# % %,
# 17: PHIE N7z Extension X 1 74
Codes =k
S TAU-FWG Tl i, IAU IZE D@D s
AR VR — K extension
R LR & U THERR S N T WA A TAU-FWG DGR Z BT VWARWA A T4,
L L% & U THER S N T WA D TAU-FWG DA IZHT VAW
(B —VREHD7-OIZIRE S N, BIfEIE Standard (28 2 LR T
REET R B D)

# 18: (£ 16) @ Status Codes D EIE
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7.2. EFEDEAL L REFDZE DD IR

7.2 EFOREERRDDZ DD
7.21 MIME J—R& LTO FITS

4FETMNZL ST, A1 &2 =2y b (WWW) OEF & VO (Virtual Observatory) O
TIPS N T E /2, FITS % MIME (2887 205045 U7z,

’ proposed MIME code ‘ purpose ‘
application /fits FITS 7— X —fi%
image/fits FITS % 7y b (HfA A —)

TIAU-FWG Diimz T, LD X S5 72NA T, IETF (Internet Engineering Task Force)
T 2005 4FIZ RFC4047 (https://www.ietf.org/rfc/rfcd047.txt) & U THEE L 7z,

7.2.2 Registry of FITS conventions

FITS \ZB99 2 & HEHIK (convention) % TAU FWG & UCTE#R - B L YR MY (H7
) D% E| % F 572012 Pence 12 & - TR I N7z,
https://fits.gsfc.nasa.gov/fits_registry.html
22, Z Dk, 20124 8 HIZ, Pence @ IAU FWG F = 7 % ViRMEIZE W, BikfrH
DL DHPGERI N TR I NIz, 2018 4F 12 HEIE, PARD & 5 BRI hTwa,
(AR VX — FIZ7% - 78]
(7RI, CHECKSUM, INHERIT, GreenBank |& Standard (ZE¥#26tH 0, )
[CHECKSUM | FITS Ny XZF v 7% L2 DAL 72D D F—7 — RO (DATA-
SUM £ &),
[Column Limits | (TLMINn/TLMAXn, TDMINn/TDMAXn) ¥ —7 — K,
[Tiled Image Compression | lif% % 1 VK7 ) v NIZ5#] U BINTABLE O ] 2 Efid
FNZHEAN S 2 72 8 DFRY,
[Tiled Table Compression | BINTABLE O J£ifffi (2 B3 % #ifY,
[INHERIT keyword | HDU #* primary ~v X ¥—"7 — RZ&{HkT 572D F—7— K,
[Green Bank | Bainary Table TR Z IS iz A A —DVIZBRT 585 X — 4,
[CONTINUE Long String Keyword | 68 X% % # 2 5 X745 % E < 728 DK,
[Header space | /1% —7 — R D72 D HFTHYS AR —ZIZET 5 B,

(£ DA D — ) 72 B ]

[ESO HIERARCH Keyword | ESO {280 % —7 — FOBELOEDDL D, 8 30F
ZiZ 5 ¥ —7— K% Standard TIEFFINRVF—T — FADHLIE ] GE,

[Substring Array Convention for Binary Tables | Binary Tabel (2T, EE&EE7-
W EROTFFNN 575 X FH 7 + —)V K (TFORMn = tA”) iZffibin s,

[Hierarchical Grouping | HDU % GREEHIZ 7V — 76T 5 72D DFIH,

[FOREIGN file encapsulation | fidd 7 7 1 )L% FITS HiZ wrapping 9 % i,
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7. FITS ##DHLER

(World Coordinate System BE£2D#{#7)

[Spacial Region File | 2{kGA A=Y D550 " H’ & " JER & D2k %
EHET D, T UEEEBIREX. M A—VUIZEDZ VRN L 720 T 288 % 15
ETBDIfHbib,

[Simple Imaging Polynomial | polynomial T3 X 1% IR DIFFRILEA DRI
libns,

[TNX World Coordinate System | &2 & )VJERED & KEREEREA DGl 0D 72 8 D FEFE
WD PERER, BADLNWE VY o v MR IERRIPIH 2 FHH D 72 DI A %,

[TPV World Coordinate System | TAN £3(Z —f%#72 polynomial & &4 i % Il

Z % B,
[ZPX World Coordinate System | ZPN #5322 —#%fA72 polynomial EAHMIIE % il Z
% Fio

HEDT— R XA FITHH X N5 HH)

[FITS Interferometry Data Interchange (FITS-IDI) Convention | & TGt
F#Z VLBI 7 & D7 — X 53D B,

[SDFITS | #—ENEESED T — X LD 72D D binary table DHLH,
[Multi-Beam FITS(MBFITS) | I Vi/¥ 7 I VO E—FiH ORI,
[Euro3D | ZEff] 2 kTt & ARZ ML DF— R DA,

[OIFITS | 22T a0 7= DHH,

[PSRFITS | 7L —F — ZI&HID 72 8D DIEHE,

INSDRFNIH L WY TV =2 a v Tl 29 LB HEMAPMMEREI VWD E H
B (BIAIE, AR X = RIZH BN TRETERLD DX, BEORKE TEAE L TR
WEDE), LYZA M) ADEERT O ADRS WL, BEFED FITS #fIZET2 ¥ a
A SRR DTEE L IR E 2D 2 L 2 REET S Z 8 IZH B, IAUFWG 2L T
BRI N, FITS Standard IZHLD ANSNZI1Z1, JI&, B L 7 2 — T 0 Z9ER
IND (RD 7.3 HiZzM), &% DR OFEMIZ. EFLOYRY MY 22RO L,

fltizd, ZZICBEHFINTWIRWE —H)V72 FITS $fH 5 5, TAU FWG D ARG
21725 TWIRWE D L BRNTIZIRD X 5 7 DH3%H %, [Table Indexing], HEASARC
FITS Working Group T TW5H D ([RA and Dec keywords|, [CATIDn FITS
keywords], [CREATOR keyword], [HDUCLASn/HDUVERS keywords|, [Quality flags],
[channel & energy boundaries], [exposure times], [mission, instrument and filters], [nam-
ing columns|, [TSORTKEY] 7 &), [Image Compression], [MAST Data Format Guide-
lines], [SDAC FITS Keyword Conventions|, [Chandra FITS File Designers Guide], Z
NSIZDOWTIE, FITS Support Office DX—< (https://fits.gsfc.nasa.gov/fits_

. L,
local_conventions.html) 2,
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7.3. FITS DO¥EED F)E

7.3 FITS DYROFIE

FITS O#ik&IE 1988 4D IAU #8243 T IAU @ FWG (FITS Working Group) A3 E
EROI L o7z, 2012 FFL TAU #R2 T TAU OMIBRHERAED 50, FITS 1B
3% D& Division B (“Facilities, Technologies and Data Science”) & 757z, 2015 4FI1Z 1%
Division B & F® Commission A Fi#f < 41, Commission B2 “Data and Documentation”
23 FITS \ZBRT 222 275 (1 E TD Division B @ Commission 5 & IZIX[FIBR),
2018 12 H DR s{Tl&. Commiion B2 IZ Data Representation Working Group (DRWG)
WFIT SN FWG 25 < 2 L IR > TWEDEIHEENTE T LT Wiz, HfLUE
72 EITEEMIZ DRWG @ Special Expert Group (FITS SEG) 237> TW3 (X Vv /N—
IZIZIE FWG 255 &), 25 UL2RID 720, 2 2 TIEEKRD FWG TO FITS O
HOBNMZDOWTHIIT 2 (BEITIS LT FWG % % FITS SEG HIZ#EX O &),

2018 4 12 ABIE IAU-FWG DO#E 13 Lucio Chiappeti (IASF, Italy) T®H % (Fl#
FMEED T, TTOMEHIE 2012-2015 ZHHkKEL TWD), FWG DA U N—1GE 22 44
(https://fits.gsfc.nasa.gov/iaufwg/iaufwg.html S, HAEMD S IXEHH (R
AK))e FWG 121 FWG B Z DO FIHDORE D 7212 EC(Executive Committee)
DRIToN, AUN—IFFWG DR (& WHIRERER). iR, 4 DOHMEZEE 2 (LK.
EC. HA A=A rMF V7 /=a—Y—=F Y N)DEEETH S, IAU OIH Commission 5 T
@ Virtual Obervatory Working Group  EC A VN —¢F 2 6T\ 5%, [H Commission
5 DB EMINICA T —N— UTSINT %, kD EC OMBUIMERR, 2 EFH,
BRI NS VA% WD & e BHIT, FHERT —EZNY R VRO NT v 2T HElE L
TRDBERNES S, EC 1M —Be X—2ITHER T 505, BTG U TH
MBIk (BIRTIE 4/7T A L) THIRT 52 &b H 5,

T — X WEEDBFE PEEFD FITS 7+ —<v MZU>L D ZHRWESHH 2565, #Hilzi
IR Z BT, IRETHIENTED (BBAAMUWILRIEBMFEDO 74—~y MIHEL2 5 X
2EDTH>TIER SR, FUWHERAIERIZ FITS QRS L TR SNE ETOF
JEIZLA R D@D TH S (https://fits.gsfc.nasa.gov/iaufwg/iaufwg_rules.html),
(JE: EROMIBZERPBEDL L FIEHIEX, X —3y MERIZZESDBRVWELTED T
9 R TCAY—T 4 BRFFEIZEESIN 2014 FE1H 1 H»OEHINTWS, )

1. [FHEHEE] FITS ARV X— FOEHRICHET 25 L WEEIX FWG ~NORED
B2, fitsbits@nrao.edu A —Y Y Z VA (ET LV —&ZDH 5B ML) IZKA I,
— &R FITS 33 2a=F 4 TDIARAY M2ZIFERETH D, BAILE->TIET
DFFEIZRHE LU 72 ML PMER SN CTiEm I b6 Ly, EC A2 5 L7z T
7258 NUR U, BIRE ORI D AR 2B REICR s 7z W L7 5 ARz
RELLTEEIND LR,

2. AT AVDN] A7 4 Vv IVERABORHDAT v Fid, fitsbits@nrao.edu TD
NIy axv M E&RITZZeThHD, ZOHEIZ—MHD FITS 3 I2=7+1
AVN= FWG DAYN=DRIAV MY Vv arvidd, EHFXIIT
W23 XAY MREIZHIGUBIEERT, 2037 )y 73Xy hOHEILER 4
R EE S 23, EC EMEIZS U CHEmPHmICES EFTHIXT I L HTE S,
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7.

3.

7.4

FITS D HLE

(EC ic&kaLva—] KXY MR D&, EC 1A Y N—12x U B EHEfE D
TETWEIERET D, FWG DEFEIFEMD TE TV A Y N=23 NN »
NxZDHEZT D, TNIFERZHIT 2R N—DFREHIRNIZ ARED A VN —3
WHRWZ 2R T 2720 TH 5B, RFFIZA VN=FZHKEZIZ U E2EZITWS
D (HULZIROHE) 2Mbhd, &L KW OEREEZEZZ DAV N=B0 555
X, EC IXEABEIZAZHNICEBOMRENPROND LI BEWEER/IE 1% T
5, EC I ERBEEZTANEINIIOVTUTRDEI R T 7 7 X —%EET 5,
o TREIFHIREIZER X AR I A BRI
e FITS A—H¥2a2Ia2a=F44DARXAY MIEZEZABREHE2+IZLER
e N7V w7 ARV IMHDAAY MYV Yy ¥ a VI RTIZHEYNIKIGL 72H
o BEDTEVAMN V=Y a VANZMEERAMEO T A NBREINTWEDL, ZDT
A MIBENBIZH LB, AR RL2IVEa—&R 7Ty hik—LET
BIRBEMNL UV 7 N2 T DERETOHE DI LW,

(TAU-FWG TORAMEE] EAREEORNIERIIA Y N—IZAX IZHHEEZ T 5,
HLU No' DEEEEZZ DA VN=PWNI 0 HiOFEEANDHIS 72 < FEBUZ ‘No’
DEENRDH 70T 5L, HET 0L AIHG B TOZBEORED 2O 3
AREIEST S L1%5, ZOBRHEADBEMEIZDBEERPEYICEEI NI L
ZRAET DL EHIT FITS 3 a =7« PEELFHIZOW TS R THELZE
é EWSEMERDTDIZH D, 3 HHLNIZZIT AN RER Z D ER S N

LEE. FWG TOERENRZDO X EHITSNE0E LR, FWG O X U oN—k
%3ﬂﬁ@&?%ﬁ% XU o, (‘BEC, R, RE) ZERICA VT 5, K
EREDNIBT 2120 (B, R, R 2B ET) FWG A 23N —0D 3/4 B
ENRET ZHERD B, ﬁwﬂﬁaao#bﬂmﬂwo%3mu£®Eﬁzf%
Red, BEETO ZADMRD 2D, HRIE R X R ORFED HIFOMER
ETE5L51TLT, ﬁﬁ@&m%ba#otx/n—ﬁaﬁwﬂ THVESE I Bk
SN ZMWRTEDLLIICT S, BHENTET LS, FWG ERIFHRESRZ
(#HTEHE X9 fitsbits@nrao.edu IZ#FET 5., REIX FWG ’C@Kn S N7z o AL
RN EFE L (IREBH TR S FHFHAPHTL I N TV B 5E2RWT), FITS
T+ =Y PORARBRAR Y X—=RD—L x5,

F—U—-—KRDFEH

fiifERY) 77 LY ADD, F—TU— NOREZEHIWT 5 (FITS ARV X — FfHx),
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Production Bibliographic Commentary Observation

DATE AUTHOR COMMENT DATE-0BS

ORIGIN REFERENC HISTORY TELESCOP

BLOCKED LLULLLUUL INSTRUME

(B5BH S RETR) OBSERVER
OBJECT
EQUINOX
EPOCH(Deprecated)

# 19: FITS standard 4.0 TR X 7= — iz TSI Nz FITS ¥—7— K,



74, F-TU—-—FDXE®
Primary  Conforming Image ASCII-table  Binary-table Compressed Compressed Random-groups
HDU extension extension extension extension images® tables® records
SIMPLE XTENSION XTENSION? XTENSION? XTENSION3 ZIMAGE =T ZTABLE =T SIMPLE
BITPIX BITPIX BITPIX BITPIX =8 BITPIX =8 ZBITPIX ZNAXIS1 BITPIX
NAXIS NAXIS NAXIS NAXIS = 2 NAXIS = 2 ZNAXIS ZNAXIS2 NAXIS
NAXISn* NAXISn? NAXISn* NAXIS1 NAXIS1 ZNAXISn ZPCOUNT NAXIS1 =0
END PCOUNT PCOUNT = O NAXIS2 NAXIS2 ZCMPTYPE ZFORMn NAXISn*
GCOUNT GCOUNT =1 PCOUNT = 0 PCOUNT ZCTYPn GROUPS =T
END END GCOUNT =1 GCOUNT =1 ZTILELEN PCOUNT
TFIELDS TFIELDS GCOUNT
TFORMn® TFORMn® END
TBCOLn® END
END

(UXTENSION=,,’ IMAGE .’ for the image extension.

(2)XTENSION=_,’ TABLE, .’ for the ASCII-table extension.
(3)XTENSION=,,’BINTABLE’ for the binary-table extension.
YRuns from 1 through the value of NAXIS.

(
(5)Runs from 1 through the value of TFIELDS.
(

6)Required in addition to the mandatory keywords for binary tables.

% 20: FITS Standard 4.0 TEliR XN T WA RS IZEIT 268 FITS ¥—7 — K.

Al Array?  ASCII-table Binary-table Compressed Compressed Random-groups
HDUs HDUs extension extension images tables records
DATE EXTNAME BSCALE TSCALn TSCALn ZTILEn FZTILELN PTYPEn
DATE-OBS EXTVER BZERO TZEROn TZEROn ZNAME; FZALGOR PSCALn
ORIGIN EXTLEVEL BUNIT TNULLn TNULLn ZVAL: FZALGn PZEROn
AUTHOR EQUINOX BLANK TTYPEn TTYPEn ZMASKCMP
REFERENC  EPOCH3 DATAMAX TUNITn TUNITn ZQUANTIZ
COMMENT BLOCKED® DATAMIN TDISPn TDISPn ZDITHERO
HISTORY EXTEND* TDMAXn TDIMn ZSIMPLE ZTHEAP
uuuuuuuy  TELESCOP TDMINn THEAP ZEXTEND
OBJECT INSTRUME TLMAXn TDMAXn ZBLOCKED
OBSERVER TLMINn TDMINn ZTENSION
CONTINUE TLMAXn ZPCOUNT
INHERIT® TLMINn ZGCOUNT
CHECKSUM ZHECKSUM ZHECKSUM
DATASUM ZDATASUM ZDATASUM

(D These keywords are further categorized in Table C.3.
() Primary HDU, IMAGE extension, user-defined HDUs with same array structure.
B)Deprecated.
(9 Only permitted in the primary HDU.
(®)Only permitted in extension HDUs, immediately following the mandatory keywords.

# 21: FITS Standard 4.0 TR I NG T2 NI NAEZF—T—F
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7.5 DATExxxx ¥—7— K& 2000 FERE
7.5.1 DATExxxx ¥—7— NICEA T 2EEDRE

WD FITS O TIE, DATE ¥—7— ROARIE, HlZIX 1997 2 A 18 HAZ 5
118/02/97° D XD B TRT & TN Tz (DATE-0BS AL DEF—7 — NHF L),
CORADMEIZ, FDOLIANF2HIUAMH> TWRWI LIZH D, 2000 FhAK2 &,
T 2HMi7Z1 Tl 1900 FARD Z & A2 2000 FERD Z P DEFB DR R>TUE S,
ZDRIZDOWT, 1996 4 6 H 25 HAFIF T Peter Bunclark (RGO) 7Y sci.astro.fits
WZEEf 2R L. T D% sci.astro.fits TWAWALRHEMIEIXDLEINTE 2, Tha
ZIFT, EIZ, A) DATExxxx ¥ —7 — ROHAMNT 4 =)V FOEALETHLT 20, H5
WX B) DATExxxx Z B E A B 720F -V — FEERT 2 AMTHLT S0, (220
T. TAU-FWG D#EETH 5 Don Wells 7* sci.astro.fits T7Y 7 —h2HED, 7=,
Preben Grosbgl 7 IAU-FWG DA Y N—ZREBD T > — b & Hl> TRIEDEEH & 7 5
DENEITo72, TLUT, INo % F LK% Bunclark ¥ 1996 £ 11 H 19 HIZA
L. 2—1 w3 FITS ZEXVPEEOFRREINU 72 (1996 Dec. 20),

ZTDE, 7AYV D WFC (WGAS (Working Group on Astronomical Software) D
FITS ZE %) »&im L. A. Rots 23RGETZ. 1997 4F 6 H 27 HIZARB L. WFC & &
CHA FITS ZERW I %2 ER LTz, TNEZIT T, IAU-FWG TIEAREED UM A G
FH, TITORMEZITTI ST A Rots 12X > TWET I Nz N— a > (1997 4E 10
H 24 H) ZullBErERI N, ERCERINEZ, 22 TRZOLEZMMAL, B
TEHEY I N THIEEDANDERZBILL 72\,

7.5.2 DATE-0BS ¥—7 — ROBHMLBESR

Peter Bunclark, 1996 Nov.19
fE1E: Arnold Rots, 1997-10-24T21:03:30

7.5.2.1 [Introduction] Z® FFa A ¥ MIARIZIX DATE-0BS ¥ —7 — FDHD
T4 —=IVHROERDOEZEZTED, HU74+—~y MIMLD “DATE” THEZTRTD
F—U—RFEEITRTCLEAIN, ZNSOMEITHAMN (24 7> a > TRl (2B7 518
WrEL, TARBTHDLNZEHMDZES L/z¥—"7— & LTI, DATE, DATE-O0BS,
DATE-END, DATE-MAP 2’H 5, ZNHDF—7— REEZMAFL T DATExxxx ¥—7— RN &
g5, AU YF D DATExxxx ¥ — 7 — N (F#Z DATE-0BS) IFIRD K 5 2 AHEZE L
LDTRERELETLIENEZT L,

1. M2 TH S, BELINAZRKXT—X1F 1 L EES U, FEBEFEDORLD 2
Mind 19 225 20 127> T UL £ 95,

2. DATExxxx DX A LAT — )VIEZEZI N TR,
3. DATE-0BS L #MDEHIA, HAH, KT L DBEBRPEZEI N TV,

4. H. H. DBz >TW5, L7=D>THN% ASCIIEIZY — F TE 72\,
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7.5.2.2 [BEZRDOHHE] RO 3 ODELRFHEZREKD,
1. DATExxxx ¥ — 7 — R CibN B HN 2R TXFHDO T +—< v b
2. DATE-0BS ¥—7 — NHE Dk
3. HIND XA LAT =)V (BA LV AT L) DRFE

7.5.2.3 [HNXFHNT #—< v bDIRFE]

1. DATExxxx DHEAD 7 «+ —)L K (’DD/MM/YY?) 1% 1900-1999 %33, 19 ffld 7
L= bh2T7 IR L7ZEH DN FITS 7 71 IVIZH 5T W5 &5 4l (Z DFREL
HHZERE N2 T 7 A VDADETH D) FFefile UTHE S,

2. HUWHERE T + —< v ME ISO-8601 DY Tty hTIRDEL SN TH 5,

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

<CCYY> EA VY R—EA2KT, <MM> IZZDEDHL VX —DHDE, <DD>
FEZOHDOA LV VX —DOHMNDOETH S, <hh> FZFDOHDOKM%ZRDLL, <mm>
Fa %, <ss[s.]>3R%EERT, BOT 1 —)L FOBEBERIZEE [0..59] OHIFH7ZH,
BA LAT =D UTC DEHEIES 5502 mRT7-0 60 Hfibhsd, T & ISO
8601 DfHfEEFTH 5,

KWEATIEZ—I2—ZXE L —& (TOLS57%) B TohrEbEn, B\
EATIEHM R OMICR R E T T 2722 iz 5k, NIUSERTFv 5
27 2% ASCIT D5 .2 (16 #ERFLT 0x2E) TH S, BWO/INBUILL T FITS ~v
X1 — RORANLRSMAMTTE R E DR,

3. B E 7213 BA) /%2 7 IOVICIRE T 5 X FHDADTFREI NG, T 7 4 ML,
Hf73 5 0 BRI NN, BRONIELITIEA T a v Th s,
7.5.2.4 [DATE-0BS ¥—"7— RODHEMRE]
1. ¥—7— FD%H(IL DATE-0BS D F £,

2. T LA DATE-0BS I3BIHIDOBIMEZ# R T LIREINERETH S, ZTNLUINDIRIR
314 vaRXy NTHRIBIZIEET S,

3. $RTD DATExxxx ¥F— "7 — RIXTF 74 )L b Tld, TOHMEDIZZ L T AR
fFRHLUTWS LRI NS,

4. DATExxxx ¥—"7 — NODffilX, DATE ¥—7 — N (BOHi2R) 2T, ThdrET
%5 HDU OFEZELRRALAT —IIVERRE XA LV AT LATREINERETH 5,
774 ME, UTC (1972 FLABEOD T — &) 5 UT (1972 FEPHTIO T — &) TH 5,
EUENDRTEERRA LAT =, 2V IZEL TH W F WX DS i EMEA
HNE, EHHEEIRNEINEIAY NTHIEIZTARETH 5,
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5. BA LYV AT LXIEEA LAT —IVIFHHRIIZRI NG Z LRI NS, 72720,
RA LAT—=)VDIREZFHUTT 74V b DIREZR U 7SRO T Z —1% 1001-01-01
75 3000-12-31 OREIDMETIX 1000 BEFEZRWEZA S, &\WnWD Z &2 8EFIT
KETE 5,

6. 7 7 A hTlk, TAI ®Zh & S 2K (UTC % TT) Tl&, K3 (5
BRIZITBIHIAT) D& ZATElI N ARINDZA S, R (TCG % TCB)
X TDB 7% ¥ O A 72 JEREE 55 & S5O D W2 B D35 &1, K OMED 7 7 4 )L b
DEWIX, BH»PZ OEERDF R TITbNz, WO I &ilkhbdEZAr>S, Ths
DF 7 AN MIMEREL D, FED FITS 7 7 1 IVTDRA AT — )L DRI
DAGDLEEZHITPE LNV, ZOF 74NV FDFWVIFERINEZRETH
% %,

7.5.2.5 [DATE ¥—7— KODfEMA]
1. DATE ¥—7 — RO HAHREOfEIZ. HDU OEREEZ2 K3,

2. MER ECER SN HDU 2L T, 2O 7 R—¥FILTEHE I N HAAHE D
T x—<v bWMEbNSEEX. DATE F—7 — FOfEIXEIZ UTC TEHLINLIAR
EThb,

7.5.2.6 [fl] 1996 4 10 A 14 HOBER%EH%Z 3 DB 5 LIRD K517 5,

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 [BITHEE] FITS HAWD Y 7 b7 o TIidkEIZ, HW7+—<v % 20 i
FLD HAT & MR L 2203 178 5 720 (00 1 1900 LRI N D), GiAalid VY 7 v =7 i
BRAWIZH 7 A=<y MRS URITNUER S50, AV Y =Ky 7 — Y DIEE D
6DV T7 MY T HBETTHETITHEY LRFHEIZEIND, FITS HZIAAY 7 b0 o 73
LW74—<v hTOEZIAADRAZ,. 1999-01-01T00:00:00 %5 2000-01-01T00:00:00
DRENZBIE L 1 e 5300,

1999-01-01 PARTIZHECAR, EHEI N5 FITS FEEAAI— R, FEEZRAATLIHFEEZ LV
HEG 74—y b TRID, LW I A=<y N TRIHLEZRDZ-ODTANET 3
I a—F 1 7 INRIF LR S\, 1900-01-01 LARTD DATE-0BS DHE& 1EH LW
74—y hTEIRITNER SRV,

7.5.2.8 [fI8k: MESINTWEY A LRT—ILOLRR] [[H: T OFERIZAAND DATExxxx
BRO—HTIEZR, |

23 TAT R ERERHIZ DOWT X 7.5.2.8 B,
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7.5. DATExxxx F¥—7 — K& 2000 &

1. A LA — )V ERET 5720 TIMESYS ¥ —7 — FOMHABHERI NG, Zhik,
HDU DT RTORHIZEAT 2 F—7— N HMIZH LT, FAlE LTHEHHEAI N
BRALVATLDERERT D, (HERPEOMIERED, DX A LA =)L~
DEBD 72D DIERERMLET 52X — T — NPT —X 237 L0EMZHRT 20T
720, &% O HDU 38D TIMESYS ¥ —7 — R2 GLRE TRV, YHA
RNICHRSINDHEIILLTOED TH 5,

UTC (Coordinated Universal Time(liE 5LHF); 1972 FLAEER I N D)

UT (Universal Time(t51); 1925 4ERARE S = v EHERF (GMT) & %5iffi, 1972
LTI UTC & 254ih)

TAI (International Atomic Time(EERE 1IK);“5 5 5B % & £\ UTC”, 1997-
07-01 TIX UTC & v 31 BH#EATWVD)

IAT (International Atomic Time(IEBEJFEFKf); TAI LR UTHOKL % L7z
7Z17)

ET (Ephemeris Time(JEZ&KK); TT OFIEICH 72D 1984 F £ THZR)

TT (Terrestrial Time(MiBKIRF); 1984 4ELAE TAU OFEHER 1 LA —)b, ET »
SR LTHE D, TAI LFEHILTWS (TAL IZX L 32.184 BH#EA TV S))

TDT (Terrestrial Dynamical Time(#ER I %K) = TT)

TDB (Barycentric Dynamical Time( A58 715%:F))

TCG (Geocenteric Coordinate Time(Hi/0AERERF); 1977-01-01 BABE TT £ v H &
Z 22 IR/ HEDEIGTHEATND),

TCB (Barycentric Coordinate Time (K RBEFERF); 1977-01-01 BAFE TDB £ b &
k% 05 B/ EOHETEATNG),

SEXME U TIRDEDE HIFTH L,
Explanatory Supplement to the Astronomical Almanac, Seidelmann P.K., ed.,
University Science Books, 1992, ISBN 0-935702-68-7

https://tycho.usno.navy.mil/systime.html
GPS FfE] (TAT &0 19 BENTWS) ORI LW,

2. 774N b CRRHOME X, Mt (EEITIIBIIFT) T TAL & FRHU 72 Rk
(TAL UTC, TT) Titon/zeFH R 5, 72720, JEfER (TCG % TCB) * TDB @
o5z, HARBERSEZ2EOY AT ADBEITIE, BEY 25 L OF A TBMHIA
TR EZ 5, KD FITS 77 ANV TDRA LA =)D TIZMD
HAGDLEEZHETIPELNRVD, ZOT 74N MDEZHIFMERHINLERE
ThHhbd, 2O5LETI7ANVEHRETEDE,. EOBHT—XIZIEL ALY TAI & [H
HIUZRGI TR 72 6 NTH D, R TDB 0O 208 25 [HN 70 25
EES PO THS, ZOHE, BHOREIDEVWHAHEINEIRETHSLZILE2E
k35, HEEITAREZ L, TDB-UTC OZEIXITIFEMRICEZE L, BHIRAEDA
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BIZEoT, 1EDQEE 500 BOIRIEZFEODZ L THS, T2, MENPHATE
WS (TGO & 512) K iiE 2z, 2 ISHONER RO & 5 2T, FHETS
L2 ehmloonsd,

“TT” 13 TAU OfEHETH B, Znid “TDT” ® “ET” LEMThsLEZOND,
72720, “ET” & 1984 LD 7 — X123 ffib 2 R E Tld7\, Explanatory
Supplement @ pp. 40-48 Z&MDZ &,

H U TIMESYS ¥ —7 — RA372\W., FHEEMREZE > TR WG, 1972 4
PO HMIZZZW L TE, “UTC? 23, 1972 L BT TF — X TlE, “UT” MMRE X
n3,

. il

INEFTOI ENS, 1996 4F 10 H 14 HOERFZIZWL DD DOEE 3D 50, *
D>5H 4 DODEME]EZET S,

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-0OBS= ’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.

Z O TRE I NZHRIEL. BEFD High Energy Astrophysics FITS ¥ifD iz
I N RXTE 7 — WA U TCEHRHINTWS, Ivyavitlaghson—ifT
b, UTFZEHRE,

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

VLBA 7u ¥ 7 hTld, TIMESYS Tld7 < TIMSYS ¥—7 — K &{# 5 H# %2 £ H
LTHH, BEIEX UTC & IAT OfE%2#HF L TWa, XD p.9 & p.16 R &,

http://www.cv.nrao.edu/fits/documents/drafts/idi-format.ps



8 TAU THEZINDEHE

ZZ Tk MAU A& A1)~ =a7)V] by G.A. Wilkinson, Comm. 5, in TAU Transac-
tions XXB (1989) 3 & F FITS Standard 4.0 5 5 BALOMEZ RIZLTH 5,

(https://www.iau.org/science/publications/proceedings_rules/units/)

3% 22: TAU #EXEHAT

Y = XS bas

ST FARFALT & wiBI AL

EX m A=K

HiE kg =N g(Z7' 7 L) B

FREfE s b sec DIEFRIEfE S RE TldAn

it A TRy

T K Ve v

Y= mol TV

SKrE cd T T

SETH £ rad V7V

VALSE sr ATIIVTV

TAU CTaRaE U T\ 5 SI By

JEIR B Hz ~N)UY s~ T

yal N —a—rVv kgms >

E5 Pa INA STV Nm ™2

IR F— J Ja—) Nm

B W AR Js!

B ¢ J—ay As

HIE v AN Jo !

£ Q F—I VA~!

AVRIRVA S T—RAVRA AV~!

TR A F 775K cv!

fié R Wb v —N— Vs

T ok T FAZ Wbm 2

2 VEVIIR AV — WbA ™!

S 1m — R cdsr

JiE0ics 1x Vw7 A lmm 2

£ 23: 51&IIH S RETIXARWIE ST HAL

PP B Bk jeg
EX A IV IA e —4A 109 m=0.1nm
R u /A 1076 m
N cc A AV 10=% m3
] dyn XA 107°N
IXNVF¥— erg ITILT 10°7J
I XN F— cal Aal) — 4.1868 J
E£H bar /N—JL 105 Pa
JE77 atm FREERKE 101325 Pa
TR gal H 1072 ms—2
TR G 5 A 1074T
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8. IAU THERE S5 Hifi

* 24: MOFFEI N D HAL

e AL Bk 1E
MDA S 5 I ST AL
I ] min o) 60s
h IR 3600s = 60 min
d H 86400s =24 h
a £ (Julian) 31557600s = 365.25d
yr 4 (Julian) a 2 TAU DAR A1)V
I A deg ME D (degree) (m/180) rad
arcmin  EOH 1/60deg = (7/10800) rad
arcsec  HEOW 1/3600 deg = (7/648000) rad
mas fEOI VR 1/3600000 deg
Rk au RICHAL 1.49598 x 10" m
lyr 4 9.460730 x 10 m
pc N—r o 3.0857 x 1016 m
solRad A% 6.9599 x 108 m
H& solMass AKBHEE 1.9891 x 103° kg
u Ji -8 BAT 1.660540 x 1027 kg
S sollum K& 3.8268 x 1026 W
IRNLVF— eV EHRIV b 1.602177 x 107197
Ry Ja— R~y 1252, ¢2 = 13.605692 ¢V
ARV b count VRTINS
ct VRV
photon 74 bV
R Jy V¥ U AF— 10~26 Wm ?Hz *
mag (D) Fih
R L1y — 101%/(47) photons m —2s~tsr—1
E K pixel (PR ELERD) E 7 k)L
pix (HEXPMERD) ¥ 7 2L
barn barn 10728 m?
Z DAt D TNA £ %1072 Cm
voxel ¥ 2 L® 3D ki
adu AD Z
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[41E% FITS ME2 (SFITS)) (M2, il B AR, RERL. 6. &, # O,
R, T8, FA (). B (), BHH), BXU, T 5 Eais s %ﬁ%&w~
TORGHIEDWTHEY SN, DR, N7 A BHIAT ORI (B, SFH. &,
B<) PBHRE S )V — T, %M%bkiof&JﬁﬁéMT%Tméi15m*ﬁFHB
BRI ZBLRIZHN T %, F/. FITS ¥—7— FIZDWTIEEE 10 FITR U,

PAR OBIFNZBET HBEITA TN TN B O THRAERIE N T 1 BUHIFTD Web ¥ 1+

https://subarutelescope.org/Observing/fits/
ESRI N0, ARITEGEREZFILE T2 3T DOLDTH DA, AFHE (5 7.0 )
I [ GERR X R TE T H B,

9.1 FIEBE&EE FITS ~v ¥ J)L—)L (Ver.1.8.0 (February 1, 2019))

TIXD EERFEOBNEE TG I NET —Z1%, STENEED S FITS BRATH X
N5, TNS6D FITS F—RIEINTA Bead iz ONT A BT °7r—h1 7
N, NEEING, T—HA TOMEIEH X, EAKIZET FITS 774~V HDU DAY
RIZEENTVWRITER SR, 2, WSOEDEHEED T — X %2 —fE L THRET
5L 577-DI2H, FITS ¥—7— RIZagER v B EM ol IRET
BB, T—RIEHIZBE LTI, STICBERNT A—=XIX FITS ~y X0 oI s
BN\, fRIFELY 7 b o 7 oHE iz X BBREEDEILERX B -DIZE FITS
F—U— oL@l DPLEENS,

ZZ T, TIEBYEEBETIZLATD FITS ~y BV —)VEED 5,

oT@é%%ﬁ@FHSAvﬁ®%§%81&5£%ﬁ\?ﬁ%FHSéEx(ﬁW@
naoj.org) Thd, INTOBMEEIZERINS FITS 771 VBELFNY XD
WEIZDWT, ZE2DOVE1—2RTEAREZIID2HBEND S,

o ERMINZ FITS @) —)v (IAU FITS -WG @ FITS Standard) (245,

o "NYXHETERINZF—T—N&, EHUZEERIUATIHIHEHL RV, £z,
Ay REFENT Common &I N/ZF—U— RIS THEHALRITNIER S 20N,
X 512 Imaging X Spectroscopy RELHEHINEZF—U— N, fBEINBH
E— FCHUFSNT —RIZHUHATH 5,

o BUHEEREA~y X —BI3H@ A~y X —7 — N E[ARIZBIHIREE 7L — 7#%%%
PERG U, ﬁ%b&fﬂi&b&b BEEEAREEITEE I — THOIREIZ L H K
AEBIRoTIVA, HEOHRET, LU, HETEEEL Web TRRT DL, W
AT H 7o T, /\U’fﬁﬁ{ﬁJF)ﬁHé% (fits@naoj. org) i DI Tk
Eo REAZE. BATO T 7 V) T 4 HEIZDOWTIHEEE SA (Support Astronomer)
MEEEDY T R—YUFT, PIZEBITTIIv Y a VFADEEIZDWTIE
NTABIFIPARF 2 XA M RTEIRS, £, TNODNRADY V27 %K
BEORINCR LT = 791 MCENT 2 &,

o WHBHIEEMNSTF — XA EEINIZIUOTUURIZ, BEZHHLAZF—T7—RiZ
%@a%fﬁ%baw’a F/-, BABEHLRWI &,

o WHBHMEEMN ST —XDBEREINIZIUDOTURIX., HEOHRTZ2B IR >725
f\/&4:17 K INS-VER DR izl S5 hDEEEZIMZA 5 Z &,
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WORBMEPH SN UDEDSNT VWD F—T — RIZOWT, FHOMERET S
MHEVEDE U 72561 fitsCnaoj.org NDORIWEDLYE, A7z LTHHAT 5,

BHIZEEHERAEXF—7— R, UFD220055 85500 A8THIZETSZ L,

a. HEAF—T—FHDS ULAILELDTTuY 7T 5, ZOKRIZIZ COMMENT
Subaru Device Dependent Header Block for FOCAS D X 5723 A > MTZ
AU, In& O &RAIZERT 5,

b, EAF—T—FEED, UMEOF—T—RFeded, Wullzmddzd
WCHEEIA Y N ERRABDSTr Y 76T 5,

B EFEG O~y X%, B2 X7a2%E ID L UTH A, %06?% BB FE
EPEHHICHEAT 5, ZOBRARERRD KSR > 725lid 2175, EEIDIX A,

B, C.D&S54EAe U, EHIFFI L, BfE, PHINTVWSEE ID 132U
Toy,

WiEID HEY

A AO36

B_ FMOS

C_ CIAO

D_ AO188

F_ FOCAS

H- HDS

I IRCS

K. MOIRCS
L. LGS

M_ MIRTOS
(O OHS

P_ HiCIAO

Q- COMICS
S_ Suprime-Cam
T Hyper Suprime-Cam
V. VTOS

W_ PFES

X_ SCExAO
Y_ CHARIS
Z_ IRD
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F—U— FMEEIF OIS DMAGDLREIETFIZ, F—T—FOHTIT)—2ZHLT
Image, Instrument, Telescope / Time / Environment / Statistics, Unit / Action

L35 (BERSBE KBS oIZEHETRE) ., HlAIX, EHBBRREOZY v MR
Vvavyyv ik, SLT (RYw b)), P/PA (RYvav7rZi), STR (F
BALaE) ALY TERT 55, ZODJEFIE, SLT (Category=Instrument),
P/PA (Statistics/Unit), STR (Action) 720, F—7— KX SLT_.PSTR &72%,

RGBH DEE1E WCS Zidid 5,

Extention {2 2WTI& ASCII Table Extension, Binary Table Extension, Image
Extension D AMMEHAIEETH 5,
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EXBAEDGZEIZIE, BNNTA RO T 2#EB LA T74+—~< v b 2T
E R R
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o VIV IVDMEEMEIZY 7N hi 2L L, V27 LVFB ST 1 oEE 5,

e ¥—7— K OBS-MOD IZD2W\WT

c MHF_ANRED LD ARA 7°0\)-?“——§?7b=753‘4§?2973=6 2 —9 5, =
?g4i?@ﬂ?@ﬂ?®bf%#%@%?éo&B\X?ﬁﬁfiﬁ?t
HFaY 0BS-MOD
e ESpE IMAG
VA, SpL SPEC
i e AR IPOL

B v, SPOL

(TR =RAT) & 1 XFOIT, TNUBREMEENTHIRVWI LTS
M. ZTOXFEHINZOWTH, RUEHDOZIHIC X > TES EERTH->TIERS
N, BURIEIE AT O R AR 2 27212, OBS-MOD (1L TE &I HI#H > A
FLMPS ATFT—RAL UTHET S Z 2545 (Migfba~ > KM
B,

e ¥—7U— K DATA-TYP IZDW\WT

CBUERLATOF —7 — FOMABHERE NG, ZNDSNDE D2 25 HE
WU 725613 fits_at_naoj.org IZHWEDLE TAR 2R TroHT LI &,

DATA-TYP
ACQUISITION
BIAS
COMPARISON
DARK
DOMEFLAT
DOMEFLAT_OFF
DOMEFLAT_ON
FLAT
FOCUSING
OBJECT
SKYFLAT
STANDARD
STANDARD_STAR
TEST

o T ANR—=XT ) XALIZDONT

C T ANE =) AL EEREF S TOABIIEEOYG, ThTho—EM%
PEETE 2 L5 IZHHINIT, DDV, BEMNIFITHI L, HLLVHDIZEE
bR, AL TEET LI L,

e FITS 7— X DJEAHIZDNT
- FITS 7 7 4 VARKDEM (72 £ 213 Rice ® Gzip). 5 \& FITS 7 7 1 VA
MiEnTwb T =Xz LT FITS AX > X — R THEZINT WS Tiled Image
Compression 2B 275 Z MW TE D, 72720, WADEMZ FRHZEHT 52 L
IR 2, 7 — X OEMIZAFEERETRIT ISR SR, JEMZE W2 5581, &
SHWoNTWS FITS 7 7 A VDA EH SHEEY —)b (ds9, fitsio, astropy 72 &)
EBRIERE Z b TWBIEAZEINT 5 &,
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9.2 FRAMEID JL—Jl (Ver.1.1.0(August 1, 2018))

AHFNIBR T — X Z2HA L, 27740V UL THWAEZHD FRAMEID % €%
57-0DEDTH3, UITUITHETEINA Z L 23H 5 DO THRHIHHRIZ AN T 1 BT D Web
U

https://subarutelescope.org/0Observing/fits/frameid/
EZRI N0, BB AT HAGERIZ 20D,

9.2.1 What is FRAMEID ?

FRAMEID is a string which is unique for each raw and quickly-processed frame (im-
age) obtained at the Subaru Telescope. A raw FITS file is saved as FRAMEID fits.

9.2.2 The Format

The current (as of March 2017) format of FRAMEID is the following.

"%3s%1s%08d" ¥ (instrument, data_type, frame_number)

e instrument - A three (3) letter instrument code. This is the primary key to distin-

guish instruments in the database. Here is the current instrument codes.

Facility Instruments

Instrument instrument code
A0188 AON
COMICS coM
FOCAS FCS
HDS HDS
HSC HSC
IRCS IRC
MOIRCS MCS
PFS PFS
VGW VGW

Visitor Instruments

Instrument instrument code
CHARIS CRS
HiCIAOQO HIC
IRD IRD
MIMIZUKU MZK
SCExAQ SCX
SWIMS SWS
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Decommissioned Facility Instruments

Instrument instrument code
A036 A0S
CIAO CIA
CISCO/0HS OHS
FMOS FMS
SUKA SUK
Suprime-Cam SUP

Decommissioned Visitor Instruments

Instrument instrument code
Kyoto3D-II K3D
RAVEN

Test Instruments

Instrument instrument code
CAC CAC
MIRTOS MIR
VTOS VTO1

note: The instrument code VTOS1 for decommissioned instrument VTOS is treated
as the only exception.

data_type - A single letter code to define the data type of each FITS file. Letters
allowed for data_type should be pre-defined for each instrument in a dictionary and
there are pre-defined letters, {’A’: 'raw frame’, 'E’: reserved for EXP-ID key, 'Q’:
'quickly-processed frame’, ’Z’: 'reserved by SMOKA’}. E and Z cannot be used in
any case. It is not mandatory for instruments to use A and Q, but A and Q cannot
be used for different data types when used. Each instrument team must define a
dictionary of the data_type in advance of the first data transfer test, and make an
agreement with the Subaru Telescope. Here is a description on instrument-specific
data_type dictionaries.

Datatype Dictionaries

Default Use

Letter Datatype
A raw frame
Q quickly-processed frame
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Non-default dictionaries

- HSC
Letter Datatype
A raw frame
B raw frame
Q quickly-processed frame
- PFS
TBD
SWIMS

B raw science frame from the blue channel
C MEF file containing two FITS cubes from the blue channel
R raw science frame from the red channel
S MEF file containing two FITS cubes from the red channel

e frame number - A 8 digit incremental frame number in the decimal system. frame_number
must be unique to each frame taken with an instrument. The largest significant
digit has reserved numbers as follows.

+ 0 to 6 - Raw frames
- 7 and 8 - Simulated frames
* 9 - Engineering frames

Engineering frames that require a special discussion by the Subaru Telescope
to be made publicly accessible.

* Default use
If an instrument generates only one FITS file per exposure, frame number
is simply an incremental 8digit number with the decimal system. For exam-
ple, the frame_number of the next exposure of frame_number = 00000100 is
00000101.
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- Instrument-Specific use
Some of the instruments at the Subaru Telescope produce more than one
frames per exposure. In this case, the structure and increment of frame_number

may be instrument-dependent. Some examples are described below.

& HSC

HSC produces 116 FITS files (4 of them will not be distributed) per
exposure separated into two 58 sequences. The two last significant dig-
its of frame number are used to specify each CCD, while the third last
significant digit is used to distinguish the 58 number sequence. The
first six digit number is also used to identify the exposure as well as
the sequence if it is an even number. If the first six digit number is an
odd number, it indicates the other sequence. Therefore, frame number
of HSC is incremented by 200 per exposure. For the detailed infor-
mation, please refer the CCD information of the instrument’s web site
(https://www.naoj.org/0Observing/Instruments/HSC/index.html).

€ MOIRCS
MOIRCS produces two FITS files corresponding to those taken with
channel-1 and channel-2. These two FITS files are saved separately
with odd and even number frame number corresponding to channel-1
and channel-2, respectively.

