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Evaluation of Research and Academic Activities
Optical/Infrared Division of NAOJ

1. Summary

(Bk%)

1.4 OAO offers a wide range of facilities, is well
supported and has an effective and innovative group
developing new instruments which keep the facility
competitive despite the limitations of the site and small
telescopes. We recommend that the Division consider
whether a simpler, more focused operating model for
OAO could retain much of the scientific productivity
with fewer staft and capital resources that might be
redeployed in other areas. The committee expresses
concern about the range of motivations the different
stakeholders have for building the 3.8m telescope.
NAOJ and Kyoto University need to agree to explicit
performance requirements, a project schedule and the
division of the operating costs so that the project team

can focus on specific goals.

(BH)

5. Okayama Astrophysical Observatory
(OAO)

Okayama Astrophysical Observatory (OAQO) is a
common use observatory for domestic and international
optical and infrared astronomy.

5.1 Evaluation of Status of Research Activities, User
Support and Collaborative Research Activities

a) The outstanding research output is “extra-solar
planet search around G-giant stars with precise
radial velocity measurement”, which is mainly based
on high resolution spectra using the OAO 1.88m
telescope. Several planets and brown dwarfs have

B1E

been discovered since 2004. This is one of most
successful research projects searching for extra-solar
planets in the world. Some of the resulting papers
are highly cited (up t0107 in twoy ears). The project
involves international cooperation, in particular,
the collaboration from Chinese and Korean
astronomers.

b) We judge that the self-evaluations by OAO of
these activities are correctly rated. The development
of instruments by OAO technical team has been,
and remains, crucial for retaining a world class
scientific endeavour. OAQO has developed two new
instruments, ISLE and KOOLS for common use.
The flair and creativity of the instrument team at
Okayama has enabled the observatory to carry out
competitive research on a site of modest quality.

The Observatory produced significant research
outputs in extra-solar planet searches, and abundance
studies using high resolution spectroscopy of bright
stars. In addition, the education of graduate students
was supported through 1.88m telescope common

use program.

The operating model is typical of that for a much
larger telescope and the operating costs are high for
a 1.8m facility. Hundreds of people travel to and
from the observatory in support of just 20 research
programmes each year. Only a handful of student
theses are produced and these are mostly at Masters
level. Only 10 refereed papers are published based
on Okayama data. The observatory total operating
cost of ~ $1.7M appears to be high and could
be significantly reduced if a less comprehensive
operations model was adopted.
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a)

b)

<)

e)

Evaluation of Achievement of the Mid-Term
Objectives
Research activities: self-assessment: B. We agree
that OAQO has performed well in pursuit of its mid-
term objectives and continues to engage in advanced
observational research using 1.88m telescope.

User support and collaborative research activities:
self-assessment B. OAO provide common user
support and collaborative research activities across
a wide range of research fields and produced high
quality research outputs, such as the “extra-solar
planet search around G-giant stars with precise
radial velocity measurement” project.

Graduate school education: self-assessment: B. We
recognise that the OAO provides advanced graduate
school education through the provision of an inter-
university research facility.d) ~Collaborations with
general public and the international exchange: self-
assessment: C. We note that active engagement with
the local community and international exchanges

are done well by OAO, and we evaluate these as B.

Overall evaluation of the mid-term: we rate the

OAO as B.

5.3 Evaluation of Future Plans

OAO proposed three projects as its future plan:

a)

b)

super-HIDES project will add a fiber-feed and
image slicer system and reach one magnitude
deeper than HIDES. The wavelength range will be
extended to 3,000-10,000A. This will enhance the
extra-solar planet search programme.

OAO-WFC project and renewal the 91cm
telescope will provide a one degree FOV IR camera.
This project is aimed at the long-term monitoring
of Mira variables in H, K bands to determine the
structure of the Milky Way.

These projects are funded and will be finished within
two years. The presentations on these instruments
revealed that they are driven by a desire to improve
technical performance somewhat divorced from the
scientific applications they are intended to pursue.
'The Division should ensure that there is a stronger
link between the technical development and the
scientific case for both these instruments.

A new 3.8m optical-infrared telescope is being
planned jointly run with Kyoto University. Okayama
is not an internationally competitive site for a 3.8m
telescope. The telescope’s scientific programme will

need to be highly focused if it is to produce world
class research. The attraction of a large telescope at

Okayama is that it is local.

