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(1. dexmmfixe XK, Jbx 100875 ; 2. +EB¥E HERXXE, JLx 100012)

WE. A TERESEBKR TANHER. B, X FREBFIHTESTEN X HRIE, ