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HAR G R R BUR, /48 1 [EBR34E30 m B 8 6 A 2 H ot il SO & B (¥ ek
AR 5, FHEAA T EHZ 50 130 m B 5 (TMT)H ) 5105 2 B bt
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I FRIAS T BRI, 1+ L2810 mZ 2 /41 40 37t 5 N 45 24 R 3L &% i AH 4 522 1%
SERGFIFARTE T — RS A R iz B o BoR 41 E R Bl 5 RSO AR B (1R 7 &
JR ARSI RN, e 2 AN I /2 B3R T H S i S5 B 3 D 76 R, e oK
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A % H ARG UZ 810 m2 B 0 4% £ i A3 25 HH A FH 2 e v 10038 FH B4 8, Ik
A B A A TR  Se 1 6 A A, ARy AR ENE G BRI s, T RO
7RG SNk, &G TT RIS 59 R 2 HARGIEMN. O 7 SR A 70 258 AR A,
HSRIAER . BRI SRS, 8885 5 1 B S ) e Bl s, A2 MR ITH
Vg AR B 0 FE AL b EAT OGS S B, PR30 mZ B R AR T H R B e £ B bR
HIEA(MOS).

FEARRINL0 yr, 1R 2 SBEARM K FE K AT30 mgt Bz S MOSHI B il 77 4 B K Y
LM O), [ 3 R 2 1 R Je N A R AR e e e B e 5 52 K S P Bl I 2 e v ER i
B2 (8] 43 HE % WGLAO (Ground Layer Adaptive Optics) Al 20 A1 7 5 XIMOSI1]
s M U R 2R L 7 DR T Y 4 A M R A RT RE A D R Y B TR A L 8L T
M, 7 (A) B2 B MR 2 A s TR RIE A, 3K DR R DR AN A TR o R R 45 R R T 1
MERE; R AR L R B IE AR T E IR, R AR R s MOSHI L & 48 1 it s
73, TR A2 = 3 T 2 T 2R W R (R R R, R B R e i O A A A 10 I A
i3 A 302 TEBL. AR, KA i S S R SIRE S 1 8 AR DL — 5 4
EIMOSHIE R A, RGeS 8 ;K AR 57 5 a0 Je BB AR g ok Je 12, 1614
AR AR AR K2, (a8 B IE G ROR B 2 KRS i 30 mZ B am BEMOSHI 4 &
FEH PE K, — MR B B 5 138 B B B o AR A AR T, B R AN EOR T
R REE A7 RO R S5 48 A2 T 51 kS i) UGB RS, Wl DR OGS 1 12 RE S g, CCDPF 4%
ARRO-221 o1 SR AR 2325 R S COD S (1 i J v LASE I BE AR Y. T 41 4/ vy B 3 R
SCHIRLI, R R dh e RSO BE T3, F14h, S MOGLT E AL R K JE, WPFS (Prime
Focus Spectrograph)ffjCobral?”, 4MOST (4 metre Multi-Object Spectroscopic Tele-
scope) FJAESOP (Australian European Southern Observatory Positioner) 8/ f1TAIPAN
(Transforming Astronomical Imaging-surveys through Polychromatic Analysis of Neb-
ulae) fIStarbugs??), FMOS I #E AN [F R C4F B sL B 22 ROl st =03+ 47, 1 BB i u
00 SFE S T A R i G AP MOS R 25 1 ST Bofe B2 B0 3, jale oAy JHG ke o 52 R S 2 Wi
RRBEZ —.

ARICHRT LA [F R BIMOS IR AT, LA30 mZ i 53 13 & MOS A, A IHLAEME &
BB B B AR T AR R R etk AR B 2 e, EATTEFEGMT-GMACS (GMT
Multi-object Astronomical and Cosmological Spectrograph). TMT-WFOS (Wide-Field
Optical Spectrograph) fIELT-MOSAIC (MOS for Astrophysics, IGM and Cosmology),
R PR EATHI TR A AR R D [ AR K BT 5 v [R] SRASCER AT ) i 6

2 JLFMOSHLE %R

MOSHE IR SCA AR B A JE 2 LR LR Wik i 2 H A el i, Shag%
HAREIEA Je2h 2 B el (ORI e i A, H AR IR a1 s

Yt % B b el 50—t KL SEm G Al — A IR R AL, BB )
A A Dl 2 e R A e SRR P BRI 2R 120G A — IR IR A R N i H
PREETEAS B H AR GOCRERR , (HA2 BRI AR SR IR, R e S/ 0
IR B rh N T 52, B SR A B S LT SRR, AAEC I & HER
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R BB PR 2 S5 A A o PR A 22 A 1) A

—_— e —
T —

HIRE

(a) Objective prism spectrographs (b) Multi-slit spectrographs
(c) Multi-fiber spectrographs (d) Integral field spectrographs

K1 AFEZEEZ H ARG R

Fig.1 The schematic diagram of different multi-object spectrographs

Mgk 2 H bR A HH A T PR 8k 4% TR MR (2 R, 388 85 B T DA A% B mT BAREAT O
WL 22 B bR AR SR GE TR 2 18] 7 T B BE . 6 2 R AR 28 KNSR A
K, —MEREE R 3RS LA 2L E N HARIOEE(S B, $eag 2 H AR i OO b Tk Bt
FEREA 7 Ze T DARE i, A PR R 5552 RS sORDG G 3 2 152 /)s, m] W8I0 B8 I 1 R A
155 T PR ke 8% 22 H A 6 VA AN [ R X 1160 00 300 5 T2 o i S () e 4% T b L 3k 2 4 4= 133,
DRT LE A 0 255 2 AR AR, {2 i 5 e 44 TR ARk ol 1 AN 1 30 D10 8 B A 13 7 R 24, 1% 1) i
TE8-10 mZ B B S A o AN #5 B ) A5 2R R 22 A, K145 H T78-10 mP i 5E
O k4% %2 B ARG, % 7 DEIMOSBYFIIMACSE i & 1R it 45 F & 4h, Hift
IS AN CE A R £, TR G FR 225 R 38 il B 4508 3 5| S (1 25 /AR TR I s ma 7). 5
AMBREE 2 H BRGTEA LR O 3, XA K, 2 BAsEE — < 100; BTiT
LT A1 B T AR 4, e 42 T AR AR D 3 8 i X P e K301 IR ek 4% 22 H Bl i A 1 98
B R LR A-0T WL 3, T OB 4% T AR J5 11 14038 4 AR AR v, 7 AR AR UL
THRIET U4 Bedd 2 H s i O IARNL R Gt B IR K, 32 25 R A AL A 8L
Ko AR ORISR BT — BT 10N E B AR, b TN AR AR
142 CaF 2/ 138,