'The motivation for construction the 3.8m telescope
with a segmented primary mirror must be clear and
shared by all the parties engaged in the project. We
are concerned that the collaboration with Kyoto
University remains poorly defined in some crucial
areas. It seems that Kyoto sees the telescope as
a flagship facility for local research, education &
outreach, whereas NAOJ’s goal appears to be to
use the telescope construction as an ELT technical
demonstrator. It may be hard to achieve both goals
in one project and the management will need to be
vigilant to ensure success for both parties.

The operating costs for the 3.8m are potentially
a continuing burden on the NAQ]J budget. It
was not clear whether an agreement on sharing
operatingcosts has been made. We suggest that the
Division develops an unambiguous strategy for
sharing the costs of OAO facilities in collaborations
with 54 national universities.

In the presentation by the OAO director we
understood that the 1.88m telescope will be closed
after 3.8m new telescope is installed on Okayama
in 2012. The 1.88m telescope may still have an
important role in specific long-term projects, in
particular in the search for extra-solar planets and
this might provide an opportunity for sharing
operations costs and collaboration with other East
Asian astronomical communities.

5.4. Other

Finally the committee feels that the broad portfolio
of activities supported by the Observatory is out of
proportion to the staff and resources available and
recommends that a keener sense of which aspects
will lead to the next scientific advances is needed.

(BHg)

Roger Davies, Oxford, UK (Chair).
Toshio Matsumoto, ISAS (Emeritus).
Gary Sanders, Caltech, USA.

Kenichi Wakamatsu, Gifu University.

Gang Zhao, National Astronomical Observatories,

China.
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0 R 1 | P 1 L o
0 2x10* 4x10* 6x10* 8x10* 10°

photon count
K2-19 T77A4N=T74—RREWEDT —THRIGERIC K BEA

MROLE, KREEZ: 77 AN\—F% BRR I —THRGER, 1#H
IFICFEHECT, HitdhIERE,

BURIPTRR {8
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RIMRIRTIERE (ISLE)

ISLEY (3, [l 111 5% A oy 348000 Fr 28 815 L 7=
188cm o i & 7 L v U O AR SR8
W E (X 2-20 20d) <, $E 4.2 571 x4.2 57
A OMRMGEEEE & | I RIR I fiERE R=3,800 24l
45 pu v 7 - 2y MR E A L Tw 3,

#* 2-10 ISLE &7t

SERREF 2005 10 A

2006 £ 7 B 5RERE—RN.

2009 & 1 B 52 E— ROFIFERA
BRRRS 1.0-2.5um
EERZGMERE 03WALT
[ duntird HAWAII-1(HgCdTe,1024x1024 Ei% )*
BZ=EXT—I)L 0.25 #AE
1RE 42 0A x 42 0FA
BEKRES#EEE 3,800 @ 1.6um
FHHUEE Messiab + ISLE-Front
SABULME 9FF QEYY7ILickDh 3EF)

*HAWAII: HgCdTe Astronomical Wide Area Infrared Imager,
KE Teledyne # (IH Rockwell #1) &

ISLE 1. Hi&<T®H 2 OASIS? ¥ il siyks»
ZFTRHFERNIZL D 5N, ML R EE
Haz, W7 ichlfRz2EEL EETH D,
DHEFOMER, ISLE X, £ D > v — 7725556,
X DEMEE, 2 L Ch D EOLREEORHEE b o8
HEEICEEFNED > 72,

ISLE 2337, &b > v — 7Rl o 20K
X3 0.75 0 (FWHM) Th %, Z DFREREIL
HEOEE 2O L 2wk & LTk, ERTIERRD
X =7 REERTHSIH, bEb L, MBI
ENEE 7 A0y —A v JBIE (v —A4 v 7 DIF
) 2dH %, ISLE 13, OB LS 2 1
DL AR E 2o TE D, HEHS T 0.3
DFERMEREZ A L T\ 5, OASIS X O K55 MEaE L
) L CHRIBRFADES o 72T <, 22
VI ARFIZE B L2 k) B L
HTbEOBETHIEbTE S kI IckoT, BB,
BT T—=r%h v FOEBRIZE L Z 2 HggosE