€ Suprime-Cam
Suprime-Cam produces ten FITS files per exposure. The last significant
digit of frame_number is assigned to specify each CCD. The frame_number
of Suprime-Cam, therefore, consists of the first 7 digits to identify the
exposure and the last digit to identify the CCD, and frame_number is
incremented by ten per exposure. See the CCD information of the in-
strument’s web site (https://www.naoj.org/0Observing/Instruments/
SCam/index.html) for the details.
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10 JIX3E=REED FITS ¥—7—RK
10.1 EAXF—7—FK
10.1.1 HAEAY SHEZIBEEHOD:ERA

B ER @b TE 2 F — T — Pk, AR ICHE# L 72 A A~y ZEEFIC R T N5,
A~y XHBNOSEH QMK FOE) Ths, AHHREFEINGZ Lhid 5,
BOHTEEIE AN T A BT D Web 31 b

https://www.naoj.org/Observing/fits/ja/header/basic_keywords/
I NZW,

KeyWord : FITS ~y X¥—7—FK
Revised: &5 HAS
Category: 7%,

Importance : HEE, UFDHE2H D, LU, KEEAF—T— ROHPTEAAY
A (Optional) &[FE UKD E DD B5E1T1E, ANy X2 ERT 5,

& 0y

Common WHF—T7— N

Imaging Wty T — X ERF—T7— N
Spectroscopy SNER T — XITBERF—T— R
Polarimetry WA T — 2Bl F—"7— K
Object PR NVAVENNIY -t SV RN
Optional F—T—NDEZRDAT, BHETITR,

Alias: Y —)V¥ v b ® Status Distribution Service ZF]H L T OBS (Gen2) 5 A7 —
RAZRGT 2HBEDIEEF—7 — K, T I Toolkit &FE LN TV, (FITS
b)) Toolkit IZ & D AJIWFHRETH B, F 7z, Next Toolkit & 72> TWHIX, K
N=TarDY =¥y NTHEY -V ERHETE, RBIHEEEICLELRD O,

ZI),
FormatF /FormatC : ¥ —7— FOFAEA (F: FORTRAN JEA / C: C FFBEA ),
Unit : F¥—7— FEOHA, F—7— FEORLIZEANIZZ DR TR T 25D &

‘é}:éo 272U, £S5 L CTHMENEL 25811, JIRTIE 2 Hiat Gl 243 & 4
HDZ L,

Recommend : 935 LHFHHERE T SHUEM, FEVPECRVRD ZOME%2HEHT 5,
SIMPLE, OBSERVAT (Z DWW TIEHT Z D% T 3,

Sample: fHDH,

Obsolete: T TIZflib iR Ro/zF—U7—FE2KT,

Comment : FITS ~y ZNIZFTREIND A VT4 TRA Y NDOHNR, HIZEASLE
BGEE, BAOEBE B IR,

Description : ¥ —7 — FOEKRPERR (HEE)

Description: F—7— FOREKRYEE (HAGE)
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10.1.2 EHAEA v §EHE (2018/08/01)

A DERAIZ & 0. ABCMEEATEEIZ LEdIHEW Keyword, Category, FormatF /FormatC,
Unit, Recommend, Obsolete (I&&C : O), Revised, Alias (Distribution Service) @ 7 HHH
ZINEk L. X 512 Importance, Sample, Comment, Description, Description] % & & 7z
ABC HEEAEEE (FEMEHIAT) 2 % L 7=,

AHEZLEHIND Z DD D, WHOFEEIFINT 1 BIHIFTD Web 1 b

https://www.naoj.org/0Observing/fits/ja/header/basic_keywords/
I NN,
@ — 7 — N ABC JIHEAEE
O: Obsolete

[F—7— FD ABC JHEAFE, £D 1(1/4): A ~ C)

O

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | O | Revised | Alias

ADC | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1998/12/10 | FITS.SBR.ADC

ADC-END | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1998/12/10 | FITS.SBR.ADC

ADC-STR | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1998/12/10 | FITS.SBR.ADC

ADC-TYPE | Telescope | Optional | A20/%-20s | - | - | - | 1998/12/10 | FITS.SBR.ADC-TYPE

AG-PRB1 | Telescope | Optional | F20.3/%20.3f | mm | - | - | 1999/05/10 |
FITS.SBR.AG-PRBR/AG-PRBX

AG-PRB2 | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/05/10 |
FITS.SBR.AG-PRBT/AG-PRBY

AIRM-END | Time | Optional | F20.3/%20.3f | - | - | - | 1999/03/01 | FITS.SBR.AIRMASS

AIRM-STR | Time | Optional | F20.3/%20.3f | - | - | - | 1998/11/25 | FITS.SBR.AIRMASS

AIRMASS | Time | Common | F20.3/%20.3f | - | | - | 1998/11/25 | FITS.SBR.AIRMASS

ALT-END | Telescope | Optional | F20.5/%20.5f | degree | | - | 1998/11/24 | FITS.SBR.ALTITUDE

ALT-STR | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.ALTITUDE

ALTITUDE | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.ALTITUDE

AO-FREQ | Telescope | Optional | 120/%20d | Hz | - | - | 1998/12/10 | -

AO-TIP | Telescope | Optional | A8/%-8s | - | - | - | 1999/03/01 | -

AD-WFS | Telescope | Optional | F20.5/%20.5f | - | - | - | 1998/12/14 | -

APERTURE | Spectroscopy | Optional | A30/%-30s | - | - | - | 1998/12/14 | -

APT-SIZE | Spectroscopy | Optional | F20.3/%20.3f | arcsec | - | - | 1998/12/14 | -

APTC-DEC | Spectroscopy | Optional | F20.8/%20.8f | degree | - | - | 1999/03/01 | -

APTC-RA | Spectroscopy | Optional | F20.8/%20.8f | degree | - | = | 1999/03/01 | -

APTCPIX1 | Spectroscopy | Optional | F20.1/%20.1f | pixel | - | - | 1998/12/10 | -

APTCPIX2 | Spectroscopy | Optional | F20.1/%20.1f | pixel | - | - | 1998/12/10 | -

AUTOGUID | Instrument | Optional | A8/%-8s | - | - | = | 1999/09/28 | FITS.SBR.AUTOGUID

AZ-END | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.AZIMUTH

AZ-STR | Telescope | Optional | F20.5/%20.5f | degree | - | - | 1998/11/24 | FITS.SBR.AZIMUTH

AZIMUTH | Telescope | Optional | F20.5/%20.5% | degree | - | - | 1998/11/24 | FITS.SBR.AZIMUTH

BIN-FCT1 | Instrument | Common | I20/%20d | pixel | - | - | 1998/11/24 | -

BIN-FCT2 | Instrument | Common | I20/%20d | pixel | - | = | 1998/11/24 | -

BITPIX | FITS | Common | 120/%20d4 | - | - | - | 1998/12/14 | -

BLANK | File | Common (*) | 120/%20d4 | - | - | - | 1999/03/01 | -

BSCALE | File | Common | F20.8/%20.8f | - I - | - | 1998/12/14 | -

BUNIT | File | Common | A10/%-10s | - I - | - | 1998/11/25 | -

BZERO | File | Common | F20.8/%20.8f | - I - | - | 1998/12/14 | -

C2ELT1 | WCS | Optional | F20.8/%20.8f | degree | - | = | 1999/05/26 | Toolkit

C2ELT2 | wes | Optional | F20.8/%20.8f | degree | - | = | 1999/05/26 | Toolkit

C2NIT1 | WCS | Optional | A8/%-8s | - | degree | - | 1998/11/25 | Toolkit

C2NIT2 | WCS | Optional | A8/%-8s | - | degree | - | 1998/11/25 | Toolkit

C2PIX1 | wes | Optional | F20.1/%20.1f | pixel | - | = 1 1999/03/01 | Toolkit

C2PIX2 | WCS | Optional | F20.1/%20.1f | pixel | - | - | 1999/03/01 | Toolkit

C2VAL1 | weCs | Optional | F20.8/%20.8f | degree | - | = | 1998/11/24 | Toolkit

C2VAL2 | WCS | Optional | F20.8/%20.8f | degree | - | - | 1998/11/24 | Toolkit

C2YPE1 | weCs | Optional | A8/%-8s | - | RA-—-TAN | - | 1998/11/25 | Toolkit

C2YPE2 | WCs | Optional | A8/%-8s | - | DEC--TAN | - | 1998/11/25 | Toolkit

CDELT1 | File | Common | F20.8/%20.8f | - I - | - | 1998/12/14 | Toolkit

CDELT2 | File | Common | F20.8/%20.8¢f | - I - | - | 1998/11/24 | Toolkit

CDi_j | weCs | Imaging(*) | F20.8/%20.8f | - | - | = | 2018/08/01 | Toolkit

CHECKSUM | File | Optional | A16/%-16s | - | - | - | 2019/01/25 | -

COADD | Instrument | Optional | I20/%20d | - | - | - | 1998/12/10 | -

COMMENT | Comment | Optional | A79/%-79s | - | - | - | 1998/12/14 | -

CRPIX1 | File | Common | F20.1/%20.1f | pixel | - | - | 1999/03/05 | Toolkit

CRPIX2 | File | Common | F20.1/%20.1f | pixel | - | = | 1999/03/01 | Toolkit

CRVAL1 | File | Common | F20.8/%20.8f | - | - | = | 1998/11/24 | Toolkit

CRVAL2 | File | Common | F20.8/%20.8f | - | - | = | 1998/11/24 | Toolkit

CTYPE1 | File | Common | A10/%-10s | - | RA-—-TAN | - | 1998/11/25 | Toolkit

CTYPE2 | File | Common | A10/%-10s | - | DEC--TAN | - | 1998/11/25 | Toolkit

CUNIT1 | File | Common | A10/%-10s | - | degree | - | 1998/11/25 | Toolkit

CUNIT2 | File | Common | A10/%-10s | - | degree | - | 1998/11/25 | Toolkit
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[F—7—FD ABCJIHEAREE, D 2(2/4): D ~ I)]

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | 0 | Revised | Alias

DATA-TYP | Object | Common | A30/%-30s [ | - | - | 2018/08/01 | -

DATASET | Object | Optional | A20/%-20s | - | - | = | 2018/08/01 | FITS.#Inst.DATASET
DATASUM | File | Optional | A10/%-10s | - | - | - | 2019/01/25 | -

DATE-O0BS | Time | Common | A10/7%-10s | UTC | | - | 1998/11/25 | Toolkit

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

DET-Ann | Instrument | Optional | F20.3/%20.3f | degree | - | - | 1998/12/14 | -

DET-ID | Instrument | Optional | 120/7%20d | - | - | - | 1998/12/10 | -

DET-NSMP | Instrument | Optional | I20/%20d | - | - | - | 1998/12/10 | -

DET-Pinn | Instrument | Optional | F20.3/%20.3f | arcsec | - | - | 1999/03/01 | -

DET-P2nn | Instrument | Optional | F20.3/%20.3f | arcsec | - | - | 1999/03/01 | -

DET-RST | Instrument | Optional | I20/%20d | - | - | - | 1998/12/14 | -

DET-SMPL | Instrument | Optional | A20/%-20s | - | - | - | 1998/12/14 | -

DET-TAVE | Instrument | Optional | F20.2/%20.2f | K | - | - | 1998/12/14 | -

DET-TMAX | Instrument | Optional | F20.2/%20.2f | X | - | - | 1999/03/01 | -

DET-TMED | Instrument | Optional | F20.2/%20.2f | X | - | - | 1999/03/01 | -

DET-TMIN | Instrument | Optional | F20.2/%20.2f | X | | - | 1999/03/01 | -

DET-TMP | Instrument | Common | F20.2/%20.2f | K | | | 1999/03/01 | -

DET-TSD | Instrument | Optional | F20.2/%20.2f | K | | - 1 1999/03/01 | -

DET-Tnn | Instrument | Optional | F20.2/%20.2f | K | | - 1 1999/03/01 | -

DET-VER | Instrument | Optional | A30/%-30s | - | - | Y | 1998/12/14 | -

DETECTOR | Instrument | Common | A20/%-20s | - | | - | 1998/12/10 | -

DETPXSZ1 | Instrument | Optional | F20.4/%20.4f | mm | | - | 1998/12/14 | -

DETPXSZ2 | Instrument | Optional | F20.4/%20.4f | mm | - | - | 1998/12/14 | -

DISPAXIS | Spectroscopy | Spectroscopy | 120/%20d | - | - | - | 1998/12/10 | -

DISPERSR | Spectroscopy | Spectroscopy | A20/%-20s | - | - | - | 1998/12/10 | -

DOM-HEND | Environment | Optional | F20.1/%20.1f I % | - | - | 1999/03/01 | FITS.SBR.DOM-HUM
DOM-HSTR | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.DOM-HUM
DOM-HUM | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.DOM-HUM
DOM-PEND | Environment | Optional | F20.2/%20.2f | hpa | - | - | 1998/12/14 | FITS.SBR.DOM-PRS
DOM-PRS | Environment | Optional | F20.2/%20.2f | hpa | - | - | 1998/12/14 | FITS.SBR.DOM-PRS
DOM-PSTR | Environment | Optional | F20.2/%20.2f | hpa | - | - | 1998/12/14 | FITS.SBR.DOM-PRS
DOM-TEND | Environment | Optional | F20.2/%20.2f | K | - | - | 1999/03/01 | FITS.SBR.DOM-TMP
DOM-TMP | Environment | Optional | F20.2/%20.2f | K | - | - | 1998/12/14 | FITS.SBR.DOM-TMP
DOM-TSTR | Environment | Optional | F20.2/%20.2f | K | - | - | 1999/03/01 | FITS.SBR.DOM-TMP
DOM-WEND | Enviromment | Optional | F20.2/%20.2f | m/s | - | - | 1999/03/01 | FITS.SBR.DOM-WND
DOM-WMAX | Environment | Optional | F20.2/%20.2f | m/s | - | - | 1999/03/01 | -

DOM-WMIN | Environment | Optional | F20.2/%20.2f | m/s | - | - 1 1999/03/01 | -

DOM-WND | Environment | Optional | F20.2/%20.2f | m/s | - | - | 1999/03/01 | FITS.SBR.DOM-WND
DOM-WSTR | Environment | Optional | F20.2/%20.2f | m/s | - | = | 1999/03/01 | FITS.SBR.DOM-WND
EFP-MIN1 | Instrument | Optional | 120/%204 | pixel | - | = | 1999/03/01 | -

EFP-MIN2 | Instrument | Optional | 120/%20d | pixel | - | - 1 1999/03/01 | -

EFP-RNG1 | Instrument | Optional | I20/7%20d | pixel | - | - | 1998/12/14 | -

EFP-RNG2 | Instrument | Optional | 120/%20d | pixel | - | - | 1998/12/14 | -

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

EQUINOX | Object | Common | F20.3/%20.3f | year | - | = 1 1999/09/28 | FITS.SBR.EQUINOX
EXP-ID | Instrument | Common | A12/%-12s | - | - | - | 1998/12/14 | -

EXPITIME | Time | Optional | F20.3/%20.3f | sec | - | | 1998/12/14 | -

EXPTIME | Time | Common | F20.2/%20.2f | sec | - | - | 1998/12/14 | -

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

F-RATID | Origin | Optional | F20.2/%20.2f | - | | Y | 1998/12/14 | -

FILTERnn | Instrument | Optional | A30/%-30s | - | - | - | 1998/12/14 | -

FLT-Ann | Instrument | Optional | F20.2/%20.2f | degree | - | - | 1998/12/14 | -

FOC-LEN | Origin | Optional | F20.3/%20.3f | mm | - | - | 1998/11/24 | -

FOC-POS | Origin | Common | A12/%-12s | - | - | - | 2018/08/01 | FITS.#Inst.FOC-POS
FOC-VAL | Origin | Common | F20.3/%20.3f | mm | - | = | 1999/03/01 | FITS.SBR.FOC-VAL
FRAMEID | Instrument | Common | A12/%-12s | - | - | = | 1999/09/28 | FITS.#inst.FRAMEID
GAIN | Instrument | Common | F20.3/%20.3f | e/ADU | - | = | 1998/12/14 | -

HISTORY | Comment | Optional | A60/%-60s | - | | - | 1998/12/14 | -

HST | Time | Common | A12/%-12s | HST | | - | 1998/12/14 | -

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

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

IMGROT | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.IMGROT
IMR-END | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.IMGROT
IMR-STR | Telescope | Optional | F20.3/%20.3f | degree | - | = | 1999/03/01 | FITS.SBR.IMGROT
IMR-TYPE | Telescope | Optional | A20/%-20s | - | - | - | 1999/03/01 | FITS.SBR.IMR-TYPE
INR-END | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.INSROT
INR-STR | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.INSROT
INS-VER | Instrument | Optional | A30/%-30s | - | - | - | 1999/03/01 | -

INSROT | Telescope | Optional | F20.3/%20.3f | degree | - | - | 1999/03/01 | FITS.SBR.INSROT
INST-PA | Instrument | Optional | F20.3/%20.3f | degree | - | - | 1999/09/28 | FITS.SBR.INST-PA
INSTRUME | Instrument | Common | A20/%-20s | - | - | = | 1999/03/01 | -
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10.1. HARF—7T—FK
[F—7— FD ABC HFEAFEH, D 3(3/4): L ~ R)]

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | 0 | Revised | Alias
LONGPOLE | WCS | Imaging | F20.1/%20.1f | degree | 180.0 | | 2018/08/01 | Toolkit
LONPOLE | WCS | Imaging | F20.1/%20.1f | degree | 180.0 | | 2018/08/01 | Toolkit
LST | Time | Common | A12/%-12s | LST | - | - | 2018/11/01 | FITS.SBR.LST
LST-END | Time | Optional | A12/%-12s | LST | - | | 1999/03/01 | Toolkit
LST-STR | Time | Optional | A12/%-12s | LST | - | | 1999/03/01 | Toolkit
M2-ANG1 | Telescope | Optional | F20.3/%20.3f | arcsec | - | | 1999/09/28 | FITS.SBR.M2-ANG1
M2-ANG2 | Telescope | Optional | F20.3/%20.3f | arcsec | - | | 1999/09/28 | FITS.SBR.M2-ANG2
M2-ANG3 | Telescope | Optional | F20.3/%20.3f | arcsec | - | | 2018/11/01 | FITS.SBR.M2-ANG3
M2-P0S1 | Telescope | Optional | F20.3/%20.3f | mm | - | | 1999/09/28 | FITS.SBR.M2-P0S1
M2-P0S2 | Telescope | Optional | F20.3/%20.3f | mm | - | | 1999/09/28 | FITS.SBR.M2-P0S2
M2-P0S3 | Telescope | Optional | F20.3/%20.3f | mm | - | | 2018/11/01 | FITS.SBR.M2-P0S3
M2-TIP | Telescope | Optional | A8/%-8s | - | - | - | 1998/12/10 | FITS.SBR.M2-TIP
M2-TYPE | Telescope | Optional | A8/%-8s | - | - | | 1998/12/10 | FITS.SBR.M2-TYPE
MJD | Time | Common | F20.8/%20.8f | day | - | | 1998/12/10 | Toolkit
MJD-END | Time | Optional | F20.8/%20.8f | days | - | | 1999/03/01 | Toolkit
MID-STR | Time | Optional | F20.8/%20.8f | days | - | | 1999/03/01 | Toolkit
N2XIS | WCS | Optional | I20/7%20d | - | 2 | | 1999/03/01 | Toolkit
N2XIS1 | weCs | Optional | I20/%20d | pixel | - | | 1998/12/10 | Toolkit
N2XIS2 | WCS | Optional | I20/%20d | - | | | 1999/03/01 | Toolkit
NAS-TAVE | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | -
NAS-TMAX | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | -
NAS-TMIN | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | -
NAS-TSD | Environment | Optional | F20.1/%20.1f | K | - | | 1999/03/01 | -
NAXIS | FITS | Common | 120/%20d4 | - | - | - | 1999/03/01 | Toolkit
NAXIS1 | FITS | Common | I20/7%20d | pixel | - | | 1999/03/01 | Toolkit
NAXIS2 | FITS | Common | I20/%20d | - | | | 1999/03/01 | Toolkit
NAXIS3 | FITS | Optional | 120/7%20d | - | | | 1999/03/01 | -
OBJECT | Object | Common | A30/%-30s | - | - | | 1998/11/25 | FITS.#Inst.0BJECT
0BS-ALOC | Telescope | Common | A12/%-12s | - | - | | 2018/08/01 | FITS.#Inst.0BS-ALOC
0BS-MOD | Instrument | Common | A30/%-30s | - | - | | 2018/11/01 | FITS.#Inst.0BS-MOD
OBSERVAT | Origin | Common | A20/%-20s | - | NADJ | | 1999/03/01 | FITS.SBR.OBSERVAT
OBSERVER | Origin | Common | A50/%-50s | - | - | - | 1999/03/01 | FITS.#Inst.OBSERVER
OUT-HEND | Environment | Optional | F20.1/%20.1f | % | - | | 1999/03/01 | FITS.SBR.OUT-HUM
OUT-HSTR | Environment | Optional | F20.1/%20.1f | % | - | - | 1999/03/01 | FITS.SBR.OUT-HUM
OUT-HUM | Environment | Optional | F20.1/%20.1f | % | - | | 1999/03/01 | FITS.SBR.OUT-HUM
OUT-PEND | Environment | Optional | F20.2/%20.2f | hpa | - | | 1999/03/01 | FITS.SBR.OUT-PRS
OUT-PRS | Environment | Optional | F20.2/%20.2f | hpa | - | | 1999/03/01 | FITS.SBR.OUT-PRS
OUT-PSTR | Environment | Optional | F20.2/%20.2f | hpa | - | | 1999/03/01 | FITS.SBR.OUT-PRS
OUT-TEND | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | FITS.SBR.QUT-TMP
OUT-TMP | Environment | Optional | F20.2/%20.2f | K | - | | 1999/03/01 | FITS.SBR.OUT-TMP
OUT-TSTR | Environment | Optional | F20.2/%20.2f | X | - | | 1999/03/01 | FITS.SBR.QUT-TMP
OUT-WEND | Environment | Optional | F20.2/%20.2f | m/s | - | - | 1999/03/01 | FITS.SBR.OUT-WND
OUT-WMAX | Environment | Optional | F20.2/%20.2f | m/s | | | 1999/03/01 | -
OUT-WMIN | Environment | Optional | F20.2/%20.2f | m/s | | | 1999/03/01 | -
OUT-WND | Environment | Optional | F20.2/%20.2f | m/s | - | | 1999/03/01 | FITS.SBR.OUT-WND
OUT-WSTR | Environment | Optional | F20.2/%20.2f | m/s | - | | 1999/03/01 | FITS.SBR.OUT-WND
P20JP1 | WCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
P20JP2 | weCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
P2iiijjj | WCS | Optional | F20.8/%20.8f | - | - | - | 1998/12/10 | Toolkit
PCiiijjj | WCS | Imaging(*) | F20.8/%20.8f | - | - | - | 2018/08/01 | Toolkit
POL-ANGn | Polarimetry | Optional | F20.2/%20.2f | degree | | | 1999/03/01 | -
POLARIZn | Polarimetry | Polarimetry | A30/%-30s | - | | | 1999/03/01 | -
PRD-MIN1 | Instrument | Optional | 120/%20d | pixel | | | 1999/03/01 | -
PRD-MIN2 | Instrument | Optional | I20/%20d | pixel | - | | 1999/03/01 | -
PRD-RNG1 | Instrument | Optional | 120/7%20d | pixel | - | | 1999/03/01 | -
PRD-RNG2 | Instrument | Optional | I20/7%20d | pixel | - | | 1999/03/01 | -
PROJP1 | WCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
PROJP2 | WCs | Optional | F20.1/%20.1f | - | 0.0 | | 1998/12/10 | -
PROP-ID | Origin | Common | A8/%-8s | - | - | - | 1998/11/25 | FITS.#Inst.PROP-ID
RA | Object | Common | A12/%-12s | - | - | | 1998/12/14 | FITS.SBR.RA
RA2000 | Object | Common | A12/%-12s | - | - | - | 1998/12/14 | Toolkit
RADECSYS | Object | Common | A8/%-8s | - | FK5 | | 2018/08/01 | Toolkit
RADESYS | Object | Common | A8/%-8s | - | FK5 | | 2018/08/01 | Toolkit
RET-ANGn | Polarimetry | Polarimetry | F20.2/%20.2f | degree | - | | 1998/12/14 | -
RETPLATn | Polarimetry | Polarimetry | A30/%-30s | - | - | | 1998/11/25 | -
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10.