N2 HAR LA B TR L RGN £ & K4 R, et ARG —im il
Hin A FE MR, 7 — i & e Bk 4 HE B, JeilE BRI 2% - HEAR
[ 2. AHEE T3 4E 2 B o e 4, LRI A i i 2 R0 40 1 3 5 0 K R O, g HL
B 5 ' £ 5 A5 2R G0 10 R RN KA 38 R I H - 8% f5 I i a8 U0 75 oKk, 2SR
oY 48 R SR I B AR TIC 4 22 H AR R A B 3R B E 1 8 ) B ST R I
BE(LAMOST) B /2 523 1 4000 Y £F [ i & K101 S 4F 2 H bR ik A 437 T LAAR
K, TAE G S RE A £ B S W X R R AR A 9%, — A L T A 00 f B b T
Fepkegs 2 H bR i m — M e S UL L, (B2 BB E M2 &5 2R o 2. 54k,
FHEE TP a8 e, Ye 4t 2 H AR i A TAE B B CART W R 32, #B4 v] BAR I 21 401.8
wm 43X 32 B AR R AT LA RE A 5% i Rt LU R R N ) M
X T 4% 6 A RT AR 515 a4 6 AN R K 1 1) RRTE TR 25 1 S I BR A Sk 48 i X
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B, AN B T AL S (R SR, 8RR R T < 1% AT AR KR 23 IR 75 5K
®1 810 mRETFIAMOSRILL
Table 1 Comparison of current MOS from the 8-10 m class telescopes
C .
Telescope Instrument FOV? A/um  Resolution(R) Multiplex Focus ormssion
year
Keck-1I*  DEIMOS’  (2)16.3’ x5 0.39-1.1 500-8000 ~130 NAP 2002
1000-6000
Keck-11 ESI 2'x8  0.39-1.1 ’ ~50  CAC 1999
13000
Keck-I° LRIS' 6 x 7.8 0.32-1.1 300-5000 ~ 40 CA 1993
Keck-I MOSFIRE™ 6.9 0.97-2.41 3500 ~ 46 CA 2012
GTCt OSIRIS" 7.8 x 7.8 0.365-1.0  300-2500 40~60 CA 2009
Subaru FOCAS® 6" x 6' 0.37-1.0 250-7500 ~ 30 CA 2001
500, 1300
Subaru nuMOIRCSP (2)4’ x 3.5 0.9-2.5 ’ ’ ~ 50 CA 2004
3000
VLT® VIMOS“ (4)7 x 8  0.37-1.0 200-2500 ~ 200 CA 2002
VLT FORS2" 6.8 x 6.8 0.33-1.1 200-1800 ~ 19 CA 1999
Gemini  (2)GMOS® 5.5’ x 55  0.35-1.0 500-4400 30~60 CA  2002/2003
LBT" MODS" 6 x6  0.32-1.0 150-500, 2000  ~ 24 CA 2011
Magellan ~ IMACS" 15" x 15" 0.365-1.1  1800-10000 ~ 400 NA 2003
27" x 27" 0.39-1.05 1800-10000 ~ 400 NA 2003
MMT! Binospec (2)8" x 15" 0.39-1.0 1340-3900 ~ 75 CA 2017 (1995)

*Field Of View, for example: (2)16.3" x 5 means 2 square FOV with size of 16.3" x 5, and
$6.9" means circular FOV with diameter of 6.9’; PNasmyth focus; Cassegrain focus; “The sec-
ond Keck telescope; °The first Keck telescope; Gran Telescopio Canarias; 8 Very Large Tele-
scope; "Large Binocular Telescope; ‘Multiple Mirror Telescope; ‘Deep Imaging Multi-Object
Spectrograph; ¥Echellette Spectrograph and Imager; 'Low Resolution Imaging Spectrometer;
"Multi-Object Spectrometer For Infra-Red Exploration; "Optical System for Imaging and
low Resolution Integrated Spectroscopy; °Faint Object Camera and Spectrograph; Pnew up-
grade Multi-Object Infrared Camera and Spectrograph; 1Visible Multi-Object Spectrographs;
"The second generation of FOcal Reducer/low-dispersion Spectrograph; *Gemini Multiobjec-
t Spectrograph; *Multi-Object Double Spectrograph; “Inamori-Magellan Areal Camera and
Spectrograph.

R0 W3 6 05 A B AR 43 W3 s MO W A2 B FR4r W37 B0 e W] DK 248 7L 3
P R H A& SR V) E i T on, BT JE 3E OB ACEE. B L G 1 A
(112 H br ] DLUE R M3 A AN B bR R AR 20 37 S oo # 0, 48 i o i 40
SOt A5 B AR N ) 22 18] {5 B, WHET (Hobby Eberle Telescope)ffI'VIRUS (Visible
Integral-field Replicable Unit Spectrograph)2l, VLTHIIL £L 40 % H Ar AR 4137 6 i
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A(KMOS) #IFVIMOS 45 iZ 26 ORI AR R L (1 —Fh, Ju 2 B &R 2
(¥ e wT SEBUAR e PR s 8] 73 B 2, DR L 5 EHE B A L AR 70 7 B TE.

MIUFR 2 H ARG AR BT DUACEIL, A0 frrise v S0 45 ) A T B2 WAc B e ATAH B2 A s
WOCRHE A, B KRB ERCE N2 ARG e 0 % R 7 A RBOR KA AR BN
AR R, TAERLR 2R 1930 mZ B B, 2 HARGIE A&t Rt — 229K,
BIRS TR SCHAR H B H 0l T e, BN RAM 2 B ARG CCHA W E R ER T,
AT 5 78 73 BEAT J7 GV UE MBI XU A

3 30 mPHEF/AINERBEMOSHIFFRIVIK
3.1 GMTEEZHEAMOS—GMACS

GMACS/ZEGMTH I 53 i 1 64 28, 1T IS 58 RAK P 2F i BT R v M. £ B
bRy HREEHEREOGUE . ZAES S — S IE A IMOS, © R EEE H R REE LR
XIDES (Dark Energy Survey)fHLSST#ET J& B FE A6 1M M. GMACSTE20064F 56 5% 1
AMAT PB4 201 14E 58 i 1 W15 AL & B H R 25 1461 20164E X ME & Wit i 240
FEHAT TR, 52T WIS T & 201 TAETT AR TAXAS B ONVESR T, H AT T
ME& BT BRI B, TiH20199E3 H 58 P ; GMACSTHRIFE20255 1 46 1E 20 AL 22 0
AT,

