Higashi-Hiroshima Observatory Roms s

*Construction finished in 2006

*Only 20 min by car from campus (503m above sea level)

*Better seeing relatively within Japan (FWHM ~1.1 arcsec by DIMM)
*Better weather among Japanese sites (~40% nights observable)
*Sky brightness R~19 mag/arcsec? in dark nights

503m above see level
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Modification of Kanata 1.5-m telescope
-5

Originally constructed as a simulator of Subaru telescope in 1994 at
Mitaka campus, NAOJ

Before moved to Hiroshima,

— Driving/control system replaced
— Speed up of telescope pointing
(1deg/s = 5deg/s in azimuth)
30 seconds in average to take to

N s At i R-guide__'mount qHK)
finish pointing to the next object =+ ¥/

— Automatic focus switching system A__ '
— (New ceramic secondary mirror)
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Kanata telescope & Instruments
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TRISPEC

Developed by Z-lab team of Nagoya Univ (Watanabe et al. 2005)

(originally designed for Subaru, UKIRT, UH 2.2m)

Current PI: Masaru Kino, Shuji Sato,
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Simultaneous observation in 1 optical an 2 NIR
bands is capable (imag, spec, pol).
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TRISPEC: Observation mode and specification

 Imaging mode

Channel Opt IR1 IR2

Detector SITe CCD (512x512) InSb (256x256) InSb (256x256)
Field of View 71.0°x7.0°

Pixel scale 0.82” /pixel 1.65”/pixel 1.65”/pixel

Filters B,V,R I J, H Ks, K, H,

Limiting mag | 18.5 (10min, 100) 16.8 (10min, 100°) 15.1 (10min, 100°)

Spectroscopy mode

Channel Opt IR1 IR2

Wavelength 0.45-0.90 micron 0.90-1.85 micron 1.85-2.50 micron
A/A A 138 142 360

Limiting mag | 16.7 (60min, 100) 15.5 (60min, 100°) 13.3 (60min, 100°)

¢ Polarimetry (imaging, spec) mode is also available.

> Pixel scale is larger than typical seeing size for Kanata telescope
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Hiroshima One-shot Wide-field
Polarimeter

Pl: K. Kawabata

Field of View 15’ diameter ( imaging mode)
Wavelength 450nm—-1100nm
Mode Wide—field imaging (15’ circle)

Imaging polarimetry (Capability of one—shot polarimetry)
Spectroscopy (A /d_A "~ 400 - 2000)

Detector

Two 2k—4k back-illuminated, fully—depleted CCDs (Hamamatsu)




Mechanics
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Chiyonobu+ (2007)



Double wedged Wollaston prism
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Generally, two or four exposures at different position angles of
polarizer/retarder are necessary for derivation of Stokes I, Q, U parameters in

optical polarimetry

But, introducing a Double wedged Wollaston prism’ (Oliva 1997) at the
pupil position, we can obtain |, Q, U parameters from a single exposure.

Wollastons

Pupil image

Incident light
Pupil image

Wedges

Oliva 1997, A&AS, 123, 589

Wollastons

Wedges
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Four beams

Narrow-field type
MgF2+SiO2

Wide-field type
Calcite

— One-shot polarimetry
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Image format for one-
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mask image
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wide narrow

\

Focal masks for wide-field
and narrow-field polarimetry

Narrow type
Wollaston
prism
inserted
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HOWPol CCD: Back-illuminated, fully depleted

*Two 2k X 4k CCDs
«200um thick depletion layer
Sensible beyond 1 ym
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Developed by NAOJ and Hamamatsu Photonics, Inc.
(for Subaru primary-focus Camera; Miyazaki et al. 2005)
2k x 4k x 15um pixel
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3-band imager and spectrograph

"Next generation TRISPEC’ optimized for Kanata

=TOK

m %
E,

e I el [

Pl: T. Yamashita

N
af fel
ol IOmEs | o

i

- I




Optical design R s s
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BRIEE—F{LE
S
TRISPEC HONIR
Detector format OPT:512x512 OPT:2048 x2048
IR2:256 X 256 IR2:2048 X 2048
Field of View OPT: 77 OPT: 104 A&
IR2:75 IR2:10% £
Pixel scale OPT:0.82"/pix OPT:0.29” /pix
IR2:1.65” /pix IR2:0.29”/pix
Exposure effic IR2:40% IR2(VIRGO) :53%(4ch-mode)
(5sec) 88%(16ch-mode)

Large format array
*Pixel scale fits typical seeing size
(~17)
—Avoiding undersampling
(sky background supression)
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