F26% H1H r X % # B Vol.26, No.1
2008 £ 3 H PROGRESS IN ASTRONOMY Mar., 2008

XE4RS: 1000-8349(2008)01-0073-07

9

s o

L

5

BASASAS ST oes

ETRAMF AT =R TR FICIEHEA

1.2 3 1 ]
FRNL 2, KA4xH S, HEX
(1. HEB¥EE ERRXEEERICOEFEHEARTRS, B 210042 ; 2. wEBS¥EE  BFEER, dLag 100039)

AT Tk, 4B R EER AL RAR ARG BT, B R IR H ARk
SLYIRICE T HT, ERHEIE NG, RIS R IR S PR = BRI iR (2, y M
A) o AR TG BRI, KT B B BT = ZE ARG IEBOR AT — YU HT DA [R] i
IRBUR P25 Ab iy — 422 [] {5 SADEHHE B RABUI LG BT B ARG BIR A B E SRR E
WIME, {H i THAEM AR ERAH BRI, FIERRA. ZOCRZEN AT =450t
BRI PRk T B AT =4O A E B BOR RS ANEBIRERSE. LA
INEGRER G, BYID#AL, BERMAT BRI HARA RN RERET 4Bt
ARAERICE LR,

x W W\ RO BRI RYIa0ds NERR
HESES: Pl114 SCERHRIAED: A

1 =R BOeEoR Mt

AR EIE R AR T LS IR IR SRR ST R (2, y BTN SREE, SREURMR B
B, JEUS RSO F B RENE R —. BRE X LGS L RE R fE LMy X
FETARTF I GIEER, A ABRBE W RIRA W REARAR OGS, 7EIEE TREEM 7 17 oIk H K
BREBE. TR BRI & 2 P56 (S B W A2 B ARfy 455 5, B E—4E
b —4E (2, \) . KA RN B B8 1 22 R B IR E A e B R IR (T TE)
B =AER, FAERKEMEE, HE— RIS A R R 5 26,

AT ARBE R L A AT AN T 6, RIS ORI GG B B R R, 1%/
TR R AT HIC (Integral Field Unit, IFU) BIRASGIEHE AR, IFU HAR 480
N R TE B ARG B R TR, IETE SRR B HHEA S G, T Bk
BRCEATREG R AT I =4 (E 5 (=, y F1N) , HEARFEHME 1 PR, HET IFU =

WefRBHE: 2007-05-01 ; f4EIHEAE: 2007-10-26



74 X X ¥ # B 26 &

YRR G BOR REAS [T I SRR 405 U BT = Tl e B OT OGRS, B T W TR
RAARGL (2 W1 BEAIAL T BE) BB [ ARA X B B R, 45 3138 1 1 S R R AR Y o 2 i) 3 6
JEIEXRI ., WL = ZE BAGOE IS B A A BB AR 6 CUIRRR Y B ARRE B N AR YR, BT
B MBI T R A T BER IR I, = HE B0 BOR BRI G Y A i 1A, X BRI
TR GIE > P2, SCBESR T A BUE. B, =Z4iBosig L KES6ERFFZM
s (1) BEABREETORIDEHUR, RERARCHR;  (2) FTLAR] B E AR RR 25 X
JeiER S (3) S FERAZ R TRILFRS .

b ] Je Uk

Wl LS (o 6 o
ﬁiﬁ%ﬁﬁ q . . . .

— " L et

SpHBE b
—

ThsE

BN~

P

1234
B 1 BT BT =gt AR s

S YRGS ARTE R 2 L AR 2. R R SORAR PR L R B R A ]
ST HEREME (40 Hubble Space Telescope) ¥R ARWIFL R, R BB A 5 2 [0 40 HER AN 5 =5 (A1 B
FREDEERM TR BT, X FOEREM X TR R R P EER A RGN, BRE3h
My S e H B, MiX BRI E RN R SHEAELEE, /T Y5 RS %0
PEAFTH. FERH Tully-Fisher X Rk B RIERE (PHAR) MHE _4EESEEE,
S ARG AR A TR WM, F ) =S 4RO 68 AR & SR, 7T A
BRETHEER, R RERIRY — BB ESH ., Xt T25] B SR BT R R =4t
RARIGIEILN, W LAS B LB M BIERMME B, ETLLINE B, =46 B A =]
ARG 3 B R X454, EERFERMATE (WAR) =S, == MR =G
JEENLI KA 2 H.

BT LR =M BEE AR SREE TR IKS, 20 H2 R UORE bR _EAHZERF ]
TZMARREBPBIET IFU B oGO RS WA ARG, NEEMRR., 64 -
INBBRERGE. BYINHRARE, FRBHWHAAERE IFU .

2 ET IFU g9 =ZeBOLE 34T %
IFU TR S A T L Qo ey it T e, RS R T L3 v

NS REE S BLER A8 2 B ARG, @ Yeik (oM RS [ i 315 R IR —4EF B (v, y M
A) . IFU B =FORRZER Y LB TT 14



18 TR, 5 ETRO G BITH = 4ERSULBOEIEBOR 75

1) BB (lenslet arrays) 7. X7 —4H /NG RERr BUAG AE o 5 FE T A0 A THT
TR AT B TR, WK Em M A\ 8 AR SE M R ITR, X PR TR e i AL
RN G (LE 2) . RAXMERNREESHIIGEERES, @B airnHEly
INBGERERIES T A — 2 Ay, WTLAGE R — B0 463,  [R]Bsf3 A ik B U8 o' 38 45 T UL A 15
B, WLARHOGIE BRSNS, el B E S0 RO B B TR A R ST AR AR BT R
[EBE (P, X P ARAE A TR/ HE R 50 I B s R A e B py R, 4970 4am 2 34 )
W W 2R AT 58 B8 D\ AR IR I 2R B8 & 6 2R AP 8 R R Bl 7 2.

K
 OREREERS

|
‘ AT e
R.LfEH | mieLi fus

K
. | . ‘
TEB R HR
“ | A
o

:
i

kY
-

HRGF RS
B 2 OSIRIS {2t RER @

2) MOEB G INIE L R Ik, MU — A 0B SR E R 0 B s T 5T, 7ER—
BEGE T HE—ROGL, HHE BRI HEFTE SIS A A S840 (WA 3) . H ETA X Fibe AR

B 3 GMOS IFU pysA s B



76 X X ¥ # B 26 &

FEEIE IFU {0384 . SMIRFS-IFU Bl | TEIFU 4 | GMOS - IFU B | XFhoyyp—
AMRAL AU R E B E R, W INTEGRAL [0 | {H3X FlfRifb 77 AR RE 54t
>k A HmERGRE R, JERCRK.

3) Bk, BUIER DG BRIV AT R T8, FERGEFBIER
J&, WIRKHRSNFES G NBE AL . R YR PTG O R AR, JL-FFRI A TR EF
HE—MER, WYER =87 R AT M BEA T, A A& YIMEERHE MPE-
3D [ | SPIFFI B9 | UIST [0 | NGST M &%) 4358,

3 BYIrds

RV A5 B IR B B8 T3 E 6 R, R CRERS 8 5 i T2 A SR
HsHR. FEBRYIAHRARLF, B— V07 E - RIEES /M T6S, ETE TR E
HEEPE—ER G EMRIERGEER.