[ —7 — RO ABC IFHEAE:®,

TIEHLEEED FITS ¥—7— K

ZD 4(4/4): S ~ 7)]

Keyword | Category | Importance | FormatF/FormatC | Unit |Recommend | | Revised | Alias

SECZ | Time | Optional | F20.3/%20.3f | - | - | - | 1998/12/14 | FITS.SBR.SECZ
SECZ-END | Time | Optional | F20.3/%20.3f | - | - | | 1998/11/24 | FITS.SBR.SECZ
SECZ-STR | Time | Optional | F20.3/%20.3f | - | - | | 1998/11/24 | FITS.SBR.SECZ
SEEING | Environment | Optional | F20.2/%20.2f | arcsec | - | | 1998/12/14 | FITS.SBR.SEEING
SIMPLE | FITS | Common | BOOLEAN/BOOLEAN | - | T | | 1998/11/25 | Toolkit

SLIT | Spectroscopy | Spectroscopy | A20/%-20s | - | - | | 1998/12/10 | -

SLT-LEN | Spectroscopy | Spectroscopy | F20.3/%20.3f | arcsec | - | | 1998/12/14 | -

SLT-0BJP | Spectroscopy | Optional | F20.3/%20.3f | arcsec | - | | 1998/12/14 | -

SLT-PA | Spectroscopy | Spectroscopy | F20.1/%20.1f | degree | - | | 1998/12/14 | -

SLT-PEND | Spectroscopy | Optional | F20.1/%20.1f | degree | - | | 1998/12/14 | -

SLT-PSTR | Spectroscopy | Optional | F20.1/%20.1f | degree | - | | 1998/12/14 | -

SLT-WID | Spectroscopy | Spectroscopy | F20.3/%20.3f | arcsec | - | | 1998/12/14 | -

SLTC-DEC | Spectroscopy | Optional | F20.5/%20.5f | degree | - | | 1998/12/10 | -

SLTC-RA | Spectroscopy | Optional | F20.5/%20.5f | degree | - | | 1998/12/10 | -

SLTCPIX1 | Spectroscopy | Spectroscopy | F20.1/%20.1f | pixel | - | | 1998/12/14 | -

SLTCPIX2 | Spectroscopy | Spectroscopy | F20.1/%20.1f | pixel | - | | 1998/12/14 | -

SV-PRB | Telescope | Optional | F20.3/%20.3f | mm | - | | 1999/09/28 | FITS.SBR.SV_PRB
TELESCOP | Origin | Common | A30/%-30s | - | - | | 1998/12/14 | FITS.SBR.TELESCOP
TELFOCUS | Telescope | Common | A30/%-30s | | - | - | 2018/08/01 | FITS.SBR.TELFOCUS
TIMESYS | Time | Common | A8/%-8s | | UTC | | 1998/12/14 | Toolkit

TRAN-END | Environment | Optional | F20.3/%20.3f | | - | | 1998/12/14 | FITS.SBR.TRANSP
TRAN-STR | Environment | Optional | F20.3/%20.3f | - | - | | 1998/12/14 | FITS.SBR.TRANSP
TRANSP | Environment | Optional | F20.3/%20.3f | - | - | | 1998/12/14 | FITS.SBR.TRANSP
UT | Time | Common | A12/%-12s | UTC | | | 1998/12/10 | Toolkit

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

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

UT1-UTC | Time | Optional | F20.5/%20.5f | sec | - | | 1998/12/14 | FITS.SBR.UT1-UTC
WAV-MAX | Spectroscopy | Spectroscopy | F20.4/%20.4f | nm | - | | 1998/12/14 | -

WAV-MIN | Spectroscopy | Spectroscopy | F20.4/%20.4f | nm | - | | 1998/12/14 | -

WAVELEN | Spectroscopy | Spectroscopy | F20.4/%20.4f | nm | - | | 1998/12/10 | -

WCS-O0RIG | WCS | Imaging | A20/%-20s | - | - | - | 1998/12/10 | Toolkit

WEATHER | Environment | Optional | A30/%-30s | - | - | | 2018/09/01 | FITS.SBR.WEATHER
ZD | Time | Optional | F20.5/%20.5f | degree | - | | 1998/11/24 | FITS.SBR.ZD
ZD-END | Time | Optional | F20.5/%20.5f | degree | - | | 1998/11/25 | FITS.SBR.ZD
ZD-STR | Time | Optional | F20.5/%20.5f | degree | - | | 1999/03/01 | FITS.SBR.ZD
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10.1. #EHARF—TU—F

@ ABC JHEAFEE (FEMEIHIN)
[ABC MEFE AT S (GEMBIAN ). £D 1(1/44): A ~ AG-PRBI]

-[ RECORD 1 ]+

Keyword

Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 2 ]+

| ADC

1998/12/10
Telescope
Optional
FITS.SBR.ADC
F20.3/%20.3f
degree

11.244

ADC PA during exposure (degree)

Typical position angle of atmospheric dispersion compensator during exposure (degree).
& it D RS Bl R DAL IE A DB 20, (degree)

Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

ADC-END
1998/12/10
Telescope
Optional
FITS.SBR.ADC
F20.3/%20.3f
degree

12.929
ADC PA at exposure end (degree)
Position angle of atmospheric dispersion compensator at the end of exposure (degree).

R T RO KK BAHER OALEM, (degree)

-[ RECORD 3 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

ADC-STR
1998/12/10
Telescope
Optional
FITS.SBR.ADC
F20.3/%20.3f
degree

12.989
ADC PA at exposure start (degree)
Position angle of atmospheric dispersion compensator at the start of exposure (degree).

e IR O KK B E AR O ALiE A,

Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

ADC-TYPE
1998/12/10
Telescope
Optional
FITS.SBR.ADC-TYPE
A20/%-20s

’BLUE °’
ADC name/type if used
Identifier of atmospheric dispersion compensator used (BLUE, NONE).

B oz K& isiiEsR O, (BLUE, NONE)

-[ RECORD 5 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ

|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
-[ RECORD 4 ]T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

AG-PRB1

1999/05/10

Telescope

Optional
FITS.SBR.AG-PRBR/AG-PRBX
F20.3/%20.3f

mm

25.234
AG Probe position (r:mm,x:mm)
First axis component of auto guider’s probe position (mm). (CASS/NAS:r:mm, PF:x:mm).

A= b AA X —DREDH 1 RS (), FHEMTIEX AR, ZOMOMEMTIIBR LM ZEERT 5,
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC JEEEAEES (FEMBIIM). 2D 2(2/44): AG-PRB2~ ALT-STR]

-[ RECORD 6 ]+

Keyword | AG-PRB2

Revised | 1999/05/10

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AG-PRBT/AG-PRBY

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 25.234

Comment | AG Probe position (Theta:degree, y:mm)

Description | Second axis component of auto guider probe position (CASS/NAS:Theta:degree, PF:y:mm).
Description] | A— MHA X —OMNEDE 28K, THEMTIXY A, ZTOMOESTIXEERFFZEKRT 5,
-[ RECORD 7 ]+

Keyword | AIRM-END

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | FITS.SBR.AIRMASS

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.221

Comment | Air mass at exposure end

Description | Air mass when an exposure ends.

Description] | @ THO KK E, ZEHEHDOHGE L, BMELOK TRZIDO KL,
-[ RECORD 8 1+

Keyword | AIRM-STR

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | FITS.SBR.AIRMASS

FormatF/C | F20.3/7%20.3f

Unit | -

Recommend | -

Sample | 1.224

Comment | Air mass at exposure start

Description | Air mass when an exposure begins.

Description] | #FAMIOKRGE. LEBHOLEEIE, RYDOFEHDORMKGKZ O KK,
-[ RECORD 9 ]+

Keyword | AIRMASS

Revised | 1998/11/25

Category | Time

Importance | Common

Alias | FITS.SBR.AIRMASS

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.223

Comment | Typical air mass during exposure

Description | Typical air mass during the exposure.

DescriptionJ | FEHHOHBIKLR KK R, BEHFOEHRLKE, Sonidk, BHAMELORKEVIEE L,
-[ RECORD 10 ]

Keyword | ALT-END

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.ALTITUDE

FormatF/C | F20.5/%20.5%

Unit | degree

Recommend | -

Sample | 78.12345

Comment | Altitude at exposure end (degree)

Description | Altitude of telescope pointing at exposure end (degree).
DescriptionJ | & TREDOMIM, BN degree, ZHENL T L — L DYHIX, BALHELHK TRONIA,
-[ RECORD 11 ]

Keyword | ALT-STR

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.ALTITUDE

FormatF/C | F20.5/7%20.5f

Unit | degree

Recommend | -

Sample | 78.15678

Comment | Altitude at start exposure (degree)

Description | Altitude of telescope pointing at exposure start (degree).
DescriptionJ | FELA THREOMMA, AL degree, ZLHEBEWL 7 L — L DGA X, Rt DT LB O,
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10.1. #EHARF—TU—F

[ABC ESEAREEE (FEMZIAM). £ 3(3/44): ALTITUDE~ APERTURE]

-[ RECORD 12 ]

Keyword | ALTITUDE

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.ALTITUDE

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 78.23456

Comment | Altitude of telescope pointing (degree)

Description | Typical altitude of telescope pointing (degree). Altitude changes during the exposure.

DescriptionJ | #UH[H D MELIK A0Sy, FEHOPREIRZNZE T 2MAALEE LW,

-[ RECORD 13 ]

Keyword | AO-FREQ

Revised | 1998/12/10

Category | Telescope

Importance | Optional

Alias | -

FormatF/C | I20/%204d

Unit | Hz

Recommend | -

Sample | 10

Comment | frequency of AO loop (Hz)

Description | Frequency of A0 control (Hz). Times per second the deformable mirror was transformed.

DescriptionJ | AO®HIMH (BEHHHIE) A (Hz), WEAKHE 2 1 WAL I ER (=HKmAE)

-[ RECORD 14 ]

Keyword | AO-TIP

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | -

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | ’0ON

Comment | Action of AO tip-tilt Mirror (ON/OFF)

Description | Action of AO tip-tilt Mirror (ON/OFF)

DescriptionJ | AO® tip-tilt SEEHIE=hEL (/). 16 °0N ° F7/ziX >0OFF

-[ RECORD 15 ]

Keyword | AO-WFS

Revised | 1998/12/14

Category | Telescope

Importance | Optional

Alias | -

FormatF/C | F20.5/%20.5f

Unit | -

Recommend | -

Sample | 1.2111177

Comment | sigma of residual wave front??

Description | sigma of residual wave front??

Description] | "I —7 70y by ¥ —TOMEFRDEE??

—-[ RECORD 16 ]

Keyword | APERTURE

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Aperture01’

Comment | Identifier of the entrance aperture

Description | 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 | FHW5# 7z Aperture mask @ ID %7l T 5, # Aperture DMl /ST A — X DWW TIFEBINLEE
|

IN—TDHET % Aperture List 2SHOH,
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[ABC JEEEAEEE (FEMBIIINT). 2D 4(4/44): APT-SIZE~ APTCTIX2]

-[ RECORD 17 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

DescriptionJ

-[ RECORD 18 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 19 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 20 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 21 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ
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APT-SIZE
1998/12/14
Spectroscopy
Optional

F20.3/%20.3f
arcsec

0.805

Diameter of the aperture (arcsec)

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’.)

Aperture DEAD K E X 2GR T 5, HfLIL arcsec, #£ L\ Aperture DILRF ITHE T L ICHEX

1% Aperture list £ DZFH, (APERTURE DIHH SO H)

APTC-DEC

1999/03/01
Spectroscopy
Optional

F20.8/%20.8f
degree

138.28976543

DEC of the aperture center (degree)

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’)
Aperture HL®D Dec. ZFLiRT 5, HifilE degree, T41& APTC-RA TRl I NDALEA, Miilidh LT

\& APTCPIX1,APTCPIX2 (Z4fJ&5d %, (APTCPIX1,APTCPIX2 & ZHDI)

APTC-RA
1999/03/01
Spectroscopy
Optional

F20.8/%20.8f
degree

23.45678901

RA of the aperture center (degree)

’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’)

Aperture HULD R.A. %GR 5, HALIX degree, 41X APTC-DEC Talik X5 A7iEAS, Mulids k-

T3 APTCPIX1,APTCPIX2 IZXfJ5d %, (APTCPIX1,APTCPIX2 £ SMODH)

APTCPIX1

1998/12/10
Spectroscopy
Optional

F20.1/%20.1f

pixel

511.5

Aperture center projected on det.(pix)

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.
Aperture FULDY & K72 S WAVELEN OYEAESH DRt EOALE %Gl 35, NAXIS1 Tl ¥ b

IR o 72T, BALIE pixel,

APTCPIX2
1998/12/10
Spectroscopy
Optional

F20.1/%20.1f
pixel

511.5

Aperture center projected on det.(pix)

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.
Aperture FULDY & K72 WAVELEN OYeAWESH Hiatids EOALE %k 35, NAXIS2 Tildkd b

i - 76T, BALIX pixel,



10.1. #EHARF—TU—F

[ABC JEFEARTEE (FEMSHM). £ ® 5(5/44): AUTOGUID~ BIN-FCT1]

-[ RECORD 22 ]

Keyword | AUTOGUID

Revised | 1999/09/28

Category | Instrument

Importance | Optional

Alias | FITS.SBR.AUTOGUID

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | ’OFF °

Comment | Auto Guide ON/OFF

Description | 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) A Ri4rHIIZ ON % OFF 2% ik 3§ 5, AG HYON i, AG (2 X3 tracking ATbil
| TWEHZEKT D

-[ RECORD 23 ]

Keyword | AZ-END

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AZIMUTH

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | -23.45678

Comment | Azimuth angle at exposure end (degree)

Description | Azimuth angle of telescope when an exposure ends (degree). North is 0, East is 90 degree.

Description) | FEHMKRTHDSAif, LZEFBH 7L —L05AIE, BEEROKRTIROGAA, Jbh%0 &, HHA¥ 90 &,

-[ RECORD 24 ]

Keyword | AZ-STR

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AZIMUTH

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 23.56789

Comment | Azimuth angle at exposure start (degree)

Description | Azimuth angle of telescope when an exposure begins (degree). North is 0, East is 90 degree.

Description] | BBAMRIGDAMf, LEBZEH 7 L —LADGEE. R OENBIGIO HALA, 650 E, WA 90 &,

-[ RECORD 25 ]

Keyword | AZIMUTH

Revised | 1998/11/24

Category | Telescope

Importance | Optional

Alias | FITS.SBR.AZIMUTH

FormatF/C | F20.5/7%20.5f

Unit | degree

Recommend | -

Sample | 23.51111

Comment | Azimuth of telescope pointing (degree)

Description | Typical azimuth angle of the telescope during the exposure (degree). North is 0, and East is 90.

Description] | @& DMK Z TG f, 630 B, BRAY9 O, B OHMEIFLNZS T 2 FHAANLEE LW,

-[ RECORD 26 ]

Keyword | BIN-FCT1

Revised | 1998/11/24

Category | Instrument

Importance | Common

Alias | -

FormatF/C | I20/%204

Unit | pixel

Recommend | -

Sample | 1

Comment | Binning factor of X axis (pixel)

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

Descriptiond | T—ZHMAZUND X [HOY =278, X fillklx CCD O NAXIS1 (ZiA - 7= Jilfl,
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[ABC NIEEEAEEE (FEMIZIAN). £ D 6(6/44): BIN-FCT2~ BUNIT]

-[ RECORD 27 ]

Keyword | BIN-FCT2

Revised | 1998/11/24

Category | Instrument

Importance | Common

Alias | -

FormatF/C | I20/%204

Unit | pixel

Recommend | -

Sample | 1

Comment | Binning factor of Y axis (pixel)

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

Description] | F—XFAL UKD Y AEDOE =78, Y ffEIXIX CCD O NAXIS2 (IR - 72 ik,

-[ RECORD 28 ]

Keyword | BITPIX

Revised | 1998/12/14

Category | FITS

Importance | Common

Alias | -

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | 32

Comment | # of bits storing pix values

Description | 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).

Description] | ¥—7— FOMHEIXEHTHH. ZOMMMEIXT — ZEEEDO Y A X2 RO ZBIZAVSH, —DDT—X
| B2RBETL720Iflibho Ly NIRRT, HRIREIZIKD 5 DOTHS: 8, 16 (16 £y MEH), 32
| (32 ¥y MEHD, -32 CEMERE/NIUIED. -64 (FFEEZE/INEUNED

-[ RECORD 29 ]

Keyword | BLANK

Revised | 1999/03/01

Category | File

Importance | Common (*)

Alias | -

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | -32768

Comment | Value used for NULL pixels

Description | Value used to specify the absence of pixel values. BLANK is normally used to fill out regions of the
| frame that haven’ been exposed e.g. because of windowing. (*)It is a common keyword in the case of
| positive BITPIX.

Descriptiond | Y2 & UM I D BLANK LS L WEA, ZOY T IVEIZEROZWMETSH 2 LR 5, (x)BITPIX
| PEDHEIZMHHE,

-[ RECORD 30 ]

Keyword | BSCALE

Revised | 1998/12/14

Category | File

Importance | Common

Alias | -

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 1.12345678

Comment | Real=fits-value*BSCALE+BZERO

Description | 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

Descriptiond | T—X DY 7 LIVEMNEBROYHEEZ R L TWRWVIHZ, TOY 7 UL EBROYEMEA~EHRT 57
| DIAVS, ZOMHiE, ¥—7—F BZERO HicHE T I NI U ToLBmAc LV kdDEN D, Wil
| i =BZERO + BSCALE x Y7 wILEDSIEDSEIZHA,

—-[ RECORD 31 ]

Keyword | BUNIT

Revised | 1998/11/25

Category | File

Importance | Common

Alias | -

FormatF/C | A10/%-10s

Unit | -

Recommend | -

Sample | ’ADU °

Comment | Unit of original pixel values

Description | 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.

Description] | 7— ZWRTHEEEOYHE (¥ —7 — N BSCALE & ¥—"7 — N BZERO IZ K 2 W& F-> TV wILH
|

NEAHINDG) OBNTH Y, XFHTHAEND,
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[ABC NIEEEAEEE (FEMIZIAN). £ D 7(7/44): BZERO~ C2NIT?2]

-[ RECORD 32 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

DescriptionJ

-[ RECORD 33 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 34 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

DescriptionJ

-[ RECORD 35 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 36 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

BZERO
1998/12/14
File
Common

F20.8/%20.8f

0.00000001

Real=fits-value*BSCALE+BZERO

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.

T—RDE T RIVAENPEEROWELEE R L TWRWIIZ, ZOE 7 Vil EEROYEHAZES 57
DIZHVWSND, ZOEMALTO®Y TH5, YHE = BZERD + BSCALE x Y27 ILf#

C2ELT1
1999/05/26
WwCS

Optional
Toolkit
F20.8/%20.8f
degree

0.00001233

X Scale projected on detector (#/pix)

The value is a floating point number giving the partial derivative of the coordinate specified by the
C2YPE1 keywords with respect to the pixel index, evaluated at the reference point C2PIX1, in units of
the coordinate specified by the C2YPE1l keyword.

F—7U— N C2PIX1 THRINDZEHEY 7 LIV DMEIZHVT+1 E7 VBB L 7ZHO, ¥—7— K C2YPEL
TRINDEEMEDH ) 2 KT

C2ELT2
1999/05/26
WwCS

Optional
Toolkit
F20.8/%20.8f
degree

0.00001234

Y Scale projected on detector (#/pix)

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.

F—7— N C2PIX2 THRINDZHEHEY 7 YILOAEIZBE W T+1 72V L 75D, ¥ —7— N C2YPE2
TRINDMEEMEDE ) 2 KT

C2NIT1
1998/11/25
WCs
Optional
Toolkit
A8/7-8s

degree

’degree ’

Units used in both C2VAL1 and C2ELT1

Physical unit used in both C2VAL1 and C2ELT1. ’degree ’ is recommended for the 2nd WCS for
spectroscopy/polarimetry.

2 wes O 1 EAMARTEBREDEEMED B TH O, XFHTEAS5NDS, /3% - BN OEE,

H52 WCS & L TIE *degree * fESEI N5,

C2NIT2
1998/11/25
WwCS
Optional
Toolkit
A8/%-8s

degree

’degree ’

Units used in both C2VAL2 and C2ELT2

Physical unit used in both C2VAL2 and C2ELT2. ’degree ’ is recommended for the 2nd WCS for
spectroscopy/polarimetry.

552 WCS D 2 Hl A AR S RROEEEDBATH V. XFHITERX6NS, 5% - B OGS,

B2 WCS & LTIk *degree ’ MHfEIRIN 5,
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[ABC NIEEEAEEE (FEMIZIAN). £ D 8(8/44): C2PIX1~ C2VAL2]

-[ RECORD 37 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

|

DescriptionJ

-[ RECORD 38 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

|

DescriptionJ

-[ RECORD 39 1]
Keyword |
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Sample |
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|

|

|

DescriptionJ

-[ RECORD 40 ]
Keyword
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Recommend
Sample
Comment
Description

DescriptionJ
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C2PIX1

1999/03/01

WwCS

Optional

Toolkit

F20.1/%20.1f

pixel

512.5

Reference pixel X on detector (pixel)

Slit projected pixel position of the reference point along #1 axis in the spectroscopy/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).

552 WCS RAID B ADOR M SIEFERS | # 5 TOM, 0 Wes RAE, A% - EBIITAY v b

RXAT 7T LD CCD EANDBREALEE EHEI R 72DV 6 N5, Dby 2Liub% pix. 0,

Y7 VDS pix. 5. KA (pix-1).6 &3 5, FAL (1,1),

C2PIX2

1999/03/01
wCs

Optional
Toolkit
F20.1/%20.1f
pixel

512.5

Reference pixel Y on detector (pixel)

Slit projected pixel position of the reference point along #2 axis in the spectroscopy/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).

5 2 WesS RIIDB I OMIH G ERLREE 2 {5 TOM, D wes Rk, 2% - BT AY v k

RXAT T 7LD CCD _EANDELEZ EMHITRT 20w ond, fliffiozod s vlfihg pix. o,

Y7 2 VAED pix. 5. AEliAY (pix-1).5 & 95, A (1,1),

C2VAL1
1998/11/24
wCs

Optional
Toolkit
F20.8/%20.8f
degree

188.73662083

Physical value of ref. pixel X (degree)

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.

9 2 WCS RHITHMEENE R C2PIX1 D C2YPEL DELLRIZHIT B, T D Wwes R5IE, 26 - GBI

TAYY bRXAT 75 LD CCD EADEGEAIEZ EMICRT 720 HVWSN 5,

C2VAL2

1998/11/24
WwCS

Optional
Toolkit
F20.8/%20.8f
degree

12.48544329

Physical value of ref. pixel Y (degree)

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.

2 2 Wes RIITLIREHE R C2PIX2 D C2YPE2 DMEELRIZE I B4, @ wes RFIE, 26 - el

TRV Y bRXAT 77 L0 CCD EADEREALEL ERICRT LDICAVWSND,



10.1. #EHARF—TU—F

[ABC JIEEEAEESE (FEMISIHAN). £ D 9(9/44): C2YPE2~ CDij]

—-[ RECORD 41 ]

Keyword | C2YPE1

Revised | 1998/11/25

Category | WCS

Importance | Optional

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | RA---TAN

Sample | *RA---TAN’

Comment | Pixel coordinate system

Description | Type of projection used for #1 axis in 2nd WCS. ’RA---TAN’ or ’DEC--TAN’ is recommended for
| spectroscopy/polarimetry mode.

DescriptionJ | 52 WCS 28 1 FEASHAOD FEATA, & RS UFH], HHT — X DH 2 Wes DAL PRA---TAN’ B i,
|

'DEC--TAN’ DRI N5,
-[ RECORD 42 ]

Keyword | C2YPE2

Revised | 1998/11/25

Category | WCS

Importance | Optional

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | DEC--TAN

Sample | ’DEC--TAN’

Comment | Pixel coordinate system

Description | Type of projection used for #2 axis in 2nd WCS. ’RA---TAN’ or ’DEC--TAN’ is recommended for
| spectroscopy/polarimetry mode.

DescriptionJ | %2 WCS # 2 FEAZl D JEASA 2 R 3 XXFH], BT — XD 2 Wes DA IE PRA---TAN’ 5,
|

'DEC--TAN’ 2RI N5,

-[ RECORD 43 ]

Keyword | CDELT1

Revised | 1998/12/14

Category | File

Importance | Common

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 0.00001212

Comment | X Scale projected on detector (#/pix)

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

DescriptionJ | ¥—"7— K CRPIX1 TRINDZHEIEY 7 LI DMBEICHNT+ Y7 VBEL KD, ¥—7— K CTYPEL
|

TRINSEEMHEDOH S %2 KT,
-[ RECORD 44 ]

Keyword | CDELT2

Revised | 1998/11/24

Category | File

Importance | Common

Alias | Toolkit

FormatF/C | F20.8/7%20.8f

Unit | -

Recommend | -

Sample | 0.00001155

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

Description | 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 | F—7— K CRPIX2 THEINBEHEY 7 LV DMBEIZENT+1 Y72 VBB LFD, ¥—7 — K CTYPE2
|

TRINDEFMEDH D 2R,

-[ RECORD 45 ]

Keyword | CDi_j

Revised | 2018/08/01

Category | WCS

Importance | Imaging(*)

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 0.0455

Comment | Pixel Coordinate translation matrix

Description | Pixel Coordinate translation matrix: i and j are the axis numbers, 1 or 2. (*)One of CDi_j and
| PCiiijjj must be present for imaging data.