BE2E

X 2-20 188cm RFEEFEDOHEI L VERICED 1T 5hfc ISLE

TiRons (K2-21, 23),

ISLE Ot 13, HAWAII 7 L 4 ZBHEsic b -
BHEEE O hCI R TRL/NE L, 9 Mo
FHINICED 3 ETFEHEIL 0D, HEH
INE LT L, BORED LB ERTH B,
OASIS X h 2V v Fz#liI< LToa#z Lo
b ERMEE OMHBENIR T, BRI T 2
2 50 3fEIcmbE L (K2-2221), &k,
CORMEE 2 FEBL L Mgk 7 v v b v FlElE%
(ISLE-Front) &, RILERAEY) BB 2S8R L 72,

ISLE O3 E L L TOLEEHMmS THE, 2010
F1LHIZIT>% 5 RERD IO 2 RZNKED
FovYy FENZBLTAEOREIITER L (¥
2-24 Z) . BAORHHT 0.9 IV FoWDER
EREBRL 72, ZNETICY 7 3 ) HEROHER
Z B L 2R AMELNE 1 1E CAINY & ISLE 721}
Ths, ARHD IHED S 72 LRFRIHARIC B\ T,

2-21 WAQA RIBOERILE, Zld OASIS I KD ER. HIF ISLE
I &3 E K,



241 2.15 2.2 2.25

X 2-22 NGC7027 DAY NLEE, OASIS TIEDBTERHN -1
FUVBIRE IR R T W3,

72 RO PG DS & i I, ISLE
DI I D BT DD TR WEEMEZ R > T
WAHRZERRLTNS,

Zofic b, ISLE I3 st & o#iEic X 5 7«
PV I A7y b ALY EHE L) v T 9
VIUREEHAB D, BFoBHEEZENT 2 HW
TUEOEEESZ 7Y 7 M Ic X b HBEITE 3
kIyckoTws, kXD, ISLE it D 2m
WD EEFD DT HEOIERE 2 O B E T H
5EVZ D,

ISLE o 3t [ # il 13 2006 4E & b B#E S dutz, 4
PNIIARBERE D A DRBHTH - 7203, 3 FDUEf %
#%C 2009 4F X b sy et¥ne & B L 7z, ISLE O ##
R, BEREEEE L Cldskd 28D ) LEBED
AT DD, NEE L L TFHBIC 2 = —
7CTHD, U237 Y 7THIBICE T, WTARIR
Sy CHERE % fifi 2 7 SLRIFI P22 1E 1 ISLE DASH IS FAAE
v, BEREE LT, PRPRELTHIEON
2RRZRO L, 67 ) v P BREHEIZ HAWAI
TUA 2o FAEOBHREEDFHTH Fy 775
ATHbD, 2T, TN6DRHRICHEH L 72 0F7%E#
EHEEPEANNOMEE» SFE SN TE D, oK
B (B A2 1 2-25 ) bHBEO TV 3,

ISLEIC X 294 v ZDMEIZ, 2008 EE X D

- <
T T T
o - . e
: B o R Y
2 AT Tole 28
o C* a=a »f % $ow
: [ £ 2 L e ¥
. } s L o ]
>\‘. 30 i B o e .-"‘-'."-‘}u\.'_ - i —
T . i Ty 2
99
g85 | | 1 1 ]
20.00 D226, 206.15 5226.2

JU 24530000

2-24 ISLE "NES5 R HAT-P-13b D k5> Yy b, BIMEN 5K
FCRIRREENE 0.9 S VUER, MIIRHAERREEHREROERICEL S,

[am]

2-23 [SLED'EUS U fc WA9A DB, ¥ — > 71 X3 0.8 ¥,

MRS RO TE D, SBLEFNICHRSI NS L
WfrxNns, ISLEICE > TRA VA=V R 3
R, 131 BN O Kk GRB090423 % it
272 8ThH D GEfliZ, HFHKOGEFES),
DRME, RT3 87 Fom O KK TH % L [H
RFIC, Fea NFDHI 2 s Rk, 2% ) Fio—
FHRTHD (RAREPERET), AL EITHEA
DEEDKF S, YHFIIEE 8m D § 13 % Pom s
Fio TGSk %, o512 1 EEFEER L 2%
k. BEICHEED 28 & L CERICBEBEFE Y,