ARG DI 5 8% BT TR AE MPE-3D 7 8 e SE 4R i, FURERANI 4 PR, g
BEROEBERUUUR B, Zead U B R FRR TOERMI MR, FER T A SRS E
Yoy BB L, Y003 BN B8 2R T A S AN R BT} A /NPT SO B . B — Y St
BEHYTBG) LAAS IR 89 77 1 SO B 2T SO B, RS BRI — RS R R V19T
BT BT EDEE NSRRI L. 468 BRGSO, S IE L HE¥ R, X
R R BV TR BB R THREEETE (U N S PR ak 8038 2 S8 5615 (LAY N ST AR L.

o H WA E

g

R R
B4 HEmGIs s 12
S 0 I T BB B T T RO RS R, WA T £ B e R (L
DT R SR SR, T EL 0 e B RO R TR R T
BCHEAY 8140 58 (Advanced Tmage Slicer) 219) {8315 B MEARIA, % T MERRTL 52
P A TERTL I S L, 14 S (S1) SRR T2 T8 . Y140 SEATeE S1 BUR Ay,
FFAE A B 14 TR R AR T A R (LFE 5) . WAL % S2 R Ey, FrLlfesin



18 TR, 5§ ETRO G BITH = 4R SULBOEIEBOR i

YT BB T I NG ER T ALY SN 82 S3 . TEETR (U AT R, X150 TR K
WHES, TERARAE, MR 58 N —4E 2] —HE Ry A

‘;:“";u i f%‘j ; % " :
A A B T T

K E1 TSR
WXL RS

B 5 Bulr Gy s R 19

YGRSV A AR RS2 %, Fildn, BT LIREE G H i F 2 48 Ak, AT AT RATES G
77 1] _EFEEEUA DG, XA R IFUEE 8 1 MREKE, K
A 1~3 ABREEREE, TEEE R RIJUEK., FiL, mt/hNGH IFU RE 5 L3 A 1
WE, BCARBICE A — MBS . R/ IFU ff PR3 K0R, RESL
FNGIEAfE A

g bR, YA THMATEAERZMA: (1) BUISW IR RKIES T I6E7E
TR ZS LR A%, B TR0 R S A R, XEH M =4 Bt ik s
RELLILT .  (2) B av {32 R4 FI R G AR 2R BB PRI, T A BRI . T 0% 55
DGR ARG AR GG R B R M, S2hn B3 K /N 32 21 22 (8] 7T 43 HF S o i B
MR (3) BB YIS a iy — D7 5 BEAR Y, RIS R BB R 7 1) L= A B8R IRT S
B, B Y1548 T RGBT AR AT S RO AR /N, (4) @t iE 4 iR, R Y15 AR RE
/NG RS HUR. MBS S SRR BGTREEK, HREEEr-E
W, 75b, MIBEBEADA RAE SRR B MERGENE B, AR TEL/ MK
BENA. 6) BUISHREEESRGHE, FAlETELINEE. M THESRICERS, BME
WA IAE] 90% U L, MTHH TEE2RMARS, ATHZERKICIEEE. % LRk
BT, BRI A IR R ANE . (6) B T EMERERE. N/, EHREAH,
FEAE T LLAMEIE L.

1 J& VLT Biig i M R 2y & IFU RESE, BILEEFTUIE L IFU
REfS F 2 & FOR Rl 2 BER A KNSR 56

FE=AOGERARTH TIIANG RS BT, TESBIAREIEE, RYWEHD
W T BB R B 2otk (HAK T HM =4 ME06IERAR, TFU B SR TS e ili.




78 X X ¥ # B 26 &

*® 1 VLT g i@EnER&is 8 IFU REHNEK

GO MR /() FHRA /()
UIST-IFU 28 0.12x 0.24
GNIRS-IFU 1.0 x1.4 0.04x 0.04
GNIRS-IFU 3.2x 4.9 0.15x 0.15
ESA-NGST-IFMOS 40x46 0.19 x 0.19
ESA-NGST-IFMOS 2.6 x3.8 0.05 x 0.05
GIRMOS fields 3.0 x3.0 0.10 x 0.10
MEIFUS 300 x 300 0.15 x 0.30