Description] | 7 — X OMEFRIEMERERA S EAREERE LD i< DITHW S N EHTH, (x) %7 — X D&, CDi_j
|
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[ABC A (GBI, Zd 10(10/44): CHECKSUM~ CRPIX2]

-[ RECORD 46 1]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description
DescriptionJ
-[ RECORD 47 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend I
|
|
|
|
|
|

Sample
Comment
Description

DescriptionJ

Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 49 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 50 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ
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CHECKSUM
2019/01/25
File
Optional

A16/%-16s
€1J7dj96ciG6iG6civ6e’
HDU cheksum updated <datetime (e.g., 2018008-30T19:03:16)>

A parameter for data validation. CHEKSUM must be present if DATASUM is present.
T=RF v VWS /8T X — &, DATASUM MMFET H34A. CHECKSUM &7 fud 5w

COADD

1998/12/10
Instrument

Optional

120/%20d

10

Frame is created by # of sub-exposures

’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 ’EXP1TIME’ and this ’COADD’. (EXPTIME = EXP1TIME * COADD)

1 frame 2D sub-exposure &L HDOEWh&ilikd %, sub-exporsure DAL EXPITIME

Titi 41, EXPITIME & COADD ZHNI G E7-Wh a7 1 frame OFESINHIZTIEY 5, (EXPTIME = EXPITIME * COADD)

COMMENT

1998/12/14
Comment

Optional
A79/%-79s
’Comment °

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

AY X —HZF =T —RENRFTA=RXTRHLENHEVWEIRIA Y MEFTBRUZWEEICHNV S,

CRPIX1
1999/03/05
File

Common
Toolkit
F20.1/%20.1f
pixel

512.5

Reference pixel in X (pixel)

Pixel position of the reference point along #1 axis. By convention the center of the pixel is pix.O0,
pix.5 gives the right edge of the pixel and (pix-1).5 its left edge. Origin is (1,1).

1A COSREESONEE, TOWMETOEBETHEA YTy 7 ATRL ZZE/NIETH

%, B FRA xxx.0, AUiH xxx.5, Eih (xxx-1).5 &7& 5, Faix (1,1),

CRPIX2
1999/03/01
File

Common
Toolkit
F20.1/%20.1f
pixel

512.5

Reference pixel in Y (pixel)

Pixel position of the reference point along #2 axis. By convention the center of the pixel is pix.O0,
pix.5 gives the bottom edge of pixel and (pix-1).5 its top edge. Origin is (1,1).

Bo2W AN TCOSRBEHERONEE, TOM LETOHRTHD A VT v 7 ATRUZZH/NIUEETH

5, EZNHRD xxx.0, AiudS xxx.5, WA (xxx-1).5 &7 5, FaE (1,1),
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[ABC JEEEAEES (FEMSIIAT)., 2D 11(11/44): CRVAL1~ CUNTI T 1]

-[ RECORD 51 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

DescriptionJ
-[ RECORD 52 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
|
|

DescriptionJ
-[ RECORD 53 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
|
|
|

DescriptionJ

-[ RECORD 54 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 55 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

DescriptionJ

CRVAL1
1998/11/24
File

Common
Toolkit
F20.8/%20.8f

29.33333333
Physical value of the reference pixel X

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.
SHASLYUE R CRPIXL TO CTYPEL DRI B I 2METH V., FE/NIFHTHREI NS,

CRVAL2
1998/11/24
File

Common
Toolkit
F20.8/%20.8f

2.09777777
Physical value of the reference pixel Y

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.
SIAFME T CRPIX2 T CTYPE2 DI BT B TH b, FH/NBUE TR SN D,

CTYPE1

1998/11/25

File

Common

Toolkit

A10/%-10s

RA---TAN

’RA---TAN’

Pixel coordinate system

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

JERSA, % KT FF . BB 0% E1E CRA---TAN B\ &, "DEC--TAN’ X720, /bBlllo%E
i¥ "WAVELENGTH’ 2RI 15,

CTYPE2

1998/11/25

File

Common

Toolkit

A10/7-10s

DEC--TAN

’DEC--TAN’

Pixel coordinate system

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

JERSA, % KT XFF ], BB O5EE CRA---TAN B\ &, "DEC--TAN’ X720, /bBlHlos 4
I¥ "WAVELENGTH’ 2RI 15,

CUNIT1
1998/11/25
File
Common
Toolkit
A10/%-10s

degree

’degree ’

Units used in both CRVAL1 and CDELT1

Physical unit used in both CRVAL1 and CDELT1. ’nm’ is recommended for spectroscopy mode.
B1HPRTEROEMEDHEMTH Y, XFHTEZSND, EHEIEROBER *degree’, WEN
WOLEIT o’ AHEREI NS,
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC EFAREEE (FEMZIAM). £ D 12(12/44): CUNIT2~ DATA-OBS]

-[ RECORD 56 ]

Keyword | CUNIT2

Revised | 1998/11/25

Category | File

Importance | Common

Alias | Toolkit

FormatF/C | A10/%-10s

Unit | -

Recommend | degree

Sample | ’degree °

Comment | Units used in both CRVAL2 and CDELT2

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

Description] | #2MINEKTEBEOEEMOEAITH D, XFHTHEASND, ZHIEROLEIL *degree’ . HEH
|

HWOBAEF ‘o BRI NG,
-[ RECORD 57 ]

Keyword | DATA-TYP

Revised | 2018/08/01

Category | Object

Importance | Common

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’BIAS °

Comment | Type / Characteristics of this data

Description | This keyword describes a data type/characteristics. Values must be one of the followings: ACQUISITION,
| BIAS, COMPARISON, DARK, DOMEFLAT,
| DOMEFLAT_ON, DOMEFLAT_OFF, FLAT, FOCUSING, OBJECT, SKYFLAT, STANDARD, STANDARD_STAR, TEST

DescriptionJ | HU§7 —X OFSEZFLRT 5, BUD 52 fHIZLAT : ACQUISITION, BIAS, COMPARISON, DARK, DOMEFLAT, DOMEFLAT_ON,
|

DOMEFLAT_OFF, FLAT, FOCUSING, OBJECT, SKYFLAT, STANDARD, STANDARD_STAR, TEST

-[ RECORD 58 ]

Keyword | DATASET

Revised | 2018/08/01

Category | Object

Importance | Optional

Alias | FITS.#Inst.DATASET

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | 2098003d1021°

Comment | ID of an observation dataset

Description | ID of an observation dataset

DescriptionJ | Blll7—X v bD I D, ZOMEIFBEIZNU THIER2SHGE. HE2VWIET7 LV —LEKIY Y RDR
|

TA=RELTHEATING,

-[ RECORD 59 ]

Keyword | DATASUM

Revised | 2019/01/25

Category | File

Importance | Optional

Alias | -

FormatF/C | A10/%-10s

Unit | -

Recommend | -

Sample | €327899541°

Comment | data unit checksum updated <datetime (e.g., 2018-08-30T19:03:16)>
Description | A parameter for data validation. DATASUM must be present if CHECKSUM is present.
Descriptiond | T—&XF v 75 /%5 A —4&, CHECKSUM HF1ET 5554, DATASUM 72 ML &7\,
-[ RECORD 60 ]

Keyword | DATE-0BS

Revised | 1998/11/25

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | A10/%-10s

Unit | UTC

Recommend | -

Sample | 21998-09-14°

Comment | Observation start date (yyyy-mm-dd)

Description | UTC date at the beginning of the exposure. Format : yyyy-mm-dd
Description] | Z&HFAMOIE KD HIF, BALIX UTC T, yyyy-mm—dd DERX LT %,
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10.1. #EHARF—TU—F

[ABC JEHAREEE (FEMHIAM). £ 13(13/44): DEC~ DET-NSMP]

-[ RECORD 61 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 62 ]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

-[ RECORD 63 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 64 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

DescriptionJ

-[ RECORD 65 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

DEC
1998/12/14
Object
Common
FITS.SBR.DEC
A12/%-12s

’-01:23:45.67°

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

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

YRSHRAALE O KT, HRULIHE EQUINOX il EhTWwd, 47 L EBIIIEEDOREF.L &

—H B MEIFRN,

DEC2000
1998/11/25
Object
Common
Toolkit
A12/%-12s

’+20:00:12.34°

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

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 does NOT show accurate
field center of the instrument.

80T 200 0CHELL 7= 7%#%, & LIHE EQUINOX 2 J2000 AWV SN TWiUE, DEC &[H Uffe

5, B3 UHBNEEORE L L —BT 2 HBEIFR,

DET-Ann

1998/12/14
Instrument

Optional

F20.3/%20.3f
degree

0.045
Relative angle of nn-th detector (deg)
Angle between nn-th detector and instrument’s standard line (degree)

nn % H O O EEHERIZ T B HINEI 2T A (degree)

DET-ID

1998/12/10
Instrument

Optional

120/%20d

2

ID of the detector used for this data

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

BRI 52 2BIHREDE S, YT — X 2 BRI ERE (coD) Foilul T

DET-NSMP

1998/12/10
Instrument

Optional

120/%20d

1
# of multi-sampling in an exposure
number of multi-sampling in an exposure

1 [H DFE H Az EEE D Fe A U 247 5 5412 € D %K
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[ABC NEHAREEE (FEMGIEM). £ D 14(14/44): DET-Plnn~ DET-TAVE]

-[ RECORD 66 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

|

-[ RECORD 67 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

|

-[ RECORD 68 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 69 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 70 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
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DET-Pinn

1999/03/01
Instrument
Optional

F20.3/%20.3f
arcsec

61.875

Relative X pos of nn-th detector(arcsec)

X Position of the nn-th detector center relative from the field center or instrument standard position
RO 2 RO RE OB AT, WEEEME, HWIE, 74—V P X =55 on FHOBRH

A DOHULLE TO X #l (35 1 ) oM ALE

DET-P2nn

1999/03/01
Instrument

Optional

F20.3/%20.3f
arcsec

120.125

Relative Y pos of nn-th detector(arcsec)

Y Position of the nn-th detector center relative from the field center or instrument standard position
BRI OB g2 FOREOLGIC, REBEEME, fWiE, 71—V K22 X =55 on HHOKRH
OFOMLEE TO Y8 GB 2 8 J5 7 OAHXALE

DET-RST

1998/12/14
Instrument

Optional

120/%20d

2
reset number before exposure
Number of detector reset performed before exposure.

T AT SR Z ) 2y b U RE,

DET-SMPL

1998/12/14
Instrument

Optional

A20/7%-20s

’destructive’

sampling method

Sampling method of produced image.

EDEIBRNRR—=VTT—=R%2Y T ) VI Ul ERT X,

DET-TAVE

1998/12/14
Instrument

Optional

F20.2/%20.2f
K

121.87
Average of the detector temperature (K)
Average of the detector temparature during exposure. Unit is Kelvin (K).

WL O DOIRE, FHAMIIZRFTEE 2 ER L Twad, BALIZTLE Y (K),



[ABC A (

-[ RECORD 71 ]

10.1. #EHARF—TU—F

FEMEEANT). £ @ 15(15/44): DET-TMAX~ DET-Tnn]

Keyword | DET-TMAX

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 121.99

Comment | Max detector temperature during exp. (K)
Description | Maximum detector temperature during the exposure. Unit is Kelvin (K).
Description] | FEHFFOMHBOTERE, BAIXTILE Y (K),

-[ RECORD 72 ]

Keyword | DET-TMED

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 121.54

Comment | Median of the detector temperature (K)
Description | Median of the detector temperature during the exposure. Unit is Kelvin (K).
Description] | #FHHOMHIRED AT 1 7 U, BAIETILE Y (K)o
-[ RECORD 73 ]

Keyword | DET-TMIN

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 125.88

Comment | Min detector temperature during exp. (K)
Description | Minimum detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ | ZHHOMEMOBRMIFELE, BAIETILE Y (K)o

-[ RECORD 74 1]

Keyword | DET-TMP

Revised | 1999/03/01

Category | Instrument

Importance | Common

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 165.12

Comment | Detector temperature (K)

Description | Detectors’ typical (representative) temperature. Unit is Kelvin (K).
DescriptionJ | MRHHROIRE QMBI ZE (RFEAE), BAIETLVE Y (K.
-[ RECORD 75 ]

Keyword | DET-TSD

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 0.21

Comment | Standard Dev. of the detector temp (K)
Description | Standard deviation of the detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ | #&HiH DM EHRE DFHERE, BAFTILE Y (K),

-[ RECORD 76 ]

Keyword | DET-Tnn

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 165.13

Comment | nn-th Detector temperature (K)

Description | nn-th Detectors’ typical (representative) temperature. Unit is Kelvin (K).
Description] | n n#HOMINEILEDMANLME ((REM), BT VEY K).
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[ABC JEFEAREEE (FEMHIAM). £ D 16(16/44): DET-VER~ DISPERSR]

-[ RECORD 77 1]

Keyword | DET-VER (Obsolete: YES)

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Ver.1-c-2’

Comment | Detector control command script name
Description | Detector control command script name
Description | #RigHIHa~ > P22 Y 7+ D4Tf,

-[ RECORD 78 1]

Keyword | DETECTOR

Revised | 1998/12/10

Category | Instrument

Importance | Common

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’>CCb0o001 °

Comment | Name of the detector/CCD

Description | Name/Identification of the detector/CCD.
DescriptionJ | CCD FDH#HARDHFR

-[ RECORD 79 ]

Keyword | DETPXSZ1

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.4/7%20.4f

Unit | mm

Recommend | -

Sample | 0.0401

Comment | Detector pixel size in axisl (mm)
Description | Detector pixel size in first axis (NAXIS1). Unit is mm.
DescriptionJ | HUHEEROHE 1 Hli (NAXIS1) AMO Y7 LY+ X, HALE mm,
-[ RECORD 80 1]

Keyword | DETPXSZ2

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | F20.4/%20.4f

Unit | mm

Recommend | -

Sample | 0.0399

Comment | Detector pixel size in axis2 (mm)
Description | Detector pixel size in second axis (NAXIS2). Unit is mm.
DescriptionJ | MRHERDH 2l (NAXIS2) AMIODY 7 ¥ A X, Bfild mm,
-[ RECORD 81 ]

Keyword | DISPAXIS

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias I -

FormatF/C | I20/%204

Unit | -

Recommend | -

Sample | 1

Comment | Dispersion axis in frame

Description | The number of axis (n of NAXISn) along to dispersion.
Description] | A2 MLVOABAHIOIHES (NAXISn @ n (ZXE)
-[ RECORD 82 ]

Keyword | DISPERSR

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’Grizm500-6400°

Comment | Identifier of the disperser used
Description | Identifier (Name, grooves, etc.) of the disperser used.
DescriptionJ | fifHL TW 2 AT DARFTR Y
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10.1. #EHARF—TU—F

[ABC MEHAREEE (FEMZIAM). £ 17(17/44): DOM-HEND~ DOM-PSTR]

-[ RECORD 83 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 84 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 85 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 86 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 87 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 88 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

DOM-HEND
1999/03/01
Environment
Optional
FITS.SBR.DOM-HUM
520.1/%20.1f

5.4
Humidity in the dome at exp. end (%)
Humidity measured in the dome at the exposure end. Unit is %.

TR TIRFD N — AR, HALZ =k b (%),

DOM-HSTR
1999/03/01
Environment
Optional
FITS.SBR.DOM-HUM
F20.1/%20.1f

5.3
Humidity in the dome at exp. start (%)
Humidity measured in the dome at the exposure start. Unit is %.

FHBAIAIRE D N — AN, BALZ =k b (%),

DOM-HUM
1999/03/01
Environment

Optional
FITS.SBR.DOM-HUM
F20.1/%20.1f

h

23.1
Humidity measured in the dome
Humidity measured in the dome. Unit is %.

F—LWTHEL i, B S—2> b D,

DOM-PEND

1998/12/14
Environment
Optional
FITS.SBR.DOM-PRS
F20.2/%20.2f
hpa

645.83

Dome atm. pressure at exposure end (hpa)

Atmospheric pressure in the dome at the end of the exposure. Unit is hpa.
T TIFD N — ANKHE. WAL hpa,

DOM-PRS
1998/12/14
Environment
Optional
FITS.SBR.DOM-PRS
F20.2/%20.2f
hpa

648.21

Atmospheric pressure in the Dome (hpa)

Atmospheric pressure in the Dome. Unit is hpa.

# o ALK 22 I ZN T E S e R — AN TORE, HLIE hpa,

DOM-PSTR
1998/12/14
Environment
Optional
FITS.SBR.DOM-PRS
F20.2/%20.2f
hpa

645.14

Dome Atm. pressure at exp.start (hpa)

Atmospheric pressure in the dome at the start of the exposure. Unit is hpa.
AR D N — A NKE, BALIE hpa,
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC NEHAREEE (FEMAM). £ D 18(18/44): DOM-TEND~ DOM-WMIN]

-[ RECORD 89 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 90 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 91 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 92 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 93 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 94 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
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DOM-TEND

1999/03/01
Environment

Optional
FITS.SBR.DOM-TMP
F20.2/%20.2f

K

273.16
Temp. in the dome at exp. end (K)
Temperature measured in the dome/enclosure at the exposure end. Unit is Kelvin (XK).

FHIKTHRIZ R=2NTHlE SNz &iE. BT ILEY (K).

DOM-TMP
1998/12/14
Environment
Optional
FITS.SBR.DOM-TMP
F20.2/%20.2f

K

273.39

Temperature measured in the dome (K)

Temperature measured in the dome/enclosure. Unit is Kelvin (K).
HH P O RN R — AN TRE S N2 &, AL T L E Y (K).

DOM-TSTR
1999/03/01
Environment
Optional
FITS.SBR.DOM-TMP
F20.2/%20.2f

K

273.14
Temp. in the dome at exp. start (K)
Temperature measured in the dome/enclosure at the exposure start. Unit is Kelvin (K).

FHIBIARHIZ N — ANTHIE S NS, BAIE T ILE Y (K.

DOM-WEND

1999/03/01
Environment
Optional
FITS.SBR.DOM-WND
F20.2/%20.2f

m/s

10.88
Wind vel. in dome at exp. end (m/s)
Wind velocity measured in the dome/enclosure at the exposure end (m/s).

B TERIZHE U2 R—L2WNJEE (m/s),

DOM-WMAX

1999/03/01
Environment
Optional

F20.2/%20.2f
m/s

8.34
Max wind vel. in dome during exp. (m/s)
Maximum wind velocity (m/s) measured inside of the dome/enclosure during the exposure.

BT N — L CHIE T N Bk BGE, AL m/s,

DOM-WMIN

1999/03/01
Environment

Optional

F20.2/%20.2f
m/s

5.22
Min wind vel. in dome during exp. (m/s)
Minimum wind velocity (m/s) measured inside of the dome/enclosure during the exposure.

FEH T N — LS CHIE N B NEGE, AL m/s,



10.1. #EHARF—TU—F

[ABC NEHAREEE (GEMGEM). £ D 19(19/44): DOM-WIND~ EFP-RNG1]

-[ RECORD 95 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 96 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 97 1]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 98 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

—-[ RECORD 99 1]
Keyword
Revised
Category
Importance
Alias
FormatF/C
Unit
Recommend
Sample
Comment
Description

DescriptionJ

DOM-WND
1999/03/01
Environment
Optional
FITS.SBR.DOM-WND
F20.2/%20.2f

m/s

9.12
Wind velocity in the dome (m/s)
Wind velocity measured in the dome/enclosure (m/s).

R —2WTHlEL7ZE#E (m/s).

DOM-WSTR
1999/03/01
Environment
Optional
FITS.SBR.DOM-WND
F20.2/%20.2f

m/s

10.99
Wind vel. in dome at exp. end (m/s)
Wind velocity measured in the dome/enclosure at the exposure start (m/s).

BRI ICIE U 7z K — ZNEGE (m/s),

EFP-MIN1

1999/03/01
Instrument

Optional

120/7%20d

pixel

5

Start X pos. of effective area (pix)

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.

9 1l (NAXIS1) SiROEREROMIA Y 7 IV hiE, GRS IEA — =A% v YRR & E R0,

REDOTEHZE GO HEZHET,

EFP-MIN2

1999/03/01
Instrument

Optional

120/%20d

pixel

10

Start Y pos. of effective area (pix)

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.

527 (NAXIS2) AMAOAMTEILORMIGY 7 VLl GRS 34— —2AF v Y HE & Z 20,

KIRD NGz & LI Z T

EFP-RNG1
1998/12/14
Instrument

Optional

120/%20d
pixel

1024

X Range of overscan area (pix)

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.

55 1l (WAXIS1) HDENFRDOY 7 VB TORE X, FRFERE 34— N—2F v ViHEEES

RV, REOFHE GO ERT.
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC EHAREEE (FEMZIAM). £ D 20(20/44): EFP-RNG2~ EXP1TIME]

-[ RECORD 100 ]

Keyword | EFP-RNG2

Revised | 1998/12/14

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | 120/%20d

Unit | pixel

Recommend | -

Sample | 1024

Comment | Y Range of overscan area (pix)

Description | 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.

Description] | % 2#ll (NAXIS2) AHOHBFIBDOY I/ VB TOKRE X, ARHEEBE A —N— A% ¥ VHEEE S
I

v, RKON#ZE GO Z Y.

-[ RECORD 101 ]

Keyword | END
Revised | 1998/11/24
Category | FITS
Importance | Common
Alias | Toolkit
FormatF/C | -/~

Unit | -
Recommend | -

Sample | -

Comment | -
Description | This keyword has no associated value. Columns 9-80 shall be filled with ASCII blanks.

DescriptionJ | ZTODF—7— NIHEZK 7272\, 9-80 F1iF ASCII £ L7 5,
-[ RECORD 102 ]

Keyword | EQUINOX

Revised | 1999/09/28

Category | Object

Importance | Common

Alias | FITS.SBR.EQUINOX
FormatF/C | F20.3/%20.3f

Unit | year

Recommend | -

Sample | 1999.123

Comment | Standard FK5 (years)
Description | Epoch of the mean equator and equinox of the coordinate system used to express the WCS mapping. (FK5).

Description] | HESRfRIIDEEMEL 555, DA MEHEMEL LT, RA, DEC 2~y X —HIZFlR T 5,
-[ RECORD 103 1]

XFFBKEEZRT, 4 XFHIEEIOE, ROOSHOMEWBELESE2RT, YD 3 XFOXKA
J5#£1% FRAMEID & [A U,

Keyword | EXP-ID

Revised | 1998/12/14

Category | Instrument

Importance | Common

Alias | -

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | CACE00000231

Comment | ID of the exposure this data was taken

Description | 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.

Description] | ZODT—XDFHSNFEILERT ID FS, HHROMLMIILTZD ID HEMFHELNDS, HHD 3
|
I

-[ RECORD 104 ]

Keyword | EXP1TIME

Revised | 1998/12/14

Category | Time

Importance | Optional

Alias | -

FormatF/C | F20.3/%20.3f

Unit | sec

Recommend | -

Sample | 0.015

Comment | Exposure time of a frame(sec)

Description | ’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-exporsures were coadded.
| (°COADD’ and ’EXPTIME’). (EXPTIME = EXP1iTIME * COADD)

Description] | %% ® sub-exposure DRI %GR T 5, HAilL sec, 1 frame H7z D DRI FMIIX Z D EXPITIME
|

& MO coADD DFE ¥ 72 %, (COADD,EXPTIME & %) (EXPTIME = EXP1TIME * COADD)
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10.1. #EHARF—TU—F

[ABC NEFAREEE (GEMEM). £ D 21(21/44): EXPTIME~ FLT-Ann]

-[ RECORD 105 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

-[ RECORD 106 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

|

|

DescriptionJ

-[ RECORD 107 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |
-[ RECORD 108 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

|

-[ RECORD 109 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |

|

|

|

DescriptionJ

EXPTIME
1998/12/14
Time
Common

F20.2/%20.2f
sec

1234.56

Total integration time of the frame(sec)

’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 = EXP1TIME * COADD)
ZDT—RD, 1 frame H7z D ORI Z BT 5, HALIE sec, 1 frame A% sub-exposure D& L

& ThH BH4, EXPTIME % EXPITIME & COADD OfL 5L < %25, (EXPTIME = EXPITIME * COADD)

EXTEND
1998/11/24
FITS
Common

BOOLEAN/BOOLEAN

F

Presence of FITS Extention

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.