GMT-MOS ) 3 BB B R A R 471

o 3% 30-50 arcmin?

o WK 0.32-1.0 um

o DB HEA: AEO. TV ARGE VLN, L. WEIE1000 < R < 6000
o DUERAE: TAEWRE> 40%

o TR 80%AEEALL%0.15"

o ViR EME: 0.1-0.30 0 /h

o JtiHE: > 2

o JREETHING: > 12

BT X ERR, EAAGMT R £ FIGMACSC 42X 2 it 77 R kAT 17X
FEAERE. FIMGMACS T R4 MAIBkEE 2 H At &9’ x 18" 4 &
AN B Rl 4.5 x 9 WS, BRI 43 0SB — S XGE TE G A, BB AR HAR I K
J&, JCH A F BG4 %€ AL R GiStarbugs ¥ H W B, R RO IR i 2 H An e A
M, FERAFRICE BUIEN G 8RR 70 A7 57 vl SEBLA R fR 0L A 3N 7y e 2, i
H Uit a4, MANIFEST (MANy Instrument FibEr SysTem )8! 1E & 8 K F W K 3¢
5 (AAO)NGMTI T BTG AT R Gt 7T LMEAS GMTHRIX A% B A 5 2 Dhfe M i 1,
an: HORPTAACER IAL 21207 S 2 BAREUE; RAERHE BRI SR 5 & RO B K
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JEBCL & AFIIIFU (Integral Field Unit); I FZ V) E] 38 a0 S 10 0 PR 2 3845 IR
D28 TE 18 A0 2 ) 7 1] PR R FH 26 B8 A 288G 22 A0S BT [ B 0005 ) Btk e v A8 e B
FE R 52 T 4 T 8k 4 B SR I B3 0 B AT RE 45

S B S, GMACSH IS R % /E T EMANIFEST S &, — & &5
ST R, BEINEETH R R DI 23 8], 3 m e e A e T 2R, i R 5 R R AH DT RE
{140 B 20 B SR A5 T i A BR 4 9 3 149) . GMACS 7 1 £ RS 5022,

&2 GMACSHIRRITHEESH
Table 2 The main parameters of the conceptual design of GMACS

Ttem Design Parameter
Resolution 1000-6000 (0.7” slit)
FOV o7.4
Collimator exit pupil diameter 270 mm
Collimator System F/8.2; Collimator focal lengths: 2200 mm
Wavelength Coverage Blue: 320600 nm; Red: 500-1000 nm
Camera System F/2.2; Camera focal lengths: 594 mm
Detector Mosaic CCD: 4 k x 4 k@15 um (2 by 3)

GMACSH K IIFF 52 TS TEW B RBCR 2 o Wi s, R L AE 5 58 5
FVH I AU LA B AR AT AT . KRB BN TR, AT AR e M
T2 AT H A R 4 K. BI22 GMACS H BT A ¥ it 7 221490 7EGMT ) 48 T il it
Dk 5% THI AR FIMANTFEST (1 5/ £ 8k 4% THI AR 5230 22 Fhomi i A X, o 0 4% T ASO6T B 1)
MIHLIpT.4", THCEF X N FIRLIZ 292075 e WA AR R FH 43 85 43 AT i 3 A3l i, s
B10.32-1.0 wm ) TAEJ B AN 18 ) F U045 Mt 530 % ol it R B2 AR AL R Gt S AN
I () 6 2 2 RV 8 55, 2 SR AR T D) 45 A [R) PO A0 A T AR S B 5 1 11 23 S A X

GMTHImE R T B aR R4, SAEEH 2T mEERGIIERE, W H#EE RS
KBS RN EE, o747 T 29450 mm, B8 0% 2 TR B ik D A2iE 4k
I D ) S GBS BT MERE . J5 S M-S AL 143 R R T O 2 3 256 1)
3K, GMACSIEFEIHE B M2 8270 mmIH 43 AL /Nl IE. 8 7 o Bk B, A
WIERHEE RS, BEARGMMAUL E. fEHEE RS ML, 3R %t
AV RAET Al (R (K D& E L R AR, B AERRIM SR, Jo 2 WmE, nTRmk
CEME R A A SACaF2. #EH RS DR R K8, 855 3R 345 st
AT LI S e I A% B R 1. AL R SR GMACS K M s, HAkk
BUE: (1) 75 203 2 YA s e e AR I 753K (2) MM R Gt L@ 3o e % R DT REAS [R] 6 i,
T e 2 WA 2 338 235 A6 W T H R 2% FE I FRAR A 28 O R e ;. (3) AWML R G AE N = sl b 8%
PE T ES RA TN 5 M BURERL AT HRIE. AT MR BT BEI A AL R 4200 4%
29440 mm, LB T ARG ORI, T HLA T IR B - T KR e %
T YA A VU R AR &, KU ERIRCR; B IARML R G 78 7 2 B T Wi KU, o D
I8N BT 400 mm, WHGE TIREBAENLAR G BT L%, BURGUR A m AT 3R
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JVPHG (Volume Phase Holographic Grating) Y, it £ A [7] ¥ 6 i S AN [7) 43
R, A AR AR A AR B DA R AR 6 BRI R o5, R FH [R) — B iR A 8 8 e A s
WA KB . IR 28 R~ 80K, GMACSHI B A4 k x 4 ks it 4T §f
B, (HRAE VRS b, N T I NP A B 2 T AR AL I S B B 52 1

- Fiber Mask
Field Lens o0 ANIFEST

4x Gudier &

Acquirision = =
Camera

Slit Mask

Exchange 50 Blue
System ~ Collimator

7
. Blue Grating

Comgc nsatory||

JRed Collimator—

Red Grating —

Red Camera —

0| = Grating & Camera
Rotation

K2 GMACSHE&IHRERE

Fig.2 The schematic drawing of conceptual design about GMACS

3.2 TMTEEZHEHMOS—WFOS

WEFOS&TMTH I 55 1) & e A 28, tHRTMTHIZ 5 IS /TR0 yr & 5 2 1) B2
IX#EZ—. WFOS/E TAEEML T BEBR B A8 sl A%, [A) INF L 2% o SR B2 FH 30 b [ 36 B
22(GLAO) I /1, & AT E 4 6 2400 B G 59 RARBEAT AR AR 20 5 3 6 18 00