RBIC, ISLE & v ) HEATRICO W TIEN 2,
SNBSS L TR - DI A D,
R NHED 4 (isles) % ko T AN 7-BHFE 2 —
FAr—LTHH 7 7u= LTI, Yy, HEEsE
JROBENZEFRT 228 D TWLdd, FEKHTICR L
CHRMLHDEEZER L TBERLLT, Z0FE
L Th 3,

# ! Okayama Astrophysical System for Imaging and
Spectroscopy, #]& TI:RERFAIAE S 0 7z3m R MR B SO6
B,

23k

1) Yanagisawa, K. et al., SPIE, 6269, 118

2) Okumura, S. et al., 2000, PASJ, 52, 931

3) Alonso, R. et al., 2008, A&A, 487, L5

With continuum

* ¥ ¢ *
[P 1] [SIX][Fe ll]—Pap—]
4 o v

-

Sl

-

30 arcsec

Continuum subtracted

2-25 Seyfert #A NGC1068 @ J-band #HANYT MLIT, 22
KICIED >Tc [Fell] 1.188 um & [P ] 1.257 u m BIRERET 5
N UTce INSOEBRIEDEBAHEL S, FOE L DI TIE
BRICLDARDEHDFTENAZ VW ENTRBE N, AGN 71 —R
Ny TICEBERBOIEIS FUAZRAY 2inEEE. RIE. RE
BREBAEHROERICL 3,

BUAIPTER (B
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AR RIREE

KOOLS (Kyoto-Okayama Optical Low-dispersion
Spectrograph [X] 2-26) (%, LK AP EEHITC
BrlFE S A7 ARG AR i G E T H 5, KRR
PP AR TR S e S =R g e |
5 #% (Ohtani et al. 1998; Ishigaki et al. 2004) %
R—ZALELTWED, ¥4 70L VYV RXE—F, 77

7YV R —E—FLRED=RILaNHE—F2HEL.
PUTNBa YT Ay MR > Tw A, H
R AR BRER NPT 188cm 5 St S Jasd 5 P 485 30 268
LT, 2001 FFicRBzFIL LA e 7L vy 5’6
i Gt 2 artds) D) & T O AIEUHE S B AL E
Th s,

KOOLS D[ ¥ 13 2003 4EWH A 5 88 % - 72, &UHR
ERTU AR S DEHRIE, UTDX I %BbDT
b5,

e CCD #% Texas Instruments f: TC-215 %> 5 SITe

£ SI002A (2kx4Kk) 12%3#a
e CCD fill{#li¥ Messia 5 + MFront 12
o T L X v b D ERENTHIHR % HEHT
e CCD 7 27 —OWH, WEERBHN» oA E

FEEL SOV R T 2 — 7 i~ IR 2 28
® 2 v AL O
e VPH 77U XL DB A, 7 4 V¥ — DB

WEO T Rftikz £ 2-11 12T,

%= 2-11 KOOLS OE7Rtik

CCD
et X
o)L= 0.33#
1555 5'x 4.4
U XL CRRABREEE 1.0"
ERBT L —FT a2
4000-7400A (R~900)
5700-8500A (R~1,200)
VPH O L—F 4> 27&:
4500-5400A (R~2,000)
6200-7200A (R~2,000)
TN — B, V,Rc,Ic, SDSS ¢, ' & &

SITe SIO02A
15um

Z2Y vy hDIBR) :

BE2E

(KOOLS)

2-26 188cm REWBEHRHEI L VERICED fFIF 5nfc KOOLS

KOOLS 1& CCD ®#Hi 72 12 &k - T, LART D Hi
LR &R T 1 H DL EBHHRADEL o7,
£7.VPH 7Y X DE A kY (1K 2-27). 2,000
BEEFTOL)EVIEESHEZFFO I LN TE,
ﬁﬁ%ﬂ@ﬁwiwﬁﬁLﬁwﬂﬁ&E’ﬂﬁéh
7o 61T, RAOBEHE Wiz b3 Hh I

K 2-27 WAL=y EKDOVPHIL—F > 7 (). VPH %
TYURXLTEEHAH KOOLS (LB T BIRRE (K)o



SkyBl=

¥ 2-28 KOOLS @ Nod and Shuffle E— N & 2 EERADEDAAE RO, EVADEE L QRDMIAIOBANENWICFRETE TS,

T4 v 7EE 5 Lz, CCD ETEMEZBE I H,
Kkt CCD LA UArE THil? TA A A ZHEHT
%% X 9127 % Nod and Shuffle £\v29) E— F2HE
WL, THITED ., BRHCHIBRR DB OEHRRR AR