FITS 7 7 1 V%' extension % DYjEId. Primary Ny X—IZZOF—T— &AL, E%°T

) 2T 5, FdALE IR TN T WS NAXISh DEETH D, ZOF—7— FOBRRH D, %

DEHN T TH-oTH, FERRITI extension ZH7ZHR\WV, WS ZeEFHFIN5S,

F-RATIO (Obsolete: YES)
1998/12/14

Origin

Optional

F20.2/%20.2f

6.12

Monochromatic F-Ratio of the camera
Monochromatic F-Ratio of the instrument camera.
ED FH,

FILTERnn

1998/12/14
Instrument

Optional
A30/%-30s

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

m HHD 74 VE—FKA1 —IIZA>TW5, BHIZHERINEZT7 4NV E—F-1327 ) XLAD#HNT. nn
1 2 M DHERR,

FLT-Ann

1998/12/14
Instrument

Optional

F20.2/%20.2f
degree

6.12

Inclination of nn-th Filter (degree)

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.

nn HHOD 7 4 VR — DN T 5 A&, HBAILE (degree). 0 EDRHINHIE 7 1 VX —HIAER

T 5,
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC EHAREEE GEMEM). £ D 22(22/44): FOC-LEN~ GAIN]

-[ RECORD 110 ]

Keyword | FOC-LEN

Revised | 1998/11/24

Category | Origin

Importance | Optional

Alias | -

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 100000.111

Comment | Focal length of the telescope (mm)
Description | Focal length of the telescope.

DescriptionJ | SEizfHo S,
-[ RECORD 111 ]

Keyword | FOC-POS

Revised | 2018/08/01

Category | Origin

Importance | Common

Alias | FITS.#Inst.FOC-POS

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | ’CASSEGRAIN’

Comment | Focus where the instrument is attached
Description | Focus name where the instrument is attached. (Cassegrain/COUDE/Nasmyth-IR/Nasmyth-Opt/PRIME)

Description] | BIHIBEHN BTN TV M#, (Cassegrain/COUDE/Nasmyth-IR/Nasmyth-Opt/PRIME)

-[ RECORD 112 ]

Keyword | FOC-VAL

Revised | 1999/03/01

Category | Origin

Importance | Common

Alias | FITS.SBR.FOC-VAL

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 100000.254

Comment | Encoder value of the focus unit (mm)
Description | Position of the telescope focus unit (secondary mirror, prime focus unit).

Description] | ZEBIOAICMHHAI NG =y M DALE,

-[ RECORD 113 ]

Keyword | FRAMEID

Revised | 1999/09/28

Category | Instrument

Importance | Common

Alias | FITS.#inst.FRAMEID

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | CACA00000478

Comment | Image sequential number

Description | 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.

Description] | 7LV —A%2iAT 27-00@LES, BHO 3 XFIHENEEE2RT, 4 XFHIFET— 2308, WH
I

BAITIZQ 232K, RO DO SHIOHFIBLBEFEKT,

-[ RECORD 114 ]
GAI

Keyword |

Revised | 1998/12/14

Category | Instrument

Importance | Common

Alias | -

FormatF/C | F20.3/%20.3f

Unit | e/ADU

Recommend | -

Sample | 1.456

Comment | AD conversion factor (electron/ADU)
Description | AD conversion factor of the detector. Unit is electron/ADU.
DescriptionJ | MRHERD A/D ZHDFEE, HALIX electron/ADU,
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10.1. #EHARF—TU—F

[ABC JEHAREEE (GEHGIIEM). £ D 23(23/44): HISTORY ~ IMGROT]

-[ RECORD 115 ]

Keyword | HISTORY
Revised | 1998/12/14
Category | Comment
Importance | Optional
Alias | -
FormatF/C | A60/%-60s
Unit | -
Recommend | -

Sample | >QDAS ok’
Comment | History
Description | Used for describing the history of data analysis and so on performed to the data.

DescriptionJ | M%7 — XIZx L TR I N/ WHEE,
-[ RECORD 116 ]

Keyword | HST

Revised | 1998/12/14

Category | Time

Importance | Common

Alias | -

FormatF/C | A12/%-12s

Unit | HST

Recommend | -

Sample | 214:25:00.012°

Comment | Typical HST at exposure (HH:MM:SS.SSS)

Description | Typical Hawaii Standard Time of exposure (HH:MM:SS.SSS). A middle time of the exposure is recommended.

DescriptionJ | #HFFOIAIH Hawaii Standard Time (N7 FREHEND), FEHIBHIA L HE T OHRREITONT A BHER %
|

LEBHOGEITIE, RYOHE LG & REOFHE T OREICE T 27T A BHERPEE LWV,

-[ RECORD 117 ]

Keyword | HST-END

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | -

FormatF/C | %12s/%-12s

Unit | HST

Recommend | -

Sample | 214:27:00.012°

Comment | HST at exposure end (HH:MM:SS.SSS)
Description | Hawaii Standard Time when an exposure ends (HH:MM:SS.SSS).

DescriptionJ | FEHF& T Hawaii Standard Time (N7 HMERD), Z2EBLHOLAE I, BASEE LK T ORI,

-[ RECORD 118 ]

Keyword | HST-STR

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | -

FormatF/C | %12s/%-12s

Unit | HST

Recommend | -

Sample | 214:23:00.012°

Comment | HST at exposure start (HH:MM:SS.SSS)
Description | Hawaii Standard Time when an exposure begins (HH:MM:SS.SSS).

DescriptionJ | #EHBHMARED Hawaii Standard Time (N7 KHERY), ZEBZHOLA X, A O HBIHERORA,

-[ RECORD 119 ]

Keyword | IMGROT

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMGROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 45.998

Comment | Angle of the Image Rotator (degree)

Description | 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 O, and increases for eastwardrotation. The range of the
| angle is from O to 360 degree.

DescriptionJ | Image Rotator DE&HH OMEIKZ ML %25iR 5, Hifiild degree, (IMR-END. IMR-STR H &
|

DF), LDSIAM0E, HEID THINS 5, HOHMIZOEN» 536 0ETH S,
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC JEEEAEEE (FEMIBIHIAT), £ D 24(24/44): IMR-END~ INR-STR]

-[ RECORD 120 ]

Keyword | IMR-END

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMGROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 45.954

Comment | Image rotator angle at end (degree)

Description | This keyword shows an angle of the Image Rotator(degree) at the end of the exposure.(See also ’IMGROT’)

DescriptionJ | #{H#& TIFTD, Image Rotator DJFURNED S DMEEFRT 5, Hifild degree, MEDERD
|

IZ2\WT X IMGROT 2 &N Z &,

-[ RECORD 121 ]

Keyword | IMR-STR

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMGROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 46.229

Comment | Image rotator angle at start (degree)

Description | This keyword shows an angle of the Image Rotator (degree) at the beginning of the exposure. (See also
| ¢“IMGROT’)

DescriptionJ | FEHFHIARAITD, Image Rotator DJFFALED O DAE Z GRS 5, BN degree. AEDEHD
|

IZ2\WT X IMGROT 2 &N Z &,

-[ RECORD 122 ]

Keyword | IMR-TYPE

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.IMR-TYPE

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | *RED °

Comment | Identifier of the image rotator

Description | This keyword shows a kind of the Image Rotator used for the observation. ’RED’, ’BLUE’, and ’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’.

Description | i N T3 Image rotator D% 7R T 5, Fif & L Cld RED(F#ARM). BLUE(F#HE ).
|

IR (FAH) B X O NONE(rotator 2 L) 23H D, WIN»2HHT 5,

-[ RECORD 123 ]

Keyword | INR-END

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.INSROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | -23.456

Comment | Instrument Rotator angle at end (degree)
Description | Angle of instrument rotator at the end of the exposure (degree).

DescriptionJ | M 7D instrument rotator [HEf, ZLEFZE T L —LADGEIL, BkEH O 7O [HEEA,
-[ RECORD 124 ]

Keyword | INR-STR

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.INSROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 14.567

Comment | Instrument Rotator angle at Start (deg)

Description | Angle of instrument rotator at the start of the exposure (degree).
DescriptionJ | FEHFAMAIGD instrument rotator [EHEf, ZEFZEM T L — ADEEIE. B O HBHIAIED [HHEA,
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10.1. #EHARF—TU—F

[ABC NEHAREEE (FEMRIAM). £ D 25(25/44): INS-VER~ LONGPOLE]

-[ RECORD 125 ]

Keyword | INS-VER

Revised | 1999/03/01

Category | Instrument

Importance | Optional

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’FOCAS-HO01CO01MO1F01°’

Comment | Version of the instrument /control-soft

Description | 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 | BIZEED N— NEUCHIEY 7 bON—=Ta UhGlikEhn b, F7z, cCD #lf#Y 7 b (Messia) DN
I

—Ta VR FITS HEON—-—VarvEE5ENns,

-[ RECORD 126 ]

Keyword | INSROT

Revised | 1999/03/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.INSROT

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | -23.444

Comment | Typical inst. rot. angle at exp.(degree)

Description | Typlcal angle of instrument rotator during the exposure (degree).

DescriptionJ | F&MFFOHMAEIH instrument rotator [FEI¥sfH, & MBAMANG & THED FEIZNZ B 1) 5 LA AL £

L\,

-[ RECORD 127 ]

Keyword | INST-PA

Revised | 1999/09/28

Category | Instrument

Importance | Optional

Alias | FITS.SBR.INST-PA

FormatF/C | F20.3/%20.3f

Unit | degree

Recommend | -

Sample | 89.999

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

Description | 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 | #HlIZEE 7 J > Y D fififi (Position Angle:P.A.), AU v h& CCD D AN %GHT 5DIZfHb
|

N5, BAITE (degree) T, dbZ 0EE L, HEI0ELT 5,
-[ RECORD 128 ]

Keyword | INSTRUME

Revised | 1999/03/01
Category | Instrument
Importance | Common

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’0HS °

Comment | Name of instrument
Description | Character string representing the name of the instrument.

DescriptionJ | BHI%EE DM % £ 5,

-[ RECORD 129 ]

Keyword | LONGPOLE (Obsolete: YES)

Revised | 2018/08/01

Category | wCs

Importance | Imaging

Alias | Toolkit

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | 180.0

Sample | 180.0

Comment | The North Pole of standard system (deg)

Description | The north pole of the standard system in the native system (degree). (Dbsolete use LONPOLE)

DescriptionJ | JOFBKMIMERLRIZE T 5 KERFEFED LMD S 7 (degree), HWFHBHAIIIIGT 5 TAN £#iDE 413 180.0
| -

Er LTHW, (IHZ, LONPOLE %f#>
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC MEEAREEE (FEMHIAM). £ D 26(26/44): LONPOLE~ M2-ANG1]

-[ RECORD 130 ]

gﬁ%%ﬁ‘lﬁ%ﬂ#@ LEBHOGEITIE, B OF BN & REOFE M T OhEICE T 25 ERE
SR E LW,

Keyword | LONPOLE

Revised | 2018/08/01

Category | wCs

Importance | Imaging

Alias | Toolkit

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | 180.0

Sample | 180.0

Comment | The North Pole of standard system (deg)

Description | The north pole of the standard system in the native system (degree).

DescriptionJ | JEFIERIHIMERLRIZE T 5 KEREFEDILMBD /1 (degree), HGHIAIIZHIGT 5 TAN Z#iDE 413 180.0
| EELUTRWY,

-[ RECORD 131 ]

Keyword | LST

Revised | 2018/11/01

Category | Time

Importance | Common

Alias | FITS.SBR.LST

FormatF/C | A12/%-12s

Unit | LST

Recommend | -

Sample | 200:25:00.012°

Comment | Typical LST during exp. (HH:MM:SS.SSS)

Description | Typical Local Sidereal Time during the exposure (HH:MM:SS.SSS). A middle time of the exposure is
| recommended.

DescriptionJ | FEHHOMAN Local Sidereal Time (HMi/51HERF), H—FTHDGEITIEFTEHBIE KT oI
|
|

-[ RECORD 132 ]

Keyword | LST-END

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | LST

Recommend | -

Sample | 200:27:00.012°

Comment | LST at end of exposure (HH:MM:SS.SSS)
Description | Local Sidereal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ | B THD Local Sidereal Time (HMifffHEN), ZEZEHDHE I, BT LK TROMEER,

-[ RECORD 133 ]

Keyword | LST-STR

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | LST

Recommend | -

Sample | 200:23:00.012°

Comment | LST at start of exposure (HH:MM:SS.SSS)
Description | Local Sidereal Time at start of the exposure (HH:MM:SS.SSS).
DescriptionJ | FELFHIAIFD Local Sidereal Time (M ATHER)), LHEBDOGE X, BV DOHE LA FMG S /2R
DlE 2,

-[ RECORD 134 ]

Keyword | M2-ANG1

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-ANG1

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.015

Comment | Theta X of the M2 (arcsec)

Description | X-direction Angle of the secondary mirror (arcsec).
Description | H 2O X HMIDME (arcsec),

160



10.1.

[ABC JEFEARGEE (FEMISIAAT). @ 27(27/44): M2-ANG2~ M2-TIP]

BEARF—T—FK

-[ RECORD 135 ]

Keyword | M2-ANG2

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-ANG2

FormatF/C | F20.3/7%20.3f

Unit | arcsec

Recommend | -

Sample | 0.026

Comment | Theta Y of the M2 (arcsec)
Description | Y-direction Angle of the secondary mirror (arcsec).
DescriptionJ | B 2HDY AMDMAE (arcsec)

-[ RECORD 136 ]

Keyword | M2-ANG3

Revised | 2018/11/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-ANG3

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.026

Comment | Theta Z of the M2 (arcsec)
Description | Z-direction Angle of the secondary mirror (arcsec).
DescriptionJ | 28D Z KD E (arcsec)

-[ RECORD 137 ]

Keyword | M2-POS1

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-P0S1

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 5.123

Comment | X-Position of the M2 (mm)
Description | X-direction Position of the secondary mirror (mm).
DescriptionJ | 228D XSO E (mm)

-[ RECORD 138 ]

Keyword | M2-P0S2

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-P0S2

FormatF/C | F20.3/7%20.3f

Unit | mm

Recommend | -

Sample | 0.023

Comment | Y-Position of the M2 (mm)
Description | Y-direction Position of the secondary mirror (mm).
DescriptionJ | 2 DY FMODALE (mm)

-[ RECORD 139 ]

Keyword | M2-P0S3

Revised | 2018/11/01

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-P0S3

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 0.023

Comment | Z-Position of the M2 (mm)
Description | Z-direction Position of the secondary mirror (mm).
DescriptionJ | 28D z AMOALE (mm)

-[ RECORD 140 ]

Keyword | M2-TIP

Revised | 1998/12/10

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-TIP

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | °OFF °

Comment | Tip/Tilt of the Secondary Mirror (ON/OFF)
Description | Tip-Tilt of the secondary mirror (ON/OFF).
DescriptionJ | 8 28iD Tip-Tilt DA (ON/OFF)
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10.

[ABC JEH AT (

-[ RECORD 141 ]

TIEHLEEED FITS ¥—7— K

FEMELEALT). = D 28(28/44): M2-TYPE~ N2XIS]

Keyword | M2-TYPE

Revised | 1998/12/10

Category | Telescope

Importance | Optional

Alias | FITS.SBR.M2-TYPE

FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | ’0pt °

Comment | Type of the Secondary Mirror (Opt/IR)

Description | Type of the Secondary Mirror (Opt/IR)

Description | 2 2 85D (0pt/IR)

-[ RECORD 142 ]

Keyword | MJD

Revised | 1998/12/10

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | day

Recommend | -

Sample | 51137.01789537

Comment | Modified Julian Date at typical time

Description | Modified Julian Date at typical time during the exposure. MJD=JD-2400000.5 (JD:Julian Date)

DescriptionJ | #Hth@HBIKZIEZNZ BT ZMEIELY Y AH, MID & MID = Y 7 AH-2400000.5 & EHEINT
|

W5, THRRZR ) 2 &0 & ITHPGER S 5 2 I3 BIIKES IC & > TEE.
-[ RECORD 143 ]
Keyword | MJD-END
Revised | 1999/03/01
Category | Time
Importance | Optional
Alias | Toolkit
FormatF/C | F20.8/%20.8f
Unit | days
Recommend | -
Sample | 51137.01789537
Comment | Modified Julian Date at the end of exp.
Description | Modified Julian Date at the end of the exposure. MJD=JD-2400000.5 (JD:Julian Date)
Description] | @ TIFRIZEBITBEELY Y AH
-[ RECORD 144 ]
Keyword | MJD-STR
Revised | 1999/03/01
Category | Time
Importance | Optional
Alias | Toolkit
FormatF/C | F20.8/7%20.8f
Unit | days
Recommend | -
Sample | 51137.01789537
Comment | Modified Julian Date of the start exp.
Description | Modified Julian Date at the start of the exposure. MJD=JD-2400000.5 (JD:Julian Date)
DescriptionJ | FTEHHMARAIZBIFSEBELY Y AH
-[ RECORD 145 ]
Keyword | N2XIS
Revised | 1999/03/01
Category | weCs
Importance | Optional
Alias | Toolkit
FormatF/C | I20/%204
Unit | -
Recommend | 2
Sample | 2
Comment | Dimension of axes in 2nd WCS
Description | Dimension of the 2nd WCS
Descriptiond | AV v hOEFEWC STHRT 2 & EOMOE, &EH 2, FICHHME—FTHVWLND,
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10.1. #EHARF—TU—F

[ABC EHAREEE (GEMGEM). £ D 29(29/44): N2XIS1~ NAS-TSD]

-[ RECORD 146 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

-[ RECORD 147 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

-[ RECORD 148 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

-[ RECORD 149 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

-[ RECORD 150 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

-[ RECORD 151 ]
Keyword |
Revised |
Category |
Importance |
Alias |
FormatF/C |
Unit |
Recommend |
Sample |
Comment |
Description |
DescriptionJ |

N2XIS1

1998/12/10

wCs

Optional

Toolkit

120/%20d

pixel

1024

# of pixels/row for slit projection

Number of pixels along the X axis of the slit projection.

AV b OEFEWC S TRET 5 & D Xl (3 1) Arom=L, Ei2abE— FTlvwsns,

N2XIS2
1999/03/01
wCs
Optional
Toolkit
120/%20d

1024
# of scan lines for slit projection
Number of pixels along the Y axis of the slit projection.

2V FOEHEAEWC STERT 2L 0 Y il (5521 SriomzE, EIZ/HEE—FTHWLoND,

NAS-TAVE

1999/03/01
Environment
Optional

F20.2/%20.2f
K

274.01
Averaged Temperature in Nas.enclosure(K)
The average of the temperature (Kelvin) in the Nasmyth enclosure.

FTH P OFAIRENOEERE, BAIETILE Y (K),

NAS-TMAX

1999/03/01
Environment

Optional

F20.2/7%20.2f
K

274.13

Max temperature in Nasmyth enclosure (K)

Maximum temperature (Kelvin) in the Nasmyth enclosure.
HHPOFAIABRNOREERL, BAXTVEY (K).

NAS-TMIN

1999/03/01
Environment

Optional

F20.2/%20.2f
K

273.66
Min temperature in Nasmyth enclosure (K)
Minimum temperature (Kelvin) in the Nasmyth enclosure.

TR D F A I ZABENORKRE, BALIXTILEY (K),

NAS-TSD
1999/03/01
Environment

Optional

F20.1/%20.1f

K

0.3

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

Standard Deviation of the temperature (Kelvin) in the Nasmyth elclosure.

RO F A I ZABNIZE T 2IREZLOBEERE, BALIZTILE Y (K),
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC MEFATEE (FEIHIAN), ZD 30(30/44): NAXIS~ OBJECT]

-[ RECORD 152 ]

Keyword | NAXIS

Revised | 1999/03/01

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | 2

Comment | # of axes in frame

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

Description] | ZOF—7— FOfHIE 999 %A M WIHADOEKTH Y, T—XEFIhOHOMERT, ZOMEH 0D
I

BEE. O FITS BEOHIZTF —ZWFMAE LRV L 2RT,

-[ RECORD 153 ]

Keyword | NAXIS1

Revised | 1999/03/01

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | I20/%20d

Unit | pixel

Recommend | -

Sample | 1024

Comment | # of pixels/row

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

Description] | 7 — XELH DM 1 /A0 T — X BWHEHE KT, NAXIS % 0 DF4A. NAXISn (ZIE—YJEdidk L Tida s
| 72w,

-[ RECORD 154 ]

Keyword | NAXIS2

Revised | 1999/03/01

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | 120/%20d

Unit | -

Recommend | -

Sample | 1024

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

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

Description] | 7 — XELHIDH 2D T — X WHEHE KT, NAXIS % 0 D¥f. NAXISn (ZIE—YIEdd LT s
| 7Z8u,

-[ RECORD 155 ]

Keyword | NAXIS3

Revised | 1999/03/01

Category | FITS

Importance | Optional

Alias | -

FormatF/C | I20/%20d

Unit | -

Recommend | -

Sample | 36

Comment | # of the 3rd axis

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

Description] | 7 —XELHIDH SHIAFIDT — X WHREE KT, NAXIS % 0 DA, NAXISn (ZIE—HJ5dilk L Tidz s
RN

-[ RECORD 156 ]

Keyword | OBJECT

Revised | 1998/11/25

Category | Object

Importance | Common

Alias | FITS.#Inst.0BJECT

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | 23C120 °

Comment | Target Description

Description | Identification of object observed.

DescriptionJ | #BHINRRAKDOLHTE, Sk, #H1+
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10.1. #EHARF—TU—F

[ABC MEHAREEE (FEHIEM). £ 31(31/44): OBS-ALOC~ OUT-HEND)]

-[ RECORD 157 ]

TIHH, BHEEESREENIZD > THT — X OIEAARERD T, HEORNE KA 2 BENDH 5,
ffil% "Observation" F7zi% "Standby",

Keyword | 0BS-ALOC

Revised | 2018/08/01

Category | Telescope

Importance | Common

Alias | FITS.#Inst.0BS-ALOC

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | ’OBSERVATION’

Comment | Allocation mode for Instrument

Description | The status of the allocation mode for Instrument. This keyword describes whether the instrument is
| in Observing or Stand-by mode. ("Observation" or "Standby")

Description] | B{MIEDEL D AHPRE BINPRIE TEEEN VTV 2 D AFRETREENICH 5 2 DA %75
|
|

-[ RECORD 158 ]

Keyword | OBS-MOD

Revised | 2018/11/01

Category | Instrument

Importance | Common

Alias | FITS.#Inst.0BS-MOD

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Imaging °’

Comment | Observation Mode

Description | Observation Mode of the data taken (Spectroscopy, Imaging, Imaging-Polarimetry, Spectro-Polarimetry,
| etc.) The value is defined by Instrument Developers following the regulation.

Descriptiond | 7 — XHUSHFOBME—F Rk, 206, mXGRGE. WX il T 0s, EIEHERI N2 ER
| FEEDPEHRT B,

-[ RECORD 159 ]

Keyword | OBSERVAT

Revised | 1999/03/01

Category | Origin

Importance | Common

Alias | FITS.SBR.OBSERVAT

FormatF/C | A20/%-20s

Unit | -

Recommend | NAOJ

Sample | °NAQJ °

Comment | Observatory

Description | Observatory where the data was taken. Values must be ’NAOJ ’ or ’Natl.Astr.Obs.Japan’.

Descriptiond | 7— X OEFI N7-BUIFT4. *NAODT ° s\ &, *Natl.Astr.Obs.Japan’® 29 %,

-[ RECORD 160 ]

Keyword | OBSERVER

Revised | 1999/03/01

Category | Origin

Importance | Common

Alias | FITS.#Inst.0OBSERVER
FormatF/C | A50/%-50s

Unit | -

Recommend | -

Sample | >G.KOSUGI, et al.’
Comment | Name(s) of observer(s)
Description | This keyword shows the name(s) of observer(s) who took the data.