WFOS/E M B bk i — G A0 3%, 20054 FF 46 ml 47 1 5 1102 ) @ik gy #A %% i %t JU
AN BT T X, %% T MOBIE (Multi-Object Broadband Imaging Echellette)fE A
M BE T AR 7 =531 3 T-20084F FF 4iMOBIE /7 & (M & % i, it 2 ASHr BL i
W 505 K IMMOBIE /5 A7 15 2 A J5 T A i) AU, 20174, WEFOSHE t 9 A~ i &
Wt 7 R I AT HOR. KBS AT AR R IE. B #T, WFOSTEL4 58 B A~ 7 %
M 2k, B TE20195E 8 STWFOSHT ME & 8 11 I 5520 B, 1% BOK & 3% 2 T X-
changefIMOS /7 AT B NAME AT, TiTH20205 58 BEWFOS I ME & 1511, 20254F5¢
FVEANBETE, 20294 SEIIWEFOS HIRF2E WL

TMT-MOSH) FEZ R TR T

o M3 > 25 arcmin? (H#x: 40.5 arcmin?)

o KB 310-1000 nm

o LIk HEE: TE0.75" HREE % T, 1000-5000
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o MRAEKE: > 500"

o JGIEARARAE: < 0.15” /pixel
o [UHRAE: TARREBL> 30%

o JEERREME: < 0.15”

WFOSZEEETMTIN AV &, BEAMU K 57K 1 Sl e 5 LAY BR 37 e % 51 e i1
Jig, EWFOSE GMACSZEAL 52 21 i T 5 71 7 1) 0 2% sl i 5 A0 1k 51 F) 465 14 A5
FIAMOBIE 7 % 1F /& 1 T 2 3h #3222 G 1 2k 20 2 32008 1ok S50 B e R A 5 1) T
VB S B2 SR 3R A3 B0 4 IR AU, (H2 BB AL 5 10 (0 R G 15 A AL R G 1 0 1 o B 42
m, MPLR G DR AR K, BUE 1B A RS BOR ML 2R AR K T 5, B 1) R A
K.k, WROSHRH 7 2 M 5 &, 43t ia2 yrify it — B wr e Fxs b, &k 1 5
FX-changeFIWFOS 7 R M FE T % T 6 4F FIMOS T %, £ AR YR AE T1% 7 % ml i 2
B L R T RRLE A Aok n R i, i LR AR R SF RS T 42, WROSHI £ it 25
3.

#*3 WFOSHIZRITHEESH
Table 3 The main parameters of the conceptual design of WFOS

Ttem Design Parameter
Resolution 1500-7500 (0.7" slit)
Field of View 8.3 x 3
Collimator exit pupil diameter 300 mm
Collimator System F/15; Collimator focal lengths: 4500 mm
Wavelength Coverage Blue: 310-560 nm; Red: 540-1000 nm
Camera System F/2.0; Camera focal lengths: 600 mm
Detector Mosaic CCD: 4k x 4 k@15 um (4 by 3)

£ T X-changeffWFOSJ7 22 H1 I B T2 Bt (CIT) i) Jason FucikZ:HKCWI (Keck
Cosmic Web Imager) B itH#& H, tEI3FTR, J& T34 % HAr ik, Wit B 5GMACS
Vet B SR, 3 B )45~ AN ' SE AN A AU AR =X, HE AR AR 23 AR AT A
— RO J A AR BB, T AR 3 2 RO I R I e e Sl AT AR AL
ARG TMTHEE R 7 SO R -REMK RS, B2 S n B Im 5 BRI, ik
HAGEM R N & iE. WFOSHI I 70 CuBER G A 7y il N, v B R Gt 3
FH R R = B T B A0 70 3 TE DA ) — AR SR B . BB ARBR T 8 RO AR R, &
SR BT, T H B TRy B R A T AR TR A AR, I HE B R SR
XoF 4 A6 IR T E L SR AR 5. WEROSH % [EF FHTMT I 4 B3, R = REAEAHEE &
G, B AR KB AE TR B AT, B AR A2 BN, (HR M R G AT A
Presgm, i B i T IR S AEAE I RS, 75 B PN T RAEAT IR AR, 7 Tk
KRGV L, 9 7 NG5 R R LA EE A 2R A8 E 1, WFOSIEH# 2% [E XUVPHGY
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M4 Bk 2 e M5 B B 2 A 7 ZR 0 XK R BT AT RS AL R SR T B e, (H2 G
TLEF SRR, R TR R RN (AL 20 . WFOSH TAE i B L GMACS B
B, T VPHGYGMEE S M B8R AR BAK, BRI AE 5 1T B 128 R R 4k K
IR A S 2 e (FSE) PO, (HZiZE M T 28 K 4241270 mm, i WFOSHE
B 278300 mm, 7776 — & 19 XK, 7 BP0 MR & B 1T B B3R A I K 10 42 e i ik
WFOSIIFHNL 2 Gi W3 A i 148 ELGMACSHE K, fE e AR K, (HRREA %
THE S5 GMACSIA, 75787025 FEAG B R AR BR il A T FE () BRI R 4331 %sF
ZL B TE P ANLR ST T ST R R T AR RN T L 20, WFOSHIRIN#8 t
FEPHECCD, N T EEANEE AR L, WEOSTE % FE i AR s F A [ st 2% 4t x
I3 BOSCRARAL BRI 25 3E 4T T L E V.

Collimator

Dichroic Slit l\fask

=7

A; R;ed Corrector
4 Red VPHG

Spectroscopic Mode

|
R~5000 R~3500

~
R~1500 Blue VPHG

Direct Imaging Mode

Blue Fold
K3 T X-changelihJ7 ZHIGIE A B 3 R8O 2% K

Fig.3 The optical layout of X-change design with spectrograph and direct imaging mode

3.3 ELTEI$ERMMOS—MOSAIC

ELT 1 & 65 7T W6 /3R 0 4MA 70 37 6 1% AL (HARMONI). I 2040 H &
RIE B AZ AL (MICADO) A AT A % 6 A (METIS). MOSAIC E SR AN ZELT I 15 61X
B H B S SRR AR R AR IWS TR Euclid 215k, A2 Bl 00 41  Bvm R A
FEE R 25 (8] 43 HE 2 K BE A% 2 H bR 6 G AT I Il 6 15 S0 I SR TR AT 5 R A4 47 38 2
BT HMOSAICHE ¥ i1 I ik 2% f& R T ELT R AR F0 [ 3E 2% 254 K 1 185 4% 18] 49
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HER ML H. ELTM20074ETF IR AR £ AN 28 77 5, 20104E 58 K 2 MU &% (1) Phase AFEE
AAT R, A E 3NN 2 BRGNS BEN 2R Motk 44k
WEA(EAGLE). 58 A3 UG AN AR 23 328k 4861 A (OPTIMOS-DIORMAS) AT AL
I IR LLANE AT % H ARG (OPTIMOS-EVE). 20154 58 BRMOSAICHI Rl 1 J 5 3F
FFABEHEEMOSHT AL & ¥ it 77 . 2016 MOSAIC3K R T 31— #Phasa ANy BLi % B,
T3 T M 2 B AR NI RERIE e, B H MR EMOSAICH A211H 21204
R B354 1 — 6 M2 Hirobik . MOSAICAE20184E3 F 58 iPhase AFr Bt
P, TiT20194E 3E AT BT Br By Phase B, 20294F 5% i 22 55 32t 7 TF 46 0 (58]