{ 7% 7000A X b EWEDOHS T, @HfTbN
5, Y72y FTRIEDEHD A A A 2L

THFNEZRET 2 FIEL D b E R CROGHRR
ZIRETEL X)o7 (X 2-28),

2008 FHiHA2> & PIRISEE & L <RI 25
ST, DK 2010 i £ TIREER 14 fE o L [H
ﬂmﬁﬂﬁﬁbmto%%$i B LT 2m iR
T O AFUR HU G EIC E N S o FED
ﬁﬁ%%@#k%%b%bfmt®k#\@%LT
HADESHENLSLHE ZFITIZ TS OBHEREN
s, B RS SRNO RN, 18R
flize EDEE, THFHN, IEEIERITZ D> & KB RN
RIEFETERTH > 7%, D6 DIRE D EHD >
7203, FRICHAENOWIZAHE I & > TE, g
BT 72 ATEL 2m BEHFTTH Y, O F &
o LB OMER PR TH D 2 L ED 5,
AHZBHEEECTH 2 LROTHT LI T, I

FCTHILD L= —Thro7FOHIRI L, &
Z20IFLIES AL Tw Do 72— — oAl
b6 Lk, £, TIX2HEEH L E LHA
T DEENIC, B CHEbE, BE 2 REL <7 —
F iR T 52 L0 6, REBEAEDHEIET & B1HI%E
EOWR - i, TV R ESEALE LT
%ﬁﬁ?%ok&%z%ﬂ%o

KOOLS DB 13 4 ufse B & L TRl K&y
BUHAT I T U 22 IREBIE R 2 il & LTI E - 72,
CCD &, iR DHEH 7 E LI F & A
EfiobDTh 3, 2005 FFERIBEE DT A B
FT~D BB THE DG EHE ., fho B
FrE & LChiFEZ D 72, 2007 4EICRBIFE R
KOsz B & U C Rl BRELIIAT I BT L
T, CCD DAt L / A4 &7 & CHEHE L 72,
VPH 7'V —7 4 v 7 ORFs, BEIHESEA K
ZzhbE LT, HRSXA v PR )
Bk, SFVERRDW 1 % Z 1 72,

E=P N

Ohtani, H. et al. Proc. SPIE Vol. 3355, 750 (1998)
Ishigaki, T. et al. PASJ 56, 723 (2004)
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Rt ycAlE=E (HBS)

ME 2 EEAP

fRCor EHDEAEE (HBS) (&, IS A H R 4tk
TREDETHDOMWICITE (EAEG) & 3D
ZITH)BIETDH 5, AEEIL 2000 FEFICE T 5
Al 4, PLEEE L CHFEFIH IS 5
X907, SeiEFIC 9lem G E ST IC
EEINT 0D, MR FEFHE Ttk
2003 4E 10 H DAREIE 188cm St & v #5 o e [ 1] A
THEHINS X IcmoT,

X 2-29 3 AL EOMEITH 5, 188cm FED [
FIHA~BATT 2 028, BT O 2H NG 1215
T 188cm SHHEM O A ZBEL 72, AHAD
A ICEEAERDIZ ), EEEFESC A A 732 b
U — 7 HD RS D IR 2 LT, HiE
DEFE, WSRO RIF A8z HBl§ 5 2 &
MTE, £2- 12 1ITHEAVEREZ R T,

X 2-30 13 HERDOEAKIT, B S I, BIER,
TRCHENT R, a8, B D 45535 6 > T
%, AP, EEEoESREmIcE» N 2 ORY
A 77 7 L% L TRGITRICAD, -1 v
R TP & PTG X, P RAR % i
L7cth, 747 ARy 77U XLTHEGE BEGIT
Fon g, FEERIZ 22.5 EFoMiET 5 2 LT,
AEHEDESFEED M & % 45 3OS & 5%
#WaR-T, FtEBEREZNZTN /4 EER%
WL T, F oL ATHONEN E 2o TR %
A, SHEICA D, 1/4 BRI, Fte 2
WXDEMFEZE 2 N ZUIEMRGIC AT 5 2
T, PNERND KN FET DIRFEIC X 2%
BT 5, Dldmofic Ao 2wt s BEtizay
A=Y TENFIWETRICE LI, SL—F4 v
TCHHE N, AR T Ly AR EE L TR
WTH E BERDZARY IV ZFES,