Descriptiond | Y7 — X ZEUF L 7-8LAIE (v —7),
-[ RECORD 161 ]

Keyword | OUT-HEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-HUM

FormatF/C | F20.1/%20.1f

Unit | %

Recommend | -

Sample | 6.7

Comment | Outside humidity at exp. end (%)

Description | Humidity (%) measured outside of the dome/enclosure at the exposure end.
DescriptionJ | FEHHE THHZ N — LA/NBTHIE TN WE, BAIE =2 b (W),
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC JEFEARTEE (FEMISIAA). £ @ 32(32/44): OUT-HSTR~ OUT-TEND]

-[ RECORD 162 ]

Keyword | OUT-HSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-HUM

FormatF/C | F20.1/%20.1f

Unit | %

Recommend | -

Sample | 5.5

Comment | Outside humidity at exp. start (%)
Description | Humidity (%) measured outside of the dome/enclosure at the exposure start.

DescriptionJ | FHBHIAIFIZ N — AANBTHIE T N2l E, BAIE -2 b (0.

-[ RECORD 163 ]

Keyword | OUT-HUM

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-HUM

FormatF/C | F20.1/%20.1f

Unit | %

Recommend | -

Sample | 15.3

Comment | Humidity measured outside of dome (%)
Description | Humidity (%) measured outside of the dome/enclosure.

Description | F— AR THIESWZEE, BAIZ -2V (D),

-[ RECORD 164 ]

Keyword | OUT-PEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-PRS

FormatF/C | F20.2/%20.2f

Unit | hpa

Recommend | -

Sample | 623.12

Comment | Outside Atmos.press. at exp. end (hpa)
Description | Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure end.

DescriptionJ | #HHE TIHZ N — A/NBTHIE T Wz &E. HA7IE hpa,

-[ RECORD 165 ]

Keyword | OUT-PRS

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-PRS

FormatF/C | F20.2/%20.2f

Unit | hpa

Recommend | -

Sample | 621.45

Comment | Atmospheric pressure outside dome (hpa)
Description | Atmospheric pressure (hpa) outside of the dome/enclosure.

DescriptionJ | N—AAMNETHIE T NZ&E, HALIE hpa,

-[ RECORD 166 ]

Keyword | OUT-PSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-PRS

FormatF/C | F20.2/%20.2f

Unit | hpa

Recommend | -

Sample | 621.32

Comment | Outside Atmos.press. at exp. start (hpa)
Description | Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure start.

Descriptiond | #EHIBHIAREC N — 2ZSMBCHIE X N2 KE, HALIE hpa,

-[ RECORD 167 ]

Keyword | OUT-TEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-TMP

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 274.01

Comment | Outside temperature at exp. end (K)

Description | Temperature (Kelvin) measured outside of the dome/enclosure at the exposure end.
DescriptionJ | FEEHE THHI N — LA/MNBCTHIE T Wiz &, BALIETLE Y (K,
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10.1. #EHARF—TU—F

[ABC EFEAREEE (FEMHIAM). £ 33(33/44): OUT-TMP~ OUT-WND)]

-[ RECORD 168 ]

Keyword | OUT-TMP

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-TMP

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 277.39

Comment | Temperature measured outside of dome (K)
Description | Temperature (Kelvin) measured outside of the dome/enclosure.

Description] | F—2ASMBTHIE I Wz&il, BALIZTILE Y (K),

-[ RECORD 169 ]

Keyword | OUT-TSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-TMP

FormatF/C | F20.2/%20.2f

Unit | K

Recommend | -

Sample | 273.44

Comment | Outside temperature at exp. start (K)
Description | Temperature (Kelvin) measured outside of the dome/enclosure at the exposure start.

DescriptionJ | #HBHIAKHIC F— AAMNETHIE S Nz K. BALIETLE Y (K,
-[ RECORD 170 ]

Keyword | OUT-WEND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-WND

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 11.24

Comment | Outside wind velocity at exp. end (m/s)
Description | Wind velocity (m/s) measured outside of the dome/enclosure at the exposure end.

DescriptionJ | #HHE TIHZ F— AN THIE & N7z BH, BA7IE m/s,

-[ RECORD 171 ]

Keyword | OUT-WMAX

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 13.19

Comment | Max Outside wind vel. during exp. (m/s)
Description | Maximum wind velocity (m/s) measured outside of the dome/enclosure during the exposure.

DescriptionJ | #HHIZ F— ANBTHIE E Nz KEH, HA11E m/s,

-[ RECORD 172 ]

Keyword | OUT-WMIN

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 9.59

Comment | Min Outside wind vel. during exp. (m/s)
Description | Minimum wind velocity (m/s) measured outside of the dome/enclosure during the exposure.

DescriptionJ | @& HiHIZ ¥ — AN THIE & -/ NEGE, HA71E m/s,

-[ RECORD 173 ]

Keyword | OUT-WND

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-WND

FormatF/C | F20.2/7%20.2f

Unit | m/s

Recommend | -

Sample | 6.49

Comment | Wind velocity outside of dome (m/s)
Description | Wind velocity (m/s) measured outside of the dome/enclosure.
Description | N—A/MFTHIES N2 M0E, HALIE n/s,
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC JEFARTEE (FEMSHM). £ ® 34(34/44): OUT-WSTR~ PCiiijjj]

-[ RECORD 174 ]

Keyword | OUT-WSTR

Revised | 1999/03/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.OUT-WND

FormatF/C | F20.2/%20.2f

Unit | m/s

Recommend | -

Sample | 9.43

Comment | Outside wind velocity at exp. start(m/s)
Description | Wind velocity (m/s) measured outside of the dome/enclosure at the exposure start.

DescriptionJ | #HBHMAIFIZ N — AN THIE & W7z BiH, BT m/s,
-[ RECORD 175 ]

Keyword | P20JP1

Revised | 1998/12/10

Category | WCS

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the first axis

Description | Projection type of the X (1-st) axis for slit projection: fixed to 0.0

DescriptionJ | AU Y FOHEEIZDOWT, W ODDOEHEIETHELRDNNTA—XD X L) #iAMOME, FIT5M
|

E-FCMHEIN5D,

-[ RECORD 176 ]

Keyword | P20JP2

Revised | 1998/12/10

Category | WCs

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the second axis

Description | Projection type of the Y (2-nd) axis for slit projection: fixed to 0.0

Descriptiond | AU hOEEIZDOWT, W DPOEYIECTHELIRBNTA—XD YEE2) RO M, EIT5X
|

E—-RNTHHI NG,

-[ RECORD 177 ]

Keyword | P2iiijjj

Revised | 1998/12/10

Category | wes

Importance | Optional

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 1.00000000

Comment | Pixel Coordinate translation matrix

Description | Pixel Coordinate translation matrix for spectroscopy: iii and jjj are the axis numbers, 001 or 002.

DescriptionJ | 7 — X OEFEMEMEERA 5 EAREMEEZILD < DIZHW 5 N2 E2 78], FIZHNE—RTHHEIN
|

-[ RECORD 178 ]

Keyword | PCiiijjj

Revised | 2018/08/01

Category | WCs

Importance | Imaging(*)

Alias | Toolkit

FormatF/C | F20.8/%20.8f

Unit | -

Recommend | -

Sample | 1.00000000

Comment | Pixel Coordinate translation matrix.

Description | Pixel Coordinate translation matrix: iii and jjj are the axis numbers, 001 or 002. (*)One of CDi_j and
| PCiiijjj must be present for imaging data.

Description] | 7 — X QOEFEEMEELRA S EAREERE D bR < DIZHW SN EHATH], (%) #ffT — X D6, CDi_j
I
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10.1. #EHARF—TU—F

[ABC EHAREEE (FEMRIIAM). £ 35(35/44): POL-ANGn~ PRD-RNG1]

-[ RECORD 179 ]

Keyword | POL-ANGn

Revised | 1999/03/01

Category | Polarimetry

Importance | Optional

Alias | -

FormatF/C | F20.2/%20.2f

Unit | degree

Recommend | -

Sample | 45.01

Comment | P.A. of n-th Polarizer (degree)

Description | Position Angle (degree) of the n-th Polarizer. The angle for the north is O degree, and increases for
|

eastwardrotation.

DescriptionJ | f@XE DXy FE N EM, dbAMEZO0EE L, HEDIZWINT 5, HALIX degree,

-[ RECORD 180 ]

Keyword | POLARIZn

Revised | 1999/03/01

Category | Polarimetry

Importance | Polarimetry

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Polarizer01’

Comment | Identifier of n-th Polarizer
Description | Name or identifier of n-th Polarizer.

Description) | nFHHODENETFDOAHTH S WX D,
-[ RECORD 181 ]

ST S, WOEAM LU E LIRWEHE, BB 723, L=V 22 LEEETE, ZOHEOH
WFanA U 2 BT % ccp EOWENY 7 eV AiE R R T,

Keyword | PRD-MIN1
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | I20/%204
Unit | pixel
Recommend | -
Sample |1
Comment | Start X pos. of partial readout (pix)
Description | 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).
Description] | @Al LT —XIZHBWT cCD DAt UM X fiE%/mRd, ZIT X &id NAXIS1 fificih
|
|

-[ RECORD 182 ]

S-S, EaEAH U E U WK, BB 1 x5, L=V 72 ULEEETE, ZOHEHDOME
WFERAH U 2B % ccD EOWREIM Y 7 eV AiE 2 KT,

Keyword | PRD-MIN2
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | I20/%204
Unit | pixel
Recommend | -
Sample |1
Comment | Start pos Y of partial readout (pix)
Description | 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).
Description] | @Al LT — KB WT cCD DAt LB Y fiE%/RT, ZIT Y L& NAXIS2 Hilicih
|
I

-[ RECORD 183 ]

FEAELDIRERT, ©=2v 2% U5aTh, ZOHEBOMIEEALL%2T 5 ccD LOWEKY 7+
JVIE#%Z L T\W3, PRD-RNG1 = BIN-FCT1 * EFP-RNG1

Keyword | PRD-RNG1
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | 120/%20d
Unit | pixel
Recommend | -
Sample | 2048
Comment | X Range of the partial readout (pix)
Description | If the data is taken by partial readout, this keyword shows a range of partial readout along a
| X-direction. The value is an actually CCD range being used for data. PRD-RNG1 = BIN-FCT1 * EFP-RNG1.
DescriptionJ | #43HiAt LT —XIZH\\WT PRD-MINL (CCD LDiBAHiA L LBl X A7E) 725D NAXISL SaD
|
I
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10. TIEBAYEEFED FITS ¥—7—FK

[ABC MEFATEE (GEIHIIAN ), Z D 36(36/44): PRD-RNG2~ RA]

-[ RECORD 184 ]

EAELDRERT, €= 7% LEGEETE, ZOHEHOMIZFEARLET 5 cCD FOYMKY 7 &
JVIE#%F L T\W5, PRD-RNG2 = BIN-FCT2 * EFP-RNG2

Keyword | PRD-RNG2
Revised | 1999/03/01
Category | Instrument
Importance | Optional
Alias | -
FormatF/C | 120/%20d
Unit | pixel
Recommend | -
Sample | 1024
Comment | Y range of the partial readout (pix)
Description | If the data is taken by partial readout, this keyword shows a range of partial readout along a
| Y-direction. The value is an actually CCD range being used for data. PRD-RNG2 = BIN-FCT2 * EFP-RNG2.
Description] | /A FiAl LT — K IZH\WT PRD-MIN2 (CCD LDt LB Y &) 55D NAXIS2 HHD
|
I

-[ RECORD 185 ]

Keyword | PROJP1

Revised | 1998/12/10

Category | WCs

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the first axis

Description | Projection type of the X (1-st) axis: fixed to 0.0

DescriptionJ | JRIFTERMEIEEAED S FHEEAND WL DPOREETHELIRD, NIA—XDOXCE 1) BWAHOME,
|

BN G % TAN 2Tk 0.0

-[ RECORD 186 ]

Keyword | PROJP2

Revised | 1998/12/10

Category | wes

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | -

Recommend | 0.0

Sample | 0.0

Comment | Projection type of the second axis

Description | Projection type of the Y (2-nd) axis: fixed to 0.0

DescriptionJ | JEFTERIEFEREAD & SEHMEEAND WL DD DOEFIETHEL 25, NI A—XD YEE 2) #iAFAOMHE, i
|

BN IG5 TAN Z# Tk 0.0
-[ RECORD 187 ]

Keyword | PROP-ID

Revised | 1998/11/25
Category | Origin

Importance | Common

Alias | FITS.#Inst.PROP-ID
FormatF/C | A8/%-8s

Unit | -

Recommend | -

Sample | 098003 °

Comment | Proposal ID
Description | Proposal ID of the observation.

DescriptionJ | ##l 7w K-+ 1D,

-[ RECORD 188 ]
RA

Keyword |

Revised | 1998/12/14

Category | Object

Importance | Common

Alias | FITS.SBR.RA

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | 201:01:02.003°

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

Description | Right Ascension of telescope pointing. This value is based on an EQUINOX. Notice that this value does
| NOT show accurate field center of an instrument.

Description] | HE@BHRMMEDKE T, S AUKIEE EQUINOX Rl N CTW\Wb, %7 LHBHIZEEOHE L —
I

BT BB,
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10.1. #EHARF—TU—F

[ABC EHAREEE (FEMRIAM). £ 37(37/44): RA2000~ RETPLATH]

-[ RECORD 189 ]

Keyword | RA2000

Revised | 1998/12/14

Category | Object

Importance | Common

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | -

Recommend | -

Sample | 221:54:32.123°

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

Description | 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 does NOT show accurate field
| center of the instrument.

DescriptionJ | 47#1J 2 0 0 O ZHELL 7- SR MALE DO 7%, 47 U HEREE ORI L L —83 2 BEIXR,

-[ RECORD 190 ]

Keyword | RADECSYS (Obsolete: YES)

Revised | 2018/08/01

Category | Object

Importance | Common

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | FK5

Sample | ’FK5 °

Comment | The equatorial coordinate system

Description | The equatorial coordinate system used at observatory. FK5 is the default system at SUBARU. (Obsolete,
| use RADESYS)

Description] | &5 LEBICTHWT WS EMFEELROINE, HEBEME, FK5, (IH3\, RADESYS Z{f> Z &)

-[ RECORD 191 ]

Keyword | RADESYS

Revised | 2018/08/01

Category | Object

Importance | Common

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | FK5

Sample | ’FK5 °

Comment | The equatorial coordinate system

Description | The equatorial coordinate system used at observatory. FK5 is the default system at SUBARU.

Description] | 9 1E2 @i CHW T\ 5 E M BEEEROILLE, HELEHE, FKS,

-[ RECORD 192 ]

Keyword | RET-ANGn

Revised | 1998/12/14

Category | Polarimetry

Importance | Polarimetry

Alias I -

FormatF/C | F20.2/%20.2f

Unit | degree

Recommend | -

Sample | 30.12

Comment | P.A. of n-th Retarder Plate (degree)

Description | Position angle of n-th Retarder Plate

Description) | n#HHODKERDMEIELEM, Hiild degree,

-[ RECORD 193 ]

Keyword | RETPLATn

Revised | 1998/11/25

Category | Polarimetry

Importance | Polarimetry

Alias | -

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Retarder01’

Comment | Identifier of n-th Retarder Plate

Description | Name or identifier of n-th Retarder Plate for Polarimetory

Description) | n#FHHODKEERDANTH S \WE 1D,
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[ABC JEFEATEE (GEMBIIAN). Z D 38(38/44): SECZ~ SIMPLE]

-[ RECORD 194 ]
SECZ

Keyword |

Revised | 1998/12/14

Category | Time

Importance | Optional

Alias | FITS.SBR.SECZ

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.026

Comment | SEC(Zenith Distance) at typical time

Description | A secant of zenith distance at typical time of exposure. A middle time of the exposure is recommended.

DescriptionJ | FEHHOMEN sec z CRIEMHMiO 7Y V), BHBB LK T OTRERZIZB I 2%, ZEBEHY
|

L — ADBEITIE, B OGS & Bl D HHE T O PRI ZICE T 2 EHNEE LW,

-[ RECORD 195 ]

Keyword | SECZ-END

Revised | 1998/11/24

Category | Time

Importance | Optional

Alias | FITS.SBR.SECZ

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.027

Comment | SEC(Zenith Distance) at exposure end
Description | A secant of zenith distance at exposure end time.

Description] | #EHKTHD sec 2 (RIEEHOLH Y M), LEEH TV —LD5EIE, B RKTRO sec Z,

-[ RECORD 196 ]

Keyword | SECZ-STR

Revised | 1998/11/24

Category | Time

Importance | Optional

Alias | FITS.SBR.SECZ

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 1.025

Comment | SEC(Zenith Distance) at exposure start
Description | A secant of zenith distance at exposure start time.

DescriptionJ | FHFHMAIND sec z (RKIEHMOLI Y M), ZEEZ LT LV —L05HIT. BYIOBELFBERED sec Z,

-[ RECORD 197 ]

Keyword | SEEING

Revised | 1998/12/14

Category | Environment

Importance | Optional

Alias | FITS.SBR.SEEING

FormatF/C | F20.2/%20.2f

Unit | arcsec

Recommend | -

Sample | 0.34

Comment | StarSize FWHM at telescope focus(arcsec)
Description | FWHM of the star size at telescope focus. It’ll be measured with autoguider. Unit is arcsec.

Descriptiond | @EHEAICH I 22 M/O FUHM, A — M4 X—2HWTHIE SIS, HALlL arcsec,

-[ RECORD 198 ]

Keyword | SIMPLE

Revised | 1998/11/25

Category | FITS

Importance | Common

Alias | Toolkit

FormatF/C | BOOLEAN/BOOLEAN

Unit | -

Recommend | T

Sample | T

Comment | Standard FITS format

Description | SIMPLE must be equal to T to conform to FITS. This keyword should be appeared at the top of the HDU.
Descriptiond | 7 7 1)U FITS OFFNICHER L TOIEMEA T & 55, TIXAE@ETIIHBT T & LATERS
B, 7

| FA<U A~y X—HDRIITRIT IR S R0,
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[ABC MEFEATEE (FEMHIAN), £ 39(39/44): SLIT~ SLT-PEND]

-[ RECORD 199 ]
SLI

Keyword |

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’Longslit03’

Comment | Identifier of the entrance slit used
Description | Identifier (Name, etc.) of the entrance slit used.

Description | fiFHLTW3 XY v ks DAHT

-[ RECORD 200 ]

Keyword | SLT-LEN

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.3/7%20.3f

Unit | arcsec

Recommend | -

Sample | 65.255

Comment | Length of the slit used (arcsec)
Description | Length of the slit used. (arcsec)

DescriptionJ | AV v M& RERENZHKH L7zL EDAEMNALREE (arcsec)

-[ RECORD 201 ]

Keyword | SLT-0BJP

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias I -

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 30.254

Comment | Object position on the slit (arcsec)
Description | Object’s position on the slit (arcsec). The zero point is defined for each instrument.

Descriptiond | AV v b EOREKDAE (A v MIB -7z A, FAUIRBRIZEZ L IZED 5,
-[ RECORD 202 ]

Keyword | SLT-PA

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | -

Sample | 33.3

Comment | Slit Position Angle (degree)

Description | Typical position angle of the slit during exposure (degree). O degree for the north, and increased
|

for the east direction.

Description] | @D Y v M OMBINLAIESM, bE2 0L U, REDIZoMETRIND,

-[ RECORD 203 ]

Keyword | SLT-PEND

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | -

Sample | 32.2

Comment | Slit PA at exposure end (degree)

Description | Position angle of the slit at the end of exposure (degree). The method of defining the angle is the
| same with ’SLT-PA’.

DescriptionJ | B TIFDZY v M DALESM, fHEDOEHRIL SLT-PA’ IZ[H U,
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[ABC JESEAREEE (FEMRIAM). £ D 40(40/44): SLT-PSTR~ SLTCPIX1]

-[ RECORD 204 ]

Keyword | SLT-PSTR

Revised | 1998/12/14

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | F20.1/%20.1f

Unit | degree

Recommend | -

Sample | 34.4

Comment | S1lit PA at exposure start (degree)

Description | Position angle of the slit at the start of exposure (degree). The method of defining the angle is
|

the same with ’SLT-PA’.
DescriptionJ | #HBHIRIFD Y v b DALESM, MHEOERIL SLT-PA’ IZF U,

-[ RECORD 205 ]

Keyword | SLT-WID

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.3/%20.3f

Unit | arcsec

Recommend | -

Sample | 0.155

Comment | Width of the slit used (arcsec)
Description | Width of the slit used. (arcsec)

DescriptionJ | RERMIZEH L 7KED XY v M (arcsec)

-[ RECORD 206 ]

Keyword | SLTC-DEC

Revised | 1998/12/10

Category | Spectroscopy

Importance | Optional

Alias | -

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 188.73662

Comment | slit center DEC at the EQUINOX (degree)
Description | DEC corresponding to slit center described by the EQUINOX (degree)

DescriptionJ | EQUINOX TRIEINDHMTORAY v hHULD#RHE

-[ RECORD 207 ]

Keyword | SLTC-RA

Revised | 1998/12/10

Category | Spectroscopy

Importance | Optional

Alias I -

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | -12.58243

Comment | slit center RA at the EQUINOX (degree)
Description | RA corresponding to slit center described by the EQUINOX (degree).

DescriptionJ | EQUINOX TRINBFMTDOAY v MHILDI R

-[ RECORD 208 ]

Keyword | SLTCPIX1

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.1/%20.1f

Unit | pixel

Recommend | -

Sample | 512.5

Comment | Slit center projected on detector(pixel)

Description | Slit center projected on detector at WAVELENGTH for the axis 1 (pixel)
DescriptionJ | MRi#: L TOD WAVELEN ([ZH725HEEAY v MMIHY T 24608, & 1OV T,
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[ABC JEEEAEEE (FEMIBIHAAT). 2D 41(41/44): SLTCPIX2~ TIMESYS]

-[ RECORD 209 ]

Keyword | SLTCPIX2

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.1/%20.1f

Unit | pixel

Recommend | -

Sample | 512.5

Comment | Slit center projected on detector(pixel)
Description | Slit center projected on detector at WAVELENGTH for the axis 2 (pixel)

DescriptionJ | #R{#: L TD WAVELEN (ZH 725 R E A Y v MHLMIMHE T 2008, 8 261I2D0VT,
-[ RECORD 210 ]

Keyword | SV-PRB

Revised | 1999/09/28

Category | Telescope

Importance | Optional

Alias | FITS.SBR.SV_PRB

FormatF/C | F20.3/%20.3f

Unit | mm

Recommend | -

Sample | 10.598

Comment | SV Probe position (mm)

Description | This keyword shows the (radius) position of slit viewer’s probe. The value of O corresponds to center
| of optical axis and unit is in mm.

DescriptionJ | Slit Viewer Probe Dfiil (BREAMKD) 25k d 5, FAUILHH LTS D BALIE mm, S1it Viewer
|

@ probe DAiEIX L IRTTTRI NS,

-[ RECORD 211 ]

Keyword | TELESCOP

Revised | 1998/12/14

Category | Origin

Importance | Common

Alias | FITS.SBR.TELESCOP

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ’Subaru ’

Comment | Telescope/System which Inst. is attached

Description | Possible values: Subaru / Hilo Software Simulator / Hilo Optical Simulator / Mitaka Software Simulator
| / Mitaka Optical Simulator

DescriptionJ | 7 — UMMM X N7z Hiwi- & AT L%, Subaru / Hilo Software Simulator / Hilo Optical Simulator / Mitaka
|

Software Simulator / Mitaka Optical Simulator DWI N ZHiHT 3,

-[ RECORD 212 ]

Keyword | TELFOCUS

Revised | 2018/08/01

Category | Telescope

Importance | Common

Alias | FITS.SBR.TELFOCUS

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | ?CASSEGRAIN’

Comment | Focus where a beam is reachable

Description | Focus where a beam is reached. Possible values: COUDE, CS_OPT, CS_IR, NS_OPT, NS_IR, CS_IR, P_OPT,
| P_IR, P_OPT2, Prime

DescriptionJ | R SDAAEDHERITEET B %5k, HLY55HIE COUDE, CS_OPT, CS_IR, NS_OPT, NS_IR, P_OPT, P_IR,
|

P_OPT2, Prime, FOC-P0S (LK 2 Z LT, EEIZHVPEVTWEINE2F vy I TE5,
-[ RECORD 213 ]

Keyword | TIMESYS

Revised | 1998/12/14

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | A8/%-8s

Unit | -

Recommend | UTC

Sample | °UTC °

Comment | Time System used in the header
Description | Explicit time scale specification of the Telescope. UTC is default/defined time system for SUBARU.
Description] | WZRDILHE, 3135 Ly CIFBEENM. "UTC 7,
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[ABC JEFEARTEE (FEMSHMT). £ @ 42(42/44): TRAN-END~ UT-STR]

-[ RECORD 214 ]

Keyword | TRAN-END

Revised | 1998/12/14

Category | Environment

Importance | Optional

Alias | FITS.SBR.TRANSP

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 0.875

Comment | Sky transparency at the end of exposure
Description | Sky transparency at the end of exposure

DescriptionJ | #&HH& T IO KKEEE,

-[ RECORD 215 ]

Keyword | TRAN-STR

Revised | 1998/12/14

Category | Environment

Importance | Optional

Alias | FITS.SBR.TRANSP

FormatF/C | F20.3/%20.3f

Unit | -

Recommend | -

Sample | 0.875

Comment | Sky transparency at beginning of exp.
Description | Sky transparency at the beginning of the exposure.