MOSAICH: K S T 22 H bn AT 21 4Nk B 23 1) 70 HE R W 75 5K @
T4 Z Hinob ik 4. MOSAICTE AT Wb 3 Bt B4Rt 55 F8 T GLAOT] fg 7 K AL 34,
{EL 2 7E 6 S I RE AN B 7. 47 1) I8 W 2550 2 R TR 1), R L = 4 B e
FE BRANATT 56 PR A B AT 1k, Hib 2 H AR 0 (High Multiplex Mode, HMM)F1 £
B A 5 15 20 (Inter-Galactic Medium Mode, IGMM) TAETERL T B[R, 111 2 ThRERL 40 #1
4 : (High Definition Mode, HDM) L{E/EMOAO (Multi Object Adaptive Optics).
MOSAIC) UFf TAERE 20 3 28 e bR an 3k 48,

F 4 MOSAICHEMRKAIHEIRER
Table 4 The specification requirements of MOSAIC with different modes

Specification HMM-VIS®* HMM-NIR? HDM IGMM
Seei Seei Seei
Adaptive Optics (AO) eems feemg MOAO eems
Limited/GLAO  Limited/GLAO Limited
FOV /arcmin? ~ 32 ~ 32 ~ 32 ~ 32
Wavelength/pum 0.45-0.8 0.8-1.8 0.8-1.8 0.8-1.8
Multiplex 200 100 10 10
Diameter of the aperture
0.8 0.6 2.0 x 2.0 2.0 x 2.0
on sky/”
Fibers/Object 19 19 493 221
R 500, 15000 500, 15000 5000 5000
M} ap =28 Mjap =28
Limiting Magnitude ME o5 = 26 M o5 = 28 AD ’
g g R,AB H,AB (40 h) (40 h)
Spatial pixel si
patial pixel size/ i i 5 75

(mas-pixel ')

# VIS: Visible, NIR: Near InfraRed.
" Limiting Magnitude in the R/H/J bands based on the AB magnitude system.

MOSAICIH B EELT I £ &, N 7 SE8l FE R TR, MOSAIC/E &1t 15
FEG LT FEIE AR, B R 03 B2 6 £ B 1 5nT 38 B2 32 1 b 4% 22 RGEORM
(Optical Relay Module)SEHtAs [ 455 5K (¥ ) 4, S8 5 5 TAE L 6 £F 8 e i B T4
BN H B 88 615 RIS A M 6 EE B WEFOS T 78 Bk A0 3% Jie 5% 1) 52
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B i BAEE, TTMOSAIC KA £ 10 R 40 75 B e ¥, Yl A & il B 78 [ i 1)1
. MOSAICHIET RGN T BRI, /E R ih BEChER 2%, & ThRefibin
FI4T R0 FERLEA37 N, MOSAIC/M A % P 2R B0 “Type A” fl“Type B”; Fl2
W7 U & A A B0% T 51 2 RE(LGS); /BTGB IE A BUE T 24 ORME B, 2
B0 “Type A7 5 8— AN TR RUE B LF R ST, ATSEIlY MmN 1 B bR T3 51 5
HHMM-VIS; “Type B”##—AMNHMM-VISHUE S EF R e, —XHMM-NIRMIE 52
FEAF AR T A — AN F] 2 [ pl R R A ) S T B, LR 1) S TR FT 43 i) T HDML,
IGMMEL H R 5 2 (NGS) FTORMMEH, FA3 5N HOE T V)3 R G0 B e, (E157E
B, 488 o0 P HMMB E 98 30 K T8 P I AL, MOSAICH 7 RITE
BHEIA N AT T B IR 50 “Type C” H T S HINGS &R 400,

Technical ‘
FOV @10’
3 Optical Relay

Focal Plane

Rotating

NIR Spectrograph Structure " Y

VIS Spectrograph P J
g‘ Science ‘ !
FOV @7.4' LGS

MOSAIC

4  MOSAICHT . ICFIEEA 2 541 7 K

Fig.4 The layout of MOSAIC focal unit and whole system

MOSAICETH R Gt LA R — MEEZEORM, EZEAE: MAHR. M
B, UG EE. Pri s s AT, BUEBFEDY. ORMM) 3 EAE H &K B im skl 2
W37 N 1 H badias &% ) ~F T B2 A i B A T AR TR 4k 22 R 40, B T REmA A B i H
PREFEZEA— I, TR ECFEAME B O BN S A7 B 297 #F i e ek ] AR T B, Ko
AT AR T % 2 B O T SEBLHD M U4 1 B & NAR IE, 1 47 3~ T B 77 A TGMMAE ML
TRERR R TR R

MOSAICHEHEA BT B 40 5 i 58], HDMATHMM-NIR P Fl T AR % J5 #B 33\
6] — AT LA REA, THIGMMATHMM-VISHEN ] W66 A, BN B 6 it A &%
58, BE LIS LCTHDMAMIGMM % #2208 40 #1317 5.6 (IF Us) H %, BFZHIFUstRAE 2%
V) 73 3 6 1 75 SR T 4 AN [H) B 6 45 BT T MRS 8 A A 38 B 38 FH40ZH e 41 1% 8%
AR, R T 190MRYC LT LRk, JELF O A2 R RERR HE LI 75 SR AT I

MOSAICHE BE AR P B TH Sl i YRR e % SEBUAN R o R . B2 H
AT IR & 13211501, MOSATCY 3% B A RS d i 5 WEFOSZE L, #E B & 4t ih 25 il 4k
BRI AN S E B AL R, 4 P B X i D1 e SE M S I AS R 1) TAR e K 56, =70
S A X T 28R Y M S BIAN [H) ) A 9 K 78 5, MOSATCHT 21 A B Y6 1A 58 it E
BCARE R, N T BN RS, AN R 2 s s ) ) 4 R e U 4 i A 75 22
LIRS, (B2 T 2B B A 4. MOSAIC/EMNL R G KWt L 5 GMACSHIWFOSZ:
Bk, EE SN T sk AR AL 2R G0 10 B A0 SRR R 2R 250, MOSATCHE T & T 45 il #1300 2
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AR 2T