BEozemicflibnTwn3%2mX CCD A £ 5
X, 20T 9lem O ICHEH I N TW b D
<. BRED FEIC L D, 2005 4E 5 H 25 HBS
W ER TV EELTWVWESE, TOHATDEAIIC

-
[
-
-

BE2E

X 2-29 RADICAEERE

CALIBRATOR

Hollow Catbode Tube & {}={)
Halogen Lamp ={}-0 o
Lamp Mirrer

POLARIMETER

T o

SPECTROMETER
DETECTOR

2-30 RADICACERBENIR



£ 2-12 HBS OEXMEE

BRAIK RIS
BRI D AEREE

360—900 (nm)
6 (hm)
0.2mm IR Yy 54 7 75 MMERK)

DEERT 300 & /mm [E#HTH&F (500nm bl.)
CCD X<  Andor &% DU440-BV
ETE3% 2048x512 (pix)

gain 0.50 + 0.01 (ADU/e")
FAHHL/ AR 284 +0.10 (e)

IO, AXRSHEZIZEAERE R o,

Blcix, 22/ (ML LAY v FEIR)
FAT 77 LD—JFDORIC [RIE+22], &9 —J
DRIC [%] ZAND, TD2KDNET + T A
Py 7Y AL TENZIEN & BEGIHEL T
(2] 2Ll [RIF] ot EBEHD AR

7 PV S ERECE KD B, [Rik+%2] &[],

WL L B R FRFICE 2 0T, oK)
LTV E VLI EBREND 5,

HBS Ic X 2857 —=< & LTlx, 9lcm Tt
FFH ORE HBS 2258 L T 3 IR E 2 -
Tete®, Znzifin LT, RPN RHZSE) 2R
TREZBIHL 7D, BRREBICHELEZD T2
T — DN Do 7o, — 77, 2003 4F 10 H I
188cm $i T D L FEEHNC 72 > TH 5 1k, HBS @il
DEN Y M TN T oo tatzd, T—=
LZNUCHAEI DO Z B L) Ik,

N ETITHINE A1/ HBS Bl X 2 fF%E R
R (Lo EFEFAICEFRT 2 D) LT, %

TR VAT5 Scuti 12 & 1 2 JE 5t Fik i i o F
K (Kawabata et al., 2006). Be & Pleione ® [H
B e D B AR 28 B 12 & 2 P o 22 d B 0 %
%2 (Hirata et al., 2007), R CrB % & o JE G
BT 2 RN HBE OB (Kawabata et al.,
2007), w4 7u 7 = —4%—1LS I +61° 303 DN
Rtk o 30 C HUR I 2 Be B 7 4 2 7 D%
MM o (Nagae et al., 2007). /N%A Juno
DIRAERE I I MR ok (Takahashi
et al., 2009), Cyg X-1 2320w A 70 = —
W — OfEIERHED L & £%% (Nagae et al., 2009)
T Tau #32 RY Tau O AR DOHIEICED  FED
BRI BE (Akitaya et al., 2009), 45 7
And DR IGEEFZ O JRE (Isogai et al., 2010)
nERDH D, kB, THEHE LR CrB ORI
DWTIE, THZEERAE) OEICINGHIKOELHELH,

ZDIEHC S, HBS o LA T, RRREG,
he R HER | SRR OB TThITE
D, ZOPRO—IIFPHE@RE L L TUM %R ET
BERFfR S ST 5,

HBS I3 PIZEETH D, XA v T F v APHKERL
B DY R — b WIET — % Otk EDEH#IE
HBS 7'V — 7o Tw3, ZFIL—7 X v N—F
HHOEFZHWZ T 5 R CHAISHEEZ LD 2223
L, INGDEEZEDTE LD, ITNFEFTREL
F77Nb e AR EZ L FEF g LRI T 6
N7DIF, S F I E RGBT 5 DR 2
XEDDH OO EEH L TwD,

AR RN FiiRiZRE (TRISPEC)