4 B H#

T RER BT RIRS) K =AM, A 20 O REFR EARZEDFH G T
ZFORFEZRBI =G CIERE AR RBWCH RE. NBRERS. A NNEESERS. &
VIR 2R E%, HRBEATHAGHERY IFUIFU) . =406 HARTS 2Rk SE EER
MR EERL, BRI & TS — N AR 44 Euro3D |, 7E 8~10 KM 62 / A4 ET
B MROEHT R ELE T =4Es506E, B 2~4 KRG /N TSR3 Tk
BN =2 SIS,

EHNRCHFHRBEAEMANATER, WEILR 2.16m e EmEE M 5 2.4m Ye2E s
R ARG SRS ETE R, R SCEFENREER, BRI
BEin 4m LAMOST | HRIFFEJL kK EmeE, = EEnsESun A E [FU &4,

FKE HATH M #F F B S AR, HA SN R R G SOR il £ 2
BRSSO, RIBH I =40 0IE R AR, MR A W HE R R R
HAR, mARMRERERAF/NERENIER, WRERE—IFRRIO6IE TAER MR AR
R, BRXENIZE LWHEHET.

S 3Rk

Content R, Allington-Smith J. SPIE, 2000, 4008: 1181

2 Larkin J, Quirrenbach A, Krabbe A, et al. SPIE, 2002, 4841: 1600
3 Haynes R, Lee D, Allington-Smith J, et al. PASP, 1999, 111: 1451
[4 Murray G J, Allington-Smith J, Content R, et al. SPIE, 2000, 4008: 68

]
]
]
]
[5] Allington-Smith J, Content R, Dodsworth G, et al. SPIE, 2000, 4008: 1172L
]
]
]
]

6 Weitzel L, Krabbe A, Kroker H, et al. A&AS, 1996, 119: 53

[7 Tecza M, Thatte N, Eisenhauer F, et al. SPIE, 2000, 4008: 149

8 Eisenhauer F, Tecza M, Mengel S, et al. SPIE, 2000, 4008: 29

9 Wells M, Ramsay-Howat S K, Hastings P R. SPIE, 2000, 4008: 139

[10] Content R, Allington-Smith J, Robertson D J, et al. SPIE, 2000, 4013: 99
[11] Content R. SPIE, 1997, 2871: 1295

[12] Degqing R, Hegwer S. SPIE, 2003, 4853: 551

[13] Sharples R M, Bender R, Lehnert M, et al. SPIE, 2004, 5492: 1179



1 %3 TR, 5§ ETRO G BITH = 4R SULBOEIEBOR 79

Techniques for 3D Imaging Spectroscopy in Astronomy

WANG Jun-fan'2, ZHU Yong-tian!, HU Zhong-wen'

(1. National Astronomical Observatories/Nanjing Institute of Astronomical Optics & Technology, Chinese Academy
of Science, Nanjing 210042, China; 2. Graduate School of Chinese Academy of Science, Beijing 100039, China)

Abstract: There are lots of techniques to obtain spectrum of extended celestial objects on
a 2D field from which scientific advantages are obvious. Traditional techniques like scanning
slit spectroscopy, multiple slit spectroscopy and Fabry-Perot spectroscopy could do it in rather
limited cases. Much more observing time is necessary in order to obtain spatial resolution over
two directions. Spectral coverage and resolution are both strictly limited. Nowadays the focus
of 3D imaging spectroscopy has been on the integral field spectroscopy which samples the 2D
field by an array of sub-apertures. The technique facilitates investigating extended objects with
larger field size, good 2D spatial resolution and spectral resolution, but with less observing time
although with some difficulties brought to data reduction.

This paper gives an overview of various developed integral field technologies. Three basic
methods (lenslet array, combination of fibers and lenslet array, image slicing) are described,
discussed and compared with each other. Image slicing is a unique technique that retains spatial
resolution within each sub-aperture at current time. The types of image-slicers are treated in
more detail. Finally, we give a brief view of the application and the development of the integral
field unit based on imaging spectroscopy. Future possibilities of building IFU based 3D imaging

spectrograph in China are considered as well.

Key words: three-dimensional imaging spectrograph; integral field unit; image slicer; lenslet

array