%40-200
e BE

MOAO 2XIFUs (986 fibres) NIR Spectrograph i
High Multiplex Mode / LLLRG
/ 40xPick O (760 fibres) NIR Mode Module
Positioner Module
1xHMM(NIR and VIS)
Pick-off AND
0.25 arcmin®
IFU Field
ORS Inter-Galactic Medium Mode
2XIFUs (900 fibres) . Visible Spectrograph X1
Focal Plat 5 i 2
ocal Hate High Multiplex Mode /
40><P1ck Off (760 fibres)

Visible Mode Module

5 MOSAICETRGMAM. Hi, HARGRE Teledyne/A T4 KITLLAMAM 2%, e2v6kEe2v/A TG k CCD

Fig.5 The subsystem of the MOSAIC. H4RG is the 4 k near infrared detector from Teledyne, and e2v6k
is the 6 k CCD from e2v

4 MOSHLZIEIT S X ER AR

20144 AP E AL B H KR L BRI KE N A2 5 T TMTE LA
WFOS Mini-Studyi B R A M 7T, B KK L& (NAOC)H E T #1250 r K
B CCODE e 75 $2 1fil] FH B ASIC (Application Specific Integrated Circuit):0s F (IR 4
IR HEH S P ELE 7T (CTOMP) X WEFOS K 42 H B ih S i it il 13547 1718 1IE;
g S AR AU 5T BT (STOM) £ 06 K 4% 43 €685 (1) v 4 2 T B s skl ik AT T 7, |
W A2 I8 K (SITU) R 171K 5 (XMU) 73 A WEOS KB B WL R G F11.6 m 142 KA
BRI RGEHAT T ATAT 20415 B R ER R 2 (USTC) M WEOS 22 4% £5 TH #ik 1 4> 5
FIVIHFAT T HEAIRUE, FIARIFRE T ADCL S KRG MWL w5 RSO FHHOR T
FHT(NIAOT) £ X WFOSHIEE K RTHEE S, JFE 7T REM I FIFREAME RS
PREAR N TE 7 e 25 2 55 A3 o S BB 72, 485 J 58 A o B ) AR AL, H i IR 7K
FHWFOSH: T X-change /7 5 56 28 Bt (9358 /0 ME& 152 THE S5, Mini-StudyP B, Bl N A7
TAB L WARS.

HEH RS & WEFOSH) B E 40 e 28 1F, H 3 2/ K B s ot 7 |, A 7E
MR T il — AN TE M DGR WEOSH AR S8 35 BBim G fllie ¥, & 1T REGHH KR
B A AR A 5] TR AR & BB BIE RS, HEEL RS T — M R AE N B RME RS
1, PR 24 R R AT B AR R, T HAE B R A WFOSZL W MA@ EIL A, R 2
7£310-1100 nm A6 B R A B m O . FIbilEE RGN & — 1M EEN RS
THE, 72T Z =Rk,
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#5 TMT-WFOSTEMini-StudyMERHES 2 TIHE AR
Table 5 Task assignment during Mini-Study phase of TMT-WFOS

Managing C . s
Tasks o Participating Institutions
Institution

Mask Exchanger System Trade-off and Fabrication ~USTC UCO?*, NAOJ®, ASIAAC, USTC

Acquisition, Guiding, and Wavefront Sensing USTC IIAY, TUCAA®, NIAOT, USTC
Instrument Modelling UuCco IIA, HZDZ, SJTU, UCO
Off-axis Collimator Mirror NIAOT HZDZ
Atmospheric Dispersion Corrector USTC SIOM, NIAOT, XMU, UCO
Metrology, Calibrations and Instrument simulations ~ UCO ITA, ARIES®, UCO
Spectrograph Camera Systems NAOJ NAOJ, CIT
Folding Optical System and Dichoric SIOM HZDZ, SIOM
Grating Exchange System CIOMP USTC, XMU, UCO, CIOMP
End-to-End Optical Design and Stray Light Analysis CIT NIAOT, ITA, ARIES, CIT
Motion Controllers ITA UH", UCO, ARIES, ITA
Science Detectors UH NAOC, IUCAA, UH, UCO

aUniversity of California Observatories; PNational Astronomical Observatory of Japan;
Academia Sinica Institute of Astronomy and Astrophysics; YIndian Institute of Astrophysic-
s; °Inter-University Center for Astronomy and Astrophysics; {Hangzhou Dianzi University;

& Aryabhatta Research Institute of Observational Sciences; *University of Hawaii.

4.1 WFOSHEBMEZEEWIEIT

WFOS I BB — A B8 fl 1 4% (1600 mm, $E800 mm, &% #600 mm), X
SHEW R, N T R E S SR AT, DA AT R R, PR NI (1R
R R B 75 3K, B IR SO S BRI F A SR [ BALE Mini-Study Bir BOW AN [7] 335
MRHEAT T XL, R R R I A 2070%, @It WI5 gLk, Btk f Al 45 T T 23 0
Bt < 60 nm, SR I T BUE B < 155 nm(0Y | EARBRACREADAR 1 I 12 1 1 78 25
SRACHT, AP AP A AR R AR AR B R AR K. DR T A i A R ) XU, 7 S 2R
FoH, ZERE @ 2 H bris L S e BB g m gt M E i, &t 5 2R A
LA W, B U, A PR ICA M v BB T R AN b SR S A S it
A NS, WARIE T B AR B 3IE S B0 E Bl A -4 T A 2 AR 1R A R iR R
file, RORHE S T Bk 2. 2R MM R N R = AR s L s g, ks m
BEERLRFFTO% AL, B A 28 PR 2285 nm, 1R A AL H 202 75.3%,
Bii e E < 107 nm, B FE— B0, HREERN T REEAFEAT S, H2
ZEAMERE A I = M g 62,
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4.2 WFOS/HEEENEohHMEF EFENL A F

WFOSHEBE 1 53— AT B I AE & S Z5 M L AR TR 10 1 3l pMe2, AN 2 Ja kAR
ERE—RHEIENT1/100 7 P00, B E S RTHE %, WFOST Z i<
VG TR EE. N T SEBUR AR B8R 1) ks BE B A, /i R SO 22 R R AT i)
FHOR BB IR — SR AT T A, I3RS TR R AR EF RS, W EESMR
S U L BB S KA AR W B AT T I R SRR, 2 0 &5 K A8 TR (1) SE R 2 Bl kM
7k R EBE AR L R G HEEFMWEFOSHE B R G LI FENLITE T K.