TRISPEC” ( + 5 4 & - v 2 : Triple Range
Imager and Spectrograph with Polarimetry) (%,

Al 5ERIC DT T 3 W ERIc>WT, Rk,

fReiRtR, 0, WX EFER T 5, LhkEE (£
2-13 M) RBINEETH D, ZOREIE, Lk
B - HEIZILD ETIHHERYE - 27—
7k I N,

5 AR IC M S BT &2 % C. 1999 4E2> 5 2001 41
TN A K% UH2.2m Bsii. 35 UKIRT
IS LT &2 7o, SRTHULAHE O HH R 0
MR, A 77— MRS 2 WIWIRE Y %
BB LI Lz, L Ladis, KEERIERDY
MOFEHREZN G2 LTI EANAEAL 72720
Z Dtk 2 FIZ RSB Thb Iz,

BUAIPTER (B
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TRISPEC 23l [LIR (44 B

HIFTIZ > TE =D X, g
FUUEHRTH 5, 2004 FEH 5
2 L R BT O
TR (2 [8]) & AR
BLNIR R (2 A1) 2 A L Cad
BB & WEgE T — & O HUS 03
frbiilz, 2o oMl %8
LT, WEHF v 2T 1.2
B, KT vzt 1.1
£ D BT 72 o7 R 1 7B 03
e Y s h, W RYEIC
BT L7, M2-31 I262ERI
EXZRT,

WIN

from telescope

TRISPEC Spectro-polarimetry Mode

slit viewer

M1

WP = Wollaston prism
CAM2

IR-1 J-H 0.9-1.8um

GR2
FL2
WP2

IR-2 K 1.85-2.5um

FL3 GR3

CAM3

visible B-1 0.46-0.%0un

Z @ #. TRISPEC 1% 2006
EICIRBRY - WIRBRXARICEHRI N, il
PRFO R BMESE LT, BE 2N S
260, % ORI N T %,

EE AN

1) Watanabe M., et al., 2005, PASP 117, 870
2) Watanabe M., et al., 2003, ApJ 591, 714

3) JEREEA, 2004, % 15 [EDERSF UM £, 31

2-31 TRISPEC RADHE— RHERK

% 2-13 : TRISPEC #7T

Opt R1 IR2
ek CCD InSb InSb
YA X 512x512 | 256x256 | 256x256

B2 (51A) 7.0x7.0
Z4I)LE— B,V,R1 J,H Ks,K
RAFH 18.5 16.8 15.1
AU~ (#W8) 3.3.6,6
B (um) | 0.46-09 | 0.9-1.8 1.9-2.5
BRI EEEE 138 142 360
FERK (%) | <0.15 <0.3 <0.3
RAFH 12.8 12.0 9.7

—VaNEEE 36 (TdiBK)

EELR= KREBAD)

AfETED HIT S GER) = a vz, [HE
SEBIIIAT O 9lem HimE O BIMIEEE & L C 1960 4
RICEEI N RAY v P, FICHEDI
JERHH & UCfEe e, BTSSP S L7
2000 FEDFICZ D Meda B IL~BEI N 2 &
ZzHVT, 2 HEFHTERV DR EHEZ T,
FILOWRE EMHEL T, T I3EHEEZROID
iz SE L CCCD A X 7 2METEL X)L,
REICflioTAa LI LI EEIc AR -7, 2000
D 8 AWK 1O Z b 6w, Filo

BE2E

9lem ZiEHi CHM S 25 <) ITHD (1 TRlBa
M2 FEhi L 72, Z DRl L 7-fii% CCD A X 713
(HEBDZ L E7T) 0 °CMNETOEIHBPLo LS
DT, 10 L@k hrors, 3~4
L E TOEREL S IXEESRE R ~ 3000 @5
HenHT =BG TEL Z LG0Tz, =D
Rz 8HTHICH> 72— — I —F A /T
FF# L, ‘mlERED CCD A X 7 23dhuE it
DRIt Z 2 WS L7,

Zo%, REMZADOZWHI%EET, LFx3



Ha Hy HE
4101.75 434048 635].34
€ Ori 1 | BOTa
1903 1 1 |
K Cas ‘ ‘ Bila
130
x'0ri ‘ ‘ B2la
2135
55Cye ‘ | Bila
7977 |
nCMa ‘ | ‘ e T
2827
B Ori ‘ | ‘ Bala
173
HR1040 l | ‘ A0Ta
Il 1| | | L1
gz ogEs 3 T CER
i 07 ] % 53 w8y ¥ = FH [
i F3% H R - iz o