DescriptionJ | & HiBHARIF D K&,

-[ RECORD 216 ]

Keyword | TRANSP

Revised | 1998/12/14
Category | Environment
Importance | Optional

Alias | FITS.SBR.TRANSP
FormatF/C | F20.3/%20.3f
Unit | -

Recommend | -

Sample | 0.875

Comment | Sky transparency
Description | Sky transparency

DescriptionJ | #HHOMIEIKZRIFLIZ 1T 5 KKRE#RE,
-[ RECORD 217 ]

Keyword | UT

Revised | 1998/12/10

Category | Time

Importance | Common

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | UTC

Recommend | -

Sample | 200:25:36.160°

Comment | HH:MM:SS.SSS typical UTC at exposure
Description | UTC at typical time (for example, middle) of exposure (format HH:MM:SS.SSS).

DescriptionJ | M &MEKT D BIAIXHRH) KZOUTC, AL HH:MM:SS.SSS

-[ RECORD 218 ]

Keyword | UT-END

Revised | 1998/12/10

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | UTC

Recommend | -

Sample | 200:25:37.660°

Comment | HH:MM:SS.SSS UT at end of the exposure
Description | Coordinated Universal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ | F&HH& TIHZH T 5 UTC

-[ RECORD 219 ]

Keyword | UT-STR

Revised | 1998/12/10

Category | Time

Importance | Optional

Alias | Toolkit

FormatF/C | A12/%-12s

Unit | UTC

Recommend | -

Sample | 700:25:34.660°

Comment | HH:MM:SS.SSS UTC at start exposure time
Description | Coordinated Universal Time at start of the exposure (HH:MM:SS.SSS).
DescriptionJ | FFAMIZIZH 1T 5 UTC
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[ABC MEHAREEE (FEMRIAN). £ D 43(43/44): UT1-UTC~ WEATHER]

-[ RECORD 220 ]

Keyword | UT1-UTC

Revised | 1998/12/14

Category | Time

Importance | Optional

Alias | FITS.SBR.UT1-UTC

FormatF/C | F20.5/%20.5f

Unit | sec

Recommend | -

Sample | 0.43893

Comment | difference between UT1 and UTC
Description | Difference between UT1 and UTC. This value is used for calculating LST.

DescriptionJ | UT1 & UTC M7, LST DFIFICHWSN S,

-[ RECORD 221 ]

Keyword | WAV-MAX

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.4/7%20.4f

Unit | nm

Recommend | -

Sample | 6522.1234

Comment | Longest wavelen. focused on detector(nm)
Description | Longest wavelength focused on the detecrtor (mm).

DescriptionJ | MUHERIZE > TV 2K EDHKMHE,

-[ RECORD 222 ]

Keyword | WAV-MIN

Revised | 1998/12/14

Category | Spectroscopy

Importance | Spectroscopy

Alias I -

FormatF/C | F20.4/%20.4f

Unit | nm

Recommend | -

Sample | 6585.5432

Comment | Shortest wavelen.focused on detector(nm)
Description | Shortest wavelength focused on the detecrtor (am).

DescriptionJ | MBI E > T\ 2 EDHRIME,
-[ RECORD 223 ]

Keyword | WAVELEN

Revised | 1998/12/10

Category | Spectroscopy

Importance | Spectroscopy

Alias | -

FormatF/C | F20.4/7%20.4f

Unit | nm

Recommend | -

Sample | 655.3278

Comment | Wavelength at detector center (unm)
Description | Central wavelength of focused on the detector (nm).

DescriptionJ | BlMllEN7z7 — X OHLKE
-[ RECORD 224 ]

Keyword | WCS-ORIG

Revised | 1998/12/10

Category | wCs

Importance | Imaging

Alias | Toolkit

FormatF/C | A20/%-20s

Unit | -

Recommend | -

Sample | ’>SUBARU Toolkit’

Comment | Origin of the WCS value

Description | Origin of the World coordinate values. Specify ’SUBARU Toolkit’ if it’s calculated using toolkit.

DescriptionJ | WCS /S5 A —XDHUL, T IX2EEFEY —)LF v F2HHLEA. *SUBARU Toolkit’ &\WHHAA
|

-[ RECORD 225 ]

Keyword | WEATHER

Revised | 2018/09/01

Category | Environment

Importance | Optional

Alias | FITS.SBR.WEATHER

FormatF/C | A30/%-30s

Unit | -

Recommend | -

Sample | Fine °

Comment | Weather condition

Description | Weather condition. Clear/Fine/nn%CLOUD...?
DescriptionJ | RKfENE#, Clear/Fine/nnY%CLOUD... ZEMH 5,
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[ABC NIEEEAEEE (FEMISIIANT). = D 44(44/44): ZD~ ZDSTR]

-[ RECORD 226 ]

Keyword | ZD

Revised | 1998/11/24

Category | Time

Importance | Optional

Alias | FITS.SBR.ZD

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 12.34567

Comment | Zenith Distance at typical time (degree)

Description | Zenith Distance at typical time in exposure (degree). A middle time of the exposure is recommended.

DescriptionJ | #&HrOMLEIR L KIERME, #EEHG LK T ORMLICH T 2 XIEHM 2, 2HEEZEL 7V — L0854
I

IZiE, RAIDTE LG & B QT A T DR IRZNC B 1) 2 RIEFEMESE E L,

-[ RECORD 227 ]

Keyword | ZD-END

Revised | 1998/11/25

Category | Time

Importance | Optional

Alias | FITS.SBR.ZD

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 12.34577

Comment | Zenith Distance at exposure end (degree)
Description | Zenith Distance at the exposure end time (degree).

DescriptionJ | & T RO KIEERE, Z2HEEL 7 LV —L05E1E, REOE L T RO KIEIEHE,

-[ RECORD 228 ]

Keyword | ZD-STR

Revised | 1999/03/01

Category | Time

Importance | Optional

Alias | FITS.SBR.ZD

FormatF/C | F20.5/%20.5f

Unit | degree

Recommend | -

Sample | 12.34557

Comment | Zenith Distance at exp. start (degree)

Description | Zenith Distance at the exposure start time (degree).
DescriptionJ | FEHFAMARO KIAEEHEE, £EZH 7 L — L0854, Bt O HBHLE X 7 K0 KIEER#E,
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10.1.3 FIE2EEE FITS 7 — 9 D#EiEE FITS ¥—7— K& OEfR

DIFOMIZ, TIX2 RO e FOEHEEED FITS T — X Of&EIZBE LT, 20vs %
MR TS FITS ¥—7— R OMNGEBRERTHDOTH 5,
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EFPHRNG1
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jod
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v <_v__EFP—MINZ
EFP-MIN1

¥ 6: $TIXA5EES FITS T— XD 74—y heFNoZ2iddhdbF—7— MM & OFE

10.2 EEBEBFF—7—FK

BIHEREFRAGF—7 - Fld, H2 XF2EDoNALEEID & U, R 6 X¥F2KER
FEMNERL THAT D, TOBEWRELR D Nl SRIZKE - 725l TIT 5, LB
F—U— FOFMIENT A BHEFTD Web ¥ b

https://www.naoj.org/Observing/fits/ja/header/inst_keywords/
MOTZENBREED Web R — VITHEPHANGHK I T W5,

d

S

af

gE&R (1/2)

Abbreviation Meaning Category
END END Action
MID MIDdle Action
STR STaRt Action
HUM HUMidity Environment
PRS PReSsure Environment
TMP TeMPerature Environment
WND i Environment
BIN BINning Image
PRD Partly Read Out Image
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EE (2/2)

Abbreviation

Meaning

Adaptive Optics
APerTure
DETector

iLTer
PIXel
PiXel
RETarder
SLiT

ANéle

AVErage

CENter

DIRection
DISPersion

FaCTor

LENgth

MAXimum

MEDian

MINimum

MODe

Position Angle
RESolution

RaNGe

Standard Deviation
SPaCial/SPaCe

SPeeD

SiZe

TYPe

VALue

WAVelength

WIDth

Atmospheric Dispersion Corrector
Absolute Encoder
AutoGuider

AIR Mass

AZimuth
CALibration source
CaSsegrain focus
DEClination

DOMe / enclosure
ELevation

Electric Terminal BoX
telescope FOCus
Field Viewer
Incremental Encoder
IMage Rotator
INstrumental Rotator
Secondary Mirror
Tertiary Mirror
NaSmith focus
Primary Focus
Primary Mirror
Primary Mirror Actuator
POSition

PRoBe

Right Ascension
SECant of Zenith distance
TELescope

Tip/Tilt

Zenith Distance

Hawaii Standard Time
Julian Date )
Local Sidereal Time
Modified_Julian Date
Universal Time

Category

Instrument

Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument .
Statistics/Unit

Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Statistics/Unit
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope
Telescope

Time

Time

Time

Time

Time



10.3. Fa—EHF—7—F

10.3 Fa1—&HAF—7—F

Fa—BHIEROZDIZHVONEF—T —FPERINTWVWDS, BFOFHEFEFINT A
BT D Web H 1 b
https://www.naoj.org/Observing/fits/ja/header/queue_keywords/
WD L,

10.4 FITS ~v 5§

BBIMELED FITS ~ v ZBNINT A BRI D Web ¥k
https://www.naoj.org/0Observing/fits/ja/header/inst_keywords/
5T ENDREED Web X— Y2 BIMEI N\, T TR & LT HSC O
~Ny Bl DTS, $IEFDHEEE FITS $ifa L L RAEL TAL LHIKENTH S D,
@ HSC
https://www.naoj.org/0Observing/Instruments/HSC/fits.html

1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

SIMPLE = T / conforms to FITS standard

BITPIX = 16 / array data type

NAXIS = 2 / number of array dimensions

NAXIS1 = 2144 / length of data axis 1

NAXIS2 = 4241 / length of data axis 2

EXTEND = F / FITS dataset may contain extensions

BUNIT = ’ADU ’ Unit of original pixel value

BSCALE = 1.00000000 / Default scaling factor

BZERO = 32768.00000000 / Offset data range to that of unsigned short
BLANK = -32768 / Value used for NULL pixels

TIMESYS = °UTC ’
DATE-0BS= ’2018-04-24’

Time System used in the header
[UTC] Observation start date (yyyy-mm-dd)

UT-STR = ’07:59:23.053° HH:MM:SS.S UTC at the start exposure time
HST-STR = ’21:59:23.053° HH:MM:SS.S HST at the beginning of exp.
LST-STR = °11:46:41.118° HH:MM:SS.SSS LST at the beginning of exposure
MJID-STR = 58232.33290571 / [d] Mod.Julian Date at the start of exposure
UT = ’07:59:23.082° HH:MM:SS.S typical UTC at the exposure

HST = 221:59:23.082° HH:MM:SS.S Typical HST at exposure

LST = 211:46:41.148° HH:MM:SS.SSS Typical LST at exposure

MJD = 58232.33290605 / [d] Mod. Julian Date at typical time

UT-END = ’07:59:54.806’ HH:MM:SS.S UTC at the end of the exposure
HST-END = ’21:59:54.806’ HH:MM:SS.S HST at the end of exposure

LST-END = °11:47:12.958’ HH:MM:SS.SSS LST at the end of exposure
MJD-END = 58232.33327322 [d] Mod.Julian Date at the end of exposure
ZD-STR = 17.93360 [degree] Zenith Distance at exposure start tim
ZD-END = 17.94613 [degree] Zenith Distance at exposure end time
SECZ-STR= 1.051 / SEC(Zenith Distance) at exposure start time
SECZ-END= 1.051 / SEC(Zenith Distance) at exposure end time
ATRMASS = 1.051 / Average airmass during exposure

AZIMUTH = 185.56174 / [degree] Azimuth of tel-pointing. 0:S->90:W
ALTITUDE= 72.06640 [degree] Altitude ang. of telescope pointing

PROP-ID = ‘018406 °
OBSERVER= ’Terai, Takagi’

Proposal ID
Names of the Observers

FRAMEID = ’*HSCA14737600’ Image sequential number in archive

EXP-ID = ’HSCE00147376’ ID of exposure (shot) for this data
DATASET = ’NODATA ° ID of dataset this data were taken

0BS-MOD = ’IMAG ’ Observation Mode

N N N N T N N N N e T

0OBS-ALOC= ’0Observation’ Allocation Mode
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DATA-TYP= ’0BJECT °’ Characteristics of this data

OBJECT = ’SSP-Wide’ Object

RA = ’11:38:52.855° Right ascension of telescope pointing

DEC = ’+02:04:30.02° Declination of telescope pointing

RA2000 = ’11:38:52.855’ Right ascension of telescope pointing (J2000)
DEC2000 = ’+02:04:30.02° Declination of telescope pointing (J2000)
RADESYS = ’FK5 ’ The equatorial coordinate system

EQUINOX = 2000.0 / [y] Equinox

CTYPE1 = ’RA---TAN’ Pixel coordinate system

CRPIX1 = -5343.5 [pixel] Reference pixel in x

CRVAL1 = 174.72022917 / Physical value of the reference pixel in x
CUNIT1 = ’degree °’ Units used in both CRVAL1 and CD matrix
CTYPE2 = ’DEC--TAN’ Pixel coordinate system

CRPIX2 = 4128.5 [pixel] Reference pixel in y

CRVAL2 = 2.07500556 / Physical value of the reference pixel in y
CUNIT2 = ’degree °’ Units used in both CRVAL2 and CD matrix
Cbi_1 = 0.00000000 / Pixel Coordinate transformation matrix
Cb1_2 = -0.00004722 / Pixel Coordinate transformation matrix
CDh2_1 = 0.00004722 / Pixel Coordinate transformation matrix
Cb2_2 = 0.00000000 / Pixel Coordinate transformation matrix
LONPOLE = 180.0 / [degree] The North Pole of standard system

WCS-O0RIG= ’Rough estimation’
OBSERVAT= ’NAOJ ’
TELESCOP= ’Subaru ’
FOC-POS = ’PRIME ’
TELFOCUS= ’P_0PT2

Origin/quality of the WCS values
Observatory

Telescope name

Position of the instrument focus unit
The Focus where beam reaches

N T e N N N T N N N N N N N N e N N T N e N N D S

FOC-VAL = 3.470 [mm] Encoder value of the focus unit
FILTERO1= ’HSC-z ’ Filter barcode

EXPTIME = 30.00 [sec] Exposure time

INSTRUME= ’Hyper Suprime-Cam’ Name of instrument

DETECTOR= ’notSet °’ Name of the detector/CCD

DET-ID = 73 / Sequential number assigned for the entire CCDs
DET-TMP = -100.81 / [degC] CCD Temperature value

DET-TMED= 0.00 [Kelvin] Median of the detector temperature
DET-TMIN= 0.00 [Kelvin] Minimum of the detector temperature
DET-TMAX= 0.00 [Kelvin] Maximum of the detector temperature
GAIN = 0.000 / [electron/ADU] AD conversion factor
BIN-FCT1= 1 / Binning factor of axis 1

BIN-FCT2= 1 / Binning factor of axis 2

DET-VER = ’notSet °’ Version of the detector control command
INS-VER = ’notSet Version of the instrument C(hard/soft)

WEATHER = ’Fine ’ Weather condition

SEEING = 0.00 / [arcsec] FWHM of the star at telescope focus
ADC-TYPE= ’LINK ’ ADC state

ADC-STR = 0.000 [degree] ADC pos. ang. at the start of exposur
ADC-END = 0.000 [degree] ADC pos. ang. at the end of exposure
INR-STR = 5.256 [degree] Inst. rotator angle at start

INR-END = 5.659 [degree] Inst. rotator angle at end

DOM-WND = 0.10 / [m/s] Wind speed in the dome/enclosure
OUT-WND = 2.20 [m/s] Wind speed outside dome/enclosure
DOM-TMP = 278.85 [Kelvin] Atm. temp. in the dome/enclosure
QUT-TMP = 276.35 [Kelvin] Atm. temp. outside the dome/encl.
DOM-HUM = 22.9 / [/] Humidity in the dome

OUT-HUM = 20.7 [%.] Humidity outside the dome/encl.

DOM-PRS = 622.40 [hPa] Atm. pressure in the dome

OUT-PRS = 622.40 [hPa] Atm. press. outside the dome/encl.
INST-PA = 0.000 [degree] Position Angle of the Instrument Flang
M2-P0S1 = -2.710 [mm] Stewart Platform x-value

M2-P0S2 = -4.643 [mm] Stewart Platform y-value
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M2-P0S3 = 5.014 / [mm] Stewart Platform z-value

M2-ANG1 = 1.000 / [arcmin] Stewart Platform x-rotation angle
M2-ANG2 = 2.500 / [arcmin] Stewart Platform y-rotation angle
M2-ANG3 = 0.000 / [arcmin] Stewart Platform z-rotation angle
MOON-ILL= 0.661 / Moon illumination at exposure start
MOON-SEP= 32.355 / [degree] Moon seperation at exposure start
MOON-EL = 59.292 / [degree] Moon Elevation at exposure start
0B-ID = ’Chunk23_z1’ / Que: Observing Block ID

0B-COUNT= 1 / Que: Number of observing block repetition
PROP-PI = ’Satoshi Miyazaki’ / Que: Name of proposal PI

REQ-FWHM= 1.100 / [arcsec] Que: Requested seeing size
REQ-TRAN= 0.700 / Que: Requested transparency

REQ-MPHA= ’dark+gray’ / Que: Requested Moon phase

REQ-MSEP= 30.000 / [degree] Que: Requested Moon seperation
RAWPIREQ= F / Que: PI Requirements Met

RAWSUBQA= ’Pending ’ / Que: Subaru Quality Assessment

COMMENT -----———————— =~~~
COMMENT -----———————- PARAMETERS FOR HYPER SUPRIME_CAM -----———-----
COMMENT === == —— oo oo o o
T_HEDVER= ’116 CCDs for Summit4’ / 2014/03/06 Updated by Utsumi, Y.
T_CFGFIL= ’20160330.cfg’ / Configuration for formatting FITS data

T_UFNAME= ’/raid/S18A/20180423/0bject068_0_00.fits’ / Original filename

T_NFRAME= 112 / Number of total frames

T_BEEID = 0 / ID for BEE used for CCD readout

T_SDOID = 0 / SDO-ID of CCD

T_GAIN1 = 3.620 / Gain for channel 1

T_GAIN2 = 3.590 / Gain for channel 2

T_GAIN3 = 3.840 / Gain for channel 3

T_GAIN4 = 3.970 / Gain for channel 4

T_CCDID = ’undefined’ / Name of CCD

T_CCDSN = ’099 ’ / CCD Serial Number

T_CCDTV = -100.81 / [degC] CCD Temperature value

T_CCDTM = ’21:59:48° / CCD Temperature retrieve time

T_XFLIP = F / CCD readout is x-flipped when create image
T_YFLIP = F / CCD readout is y-flipped when create image
T_SHTDIR= 2 / The number shows which screen moved

T_AG = F / AG Exposure

T_M20FF1= -1.800 / [mm] Stewart Platform offset in x
T_M20FF2= -2.600 / [mm] Stewart Platform offset in y
T_M20FF3= 3.470 / [mm] Stewart Platform offset in z

T_PROG = ’SSP-Wide’ / Name of research program

T_PNTGID= ’W-04-010261-01-00000’ / Pointing ID of this exposure

T_PURPOS= ’CALIB_PHOTM’ / Purpose of this exposure

T_DATSET= ’NODATA ° / Dataset to which this exposure belongs
T_SEEING= 0.00 / [arcsec] Average seeing for an exposure
T_TRANSP= 0.000 / Transparency measured from SDSS field
T_MAGZER= 0.000 / [mag/sec/ADU] Magnitude zero point (ZP)
T_SCOUNT= 0.000 / [ADU] Sky level

T_WEATHR= ’Unknown °’ / Weather condition from HSC on-site QA system
T_PSFELL= 0.000 / Ellipticity of PFS

T_PSFPA = 0.000 / [degree] Direction of semi-major axis of PFS
T_NOBJ = 0 / Number of objects detected

T_WCSRMS= 0.000 / Fitting error in temporary WCS correction
T_ZPRMS = 0.000 / Fitting error in temporary magnitude zeropoint
T_N_WCS = 0.000 / Number of objects in temporary WCS correction
T_N_ZP = 0.000 / Number of objects used for correction of ZP
T_FOCOFF= 0.000 / [mm] Offset of focus position from the best foc
T_OSLVL = 0.000 / [ADU] Overscan level

T_FLTNSS= 0.000 / [%] Flatness of sky level after flat fielding
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T_PHOT =
T_BIAS
T_DARK
T_DOME
T_SKY
T_0OSMN11=
T_0OSMX11=
T_EFMN11=
T_EFMX11=
T_0SMN12=
T_0SMX12=
T_EFMN12=
T_EFMX12=
T_0SMN21=
T_0SMX21=
T_EFMN21=
T_EFMX21=
T_0SMN22=
T_0SMX22=
T_EFMN22=
T_EFMX22=
T_0OSMN31=
T_0SMX31=
T_EFMN31=
T_EFMX31=
T_0SMN32=
T_0SMX32=
T_EFMN32=
T_EFMX32=
T_0SMN41=
T_0SMX41=
T_EFMN41=
T_EFMX41=
T_0SMN42=
T_0SMX42=
T_EFMN42=
T_EFMX42=
END
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pixel
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X-overscan region
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x-effective range
x-effective range
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y-effective range
y-effective range
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x-effective range
x-effective range
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y-effective range
y-effective range
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x-effective range
x-effective range
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y-effective range
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X-overscan region
x-effective range
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for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

chl
chil
chi
chi
chl
chl
chl
chi
ch2
ch?2
ch2
ch2
ch?2
ch2
ch2
ch?2
ch3
ch3
ch3
ch3
ch3
ch3
ch3
ch3
ch4d
ch4d
ch4d
ch4d
ch4d
ch4d
ch4d
ch4d



10.4. FITS ~vw XH

185



2019©)
|
EVRXEB RKXT—XRtvVZ—
FITS OF51 & % 7.0 ik
2019 2 H 12 H 2 1 R Ff7F

1993 4 1 H 20 H 25 1 i F47
1996 4E 1 H 23 H 26 2 ik F&17
1997 412 A 8 H &5 3 ik F47
1998 4F£ 9 H 4 H % 3.1 i F47
1999 4 3 H 13 H 2 3.2 i F&47
2000 4E 3 H 14 H %6 4 ik 47
2001 4F 2 H 28 H #5 4.1 kX #8417
2004 4 2 A 10 H %8 5 I F&47
2007 4E 1 H 26 H 25 5.1 iR 17
2010 4 1 H 30 H #5 5.2 ki 7847
2013 4 1 H 24 H # 5.3 hX F&47
2016 £ 5 H 25 H 5 6.0 kit F817
2019 4 2 H 12 H 26 7.0 kX 5847

M+ @M (kanamitu@fukuoka-edu.ac. jp) (1)

Bl ROUHHILEEATZE 2 (jaipa®iizaka.dc.nao.ac. jp)
i1 ENIRXE RXT—REVR—
-