TE F I AMERIE IR 72 b, B 5T A AR FH 2025 H0 52 3 52 Py thon X ' 2% ¥ 1H 4K
P (ZEMAX) 42, A5 & 2R 1 R B B AR5 R FHBENL 5| N BT B a3 NS5 14
BRI R, W R F M T3 MEEAF, R 2 HBkER (Basin Hopping) HikEAT 4%
JR B AR AR % B E il I R AR IS X B AME BRI T AT AT VRA, TR B AR VEAN 45
T BT AT 4. WEROSIE &5 T E B fM 7 B 45 X A MOBIE; 31T T
Vit E Ak, B6F) B A AR 25 S I T WEFOSH 43 3 45 2 T AN T4 3 3 1)
T A, FMERTIER B> 201870, ik 1004k 2 5 B A2 45 SR 2506 2 < 1M T

g 300¢ Before Compensation = 300 After Compensation

& 200 F in the red channel £ 200 in the red channel

g 8

g 100 ¢ g 100 1

A 0 A 0f ‘

= =

2 100 2 -100

o3 o) RMS:0.5008 um

& 2007 57200 Min:0.0050 um

8 ool 8 gl Maxi17270 pm

—300 —200 =100 0 100 200 300 —300 200 -100 0 100 200 300

Slit-Direction /mm Slit-Direction /mm

g 300 Before Compensation = 300 After Compensation

g I in the blue channel g I in the blue channel

=200 <200

E E

£ 1001 5 1001

2 =

A 0 A 0r ‘

< =

2 100 2 100

o} o] RMS:0.5154 pm

& 200¢ 5 7200F Min:0.0133 pum

A 300 A 300t Max:1.9304 pm

—300 —200 =100 0 100 200 300 —300 200 -100 0 100 200 300
Slit-Direction /mm Slit-Direction /mm
Bl 6 WFOSZLWEWIE 4 PR B AME AT S BURIE R S, SR % RS BT T 100045 1HCK. 72 EAFRAERELD
BT R/

Fig.6 The image motion results before and after the compensation at the medium resolution mode of
WPFOS in each channel. The image motion zoomed in 1000 times. The rectangular box at the top left

shows one pixel size

FERMEAME SR SBT3 R, MRPBIAESS IR = T — B4/ MRITWEFOSHE E
BIFENL, B SRR S ) U0 A B TE AR ) R SUHEAT SRR, SRR S5 44 0 BT 2 i sk
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58 R G KIME s, B AME TR B — 8 1 NI FE R 4R ThI T 28, GE 7R 1A — 8 v sk
I EBNAME D RE. o0 BT A OCHIE 7, SEIGFENLIY SRS MR A T S ESI (Echellette
Spectrograph and Imager)[(j?’]%fyxﬁﬁfiﬁéﬁ*@, {HAE MM BB A BT AN, AFEHLR
AT BREAN60Si2Mn, BEAREYERE B AWK G &, (HIR AR 4%, [FI 456 BT R 5
AJ SIS BT g, AR TR TR R SIS AR A AT A2 SR L. B TR WEROSHi AR AY
SO0 7 Lo A I 45 100 1 2 ) R R, RN MT AR 4 R TR EL AR I b, AR T G L iR, HE
B E I 6 AT EELE3AN 12 B H AL, T8 LI IS B SEELAE BB P UR RN £ 2
). YD PIFENLIGR, Ve 250 B SEIUME FE AR OK, JEI R AR T A3 IR T2
ATV FAE R TN TR R, [ IR Al Ty S 25 SR AR R I B AR A AR Ak 25 R AR
U, A SEBR IR THI SCHE T BT ade 28 IO B SR IR B AR I DD ORI AR 22, 5 R 45 6 52 B T
ST R RBEHER I

B 7 WFOSSZIEFEHLIK R R A

Fig.7 The photo of WFOS porotype test

4.3 EEBRRHRAWFOSHTHINRETR

WFOSTE SN BRI R ZERAR i, 50 A 9 AR 98 117 S B2 H Al B Y e 22 19
PR T B R R S . B M SRR TR R K ARy H LR BB A, 1
2/ B B RS P A 3 B R P (940 45 A O RBAR 0T T 5% 71 14 Sl R A 5% A apt B B
A R IR, B TR R A AR BRI L 08 S S5US B ThJE ee 22 DA R i /2 2 T+
2, M ELS e T RE T S IO, H AT 2 R T DR A SO g O],

F BRSO A BRI FE A AR AU AR AT 70X IR SO B8 1 303 BT M. 20154F:
FRPGYR IF SN 1 e 0 o R S SRR R A0 U5 5, 20165 B IXAE SIE 8 & R S A W] A
FEILERA, AT ST LA 0 G 18 5 2 S S . AZ AN BAT 98 SR i T e S A
L BARAELE BT LA R AL S A AR e M, 0 LA ] 3 A R S A B S S, AR S
BT RBRSCE RS 2 0m A B RN BE I, 201748, S8 9 A SR B 45 1 VR B2l 1
TLAMOST eIl A A BB, (45 TAR BB 12 S 30 1-98%, Kb 11X
TR, IZBIANIAZ OB, 2R — HZ 5 WFOSHE B = RCR A I s & s it
A B iR R S S A e 22 58 0310 nm, FRIR BTH i Z a8 R. WU, TR,
RO IRNE g M i P < 48 5 20 S S S g UL o [ K2R R 5 A (] 2 4 i A 4%
i .
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100
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T
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W
T T
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K8 WFOSEH A Sl B R H 28

Fig.8 The curve of UV enhanced gold coating for WFOS

4.4 WFOSET A% Bt 25t

BT M4 2 H A5 (Fiber-WFOS) B 11 /2 WFOSE [ 7L 1K 7 &, 1277 F e KIS
MR 2 H AR kX -change T £ £ — M EH. Fiber-WFOSHI BN H br B — 4%
R, S OGTE AT HEAT 29901 H Ax, BRI R 2 6 65 A S I AL 1700 H 5.
Fiber-WFOSH: & A A8 1F S LAMOST MR 73 2 S i A B, SR FH 43 il vt 5t
TR REAN U BRI v T S AR B AN A 2R T 3R, TAE B AR T R B S BB 7R B AT 24N T R EXS
FEAALAT. 9 1 I8 SRR RS AR AT RS R T 421 H b, 75 228 7 AT AL IR AT T4 0T
b, A B BN IEE A WEOSHI2ANE B TAE AL, 5ERk 1 BAR JLANJ7 T i TAE:

(1)@ VLA SR, HEH DA, ZIEEHE. RS KDL RS E SR
BSHHI R R, RGBS S, (2)5EHTHEER = 35001 R = 5000/ [F]45: 3K
N 3IIE U7 S5 4 3E 7 AT RIS L (3) TE AN [ HE B R G ) e AR RE X L, SR
AR E 2R EPUE L /TN R R R 13T

ML RGBT B — M Hr it 20, 1 R G ORI 3 203661 Fiber-WFOSH T
SEIAELLF /1 AINL R G e vt — M R i B4 i =X, ISRV R G ECR. Bk
R, (E R4 — RO B AL G IE o RAFAE IS, 5] — 2 F#T%. Fiber-WFOST i1 Ji U]
() A — 2 R 2 TSR AT N R A AR, DR IS B AR T R 5 S O T AT
TEEANTEE. PRI, —Fh g 3 T Houghton X (AL R 4t “M-Camera” 67 #1159
()7, HFNSUESS. SR 57— FhZ Delabre 8 2 1) 5 F FMOONS
(Multi-Object Optical and Near-infrared Spectrograph) FIAHHL R 45 “W-Camera”, W1K|9
()7, HE RS RO EMIGBE A k. PMARNLE 2 2 800 b W26, AL R G i
B 112300 mm, FELLE/1. BMARNLA & B RS, “W-Camera” #HVL R G A 5 FIE TR
U, BAR IS EALE B H ARG /N, A2 250K, AN EWFOSK 15% IR, 8
MRS S, HERNEE SR 772 EAASES T AL, hROE & AT 8BRS, 7
ANER A~ I TE )3 B A R R IR BRI A AR m H CaF2; “M-Camera” {4 5 tHAEH 4F.
FEUN, R WFOSK 15% 82K, M HaE S A B A 0%, 3% 1 AN A% &R UK, H
RSB IES AR, th2 T —HiE s, R&IRFEMAN LB 3 EAR P IE 2 A
RIS R 425 1)
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200 mm

200 mm

K9 Fiber-WFOSIHREELLHN RGO REE. (a) “M-Camera”, (b) “W-Camera”
Fig.9 The optical layout of fast focal ratio camera design in Fiber-WFOS. (a) “M-Camera”, (b)

“W-Camera”

&6 AMMBNRAZGNEESHIIE

Table 6 Main parameters comparison of the two camera design

Camera Type M-Camera W-Camera
FOV 10° x 11.5° 10° x 11.5°
Image Quality RMS Spot radius < 15 pm® RMS Spot radius < 15 um”
Vignetting 10% 20%
Aspherical Surface Number 3 3
Mirror size < 490 mm < 450 mm
Max. Lens size < 400 mm < 360 mm
Lens Materials F-SILICA FK5 or CaF2 (F-SILICA)

* RMS means root mean square. The image quality of whole system, including the colli-
mator system.

® The image quality of the camera system.

5 BEEMRE

30 mZ I BEMOS FIME S B TH AR R R FR B A IS 48 2 H bR e i X FI Je 47 2
HAREIEASCRE, BAR BT RE LB T s M1 3 B R B AR ARG 2R, H
TR B 2 HER A EE YRR 2 A TR KRR . RIS & MOSTE 6 i Ak
T v L ORI /N, AR 43 ) R 1 U8 B O 3o 1) 46k o' W e 2 S AR AT 2H A 5
AR 1) 43 P 42X, ME— W 22 0078 45 B IS TH R 90, GMACSHIWFOSHS A& —1R4%
2%, HITGLAOB AR K I R BR M T 8 H B8 TAEEM 7= FE IR, (AR i L# AR 7R
KETA N, JEH R GMACSEH VI R 405 AMANIFEST Hi5vH 8 B AR K Hh 2 =
HAER KM TE G S, MIWFOSHAE S B 5] ML YIF 48 LUIE M A R GLAO K I 7 B 2
#; MOSATCHT £L 71 BT R F B B8 H & MO 24 L3 TAEFERTST R, PRt AT &
G BT 2[R I 25 FE P AP T AR, IXTE— e RN T Wk R, H2 R AR
P E R, T A A AR A 5 GMACSHIWEFOSHIBE % & T 5h /M R i A
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XFRE. JATATLLE B, 36 AL TS Bt B By, AN 5 RS SE AT 75 AR 48 R
PRESR AT B R4S, 0 AR 2 ROSCEOR R R AT & AW e m Bt 5 58, JUHGZIE K
ERHOET SRR R BT RIS ORI R, R BE 7 4 U AR RMOSHI B 8.
TMT R EEZEZ 5130 mBr G iR &FIH, WFOStZ2H i EZ Sy, 24 H
B 1 A G ) 22 5 AR B 1 R PR 2 i A 2 RO A1) P2, T L AR SR B BRI 3 AN
RAFUER]. B BIRAIE IS 2 5WEFOSTH , K880 v Bl £E K7 b o't 2 R SO 48 775 1 )
Il B S 75 2, [N Kt e it 17 [ A R SCOR BRI R T, 9 AR SRR AR R ST 4% S 1 7
ERE R, TR, SN HR R EERLR.
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Wide Field Multi-object Spectrograph for 30 m Class
Optical/Near Infrared Telescope

JI Hang-xin''?*  HU Zhong-wen'?  ZHU Yong-tian''? XU Ming-ming!?
DAI Song-xin''? ZHANG Hua-tao''? TANG Zhen'? WANG Jin-feng!?

(1 National Astronomical Observatories/Nanjing Institute of Astronomical Optics € Technology,
Chinese Academy of Sciences, Nanjing 210042)
(2 CAS Key Laboratory of Astronomical Optics & Technology, Nanjing Institute of Astronomical
Optics & Technology, Nanjing 210042)
(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT Due to its wide wavelength coverage, multi-resolution mode, and high
efficiency, wide field multi-object spectrograph become the work-horse general purpose
instrument for the extremely large telescope. It’s still a great challenge to build wide
field multi-object spectrograph for a 30 m class telescope with sharply increasing vol-
ume and budget. With the great development of astronomy and astrophysics, new
astronomical technology is essentially required. In this paper, the research progress
of different wide field multi-object spectrographs is illustrated and reviewed, especially
with the introduction about the recent status of conceptual design and their instrument
features from three 30 m class telescope international projects. It also introduces the
current effort made by the China’s team to the TMT (Thirty Meter Telescope)-WFOS
(Wide Field multi-Object Spectrograph).

Key words instrumentation: spectrographs, telescope, techniques: imaging spec-
troscopy, techniques: spectroscopic, methods: analytical
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