19 3 1 o
KR AT I R

2-32 BEBEE (H#t: XX MLYEE)

B0 HIBERE 72 F5 > 80 °C £ Ty A Ml g 7 e[
#o CCD A X5 (2048 X512 ¥ 7k )L) ZEAT
% 2 LM, 2001 4E 3 H £ Th Il Toka oMM
D dE LB 2T 72, 2001 4£ 4 H a5 2002
£ 12 HoWIRIZ 91em $EH 0 AT A b Wik 2
M LT, 371 W2 > CHAD & BT HE 2513
IFRIK (52 FJE) D 600 i L4 Lo i 2 v (3
IZ6~T7%RPT) DERDARY b VT —% %2147,
HIEEIZ O Mo M FTOBEE»obWVWEE
TEHRZIZTEFARALLS EA, FRFICHR S 72
I EHREEOMREPRREEZ ST X ) IEE L 7,
B = B3 (4000A ~ 5200A, 600 A /mm
47 #F) &A% (6200A ~ 6800A, 1200 4 /mm
BTRE ) @ 2 fig 2O, JRI 2 SN Fid 200
~ 250 BEIC s o7, COBMo X, 1977 4
ICHROR AR S D 6 80T S N G H4E TAn Atlas
of Representative Stellar Spectragy @7 ¥ ¥ )LUhk
ZEET 22 EI2HD, HXDEDART Pz E
Jruaiifgs 757 TRET 257 —8 Z{FR L 7,
YEMOEME L TONMZEZ T, BEMD Lo
Bho A7 FVIERICY v 7 %2R CHETE %
k9wl £, MK2 oo RFEN %2 %0
RTARZ P NVEOR 2 BEICHETE 2 L)
B EER L 72, 51, HFEDREBICEITS
72, i DREDART FVTF—=F % TFXF AT 7
ANWELIFFITSIERD 7 7 AL ELTH Y v —
FHFEZ EIICLT A== ETABL % (I
2-32),

OB ZLT> T o 2001 47 H 24 H

Cli/Nm

2-33 WZSge ® A7 MLZA{L (Baba et al. 2002, PASJ, 54,
L7)

DI EIC, MIFHKRFHYIORAHETH -
RSB IADLOEBEND o, 33EE S ICHEHK
B2 RTBREbWIE L LTAsN S WZ
Sge 23Z DETHIC 20 4ER Y DAN—RZA 2| L7
DT, W=AMPhDARY bVENE = a v it
THEHHALTHL XA RV, EOKETH->7, 2D
BIGEEOHE AN 82 DT, 4y DY
fRAE CHEFICEII L 72wt D Z L o7, 13T,
KEDH T, LBk, BOFRICEEN
24 0725 27 H £ T 4 WITPE - THER 9 o i
BMSTE L, BhOBE I EBEEI Ay Iy T
BB 2 27 LD BT, BERARZ LD
MR 2 LA T Ak TR RCEE L2 L
ZHELTVE, ZOWD T —2 3B S ADMENT
LC. WZ Sge APHDO M ICH 3 EiRED AT A D
SAREEZR X LTS T Ll L (X
2-33),
—avREEMIlT I k) R EREL -
23, IR A K OMEMHHE IE S 7 BRI
188cm EHi K — 4 D FEICED N T\ 7z, 2008
AT RETRAEAN LG o8 L, 2011 EEICHH
i PEDFERE T AR VB O ML wiih 3
ZHWMELCTEL—T3ZLIlR> T3, B
206 R IFR T ERIT & L1k, 50 R [H 8
HIFTT 2 Doz fio it > T3, M
L Lo EBLRKETIZ o759 0, &b
2, T oBh B IHERIC R > 70 & RRICREIL
BUHPTIR H ORI 5 DBILEZH L EF7z v,

BUAIPTER (B
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HEMAZESE. RE. X5

JEFFH %2 ST 2 8. iE, EBIELRICH

7o T3, FFETRELDEZEITS L,

o W7 — & B R O Bt (R At &I o0 E i,
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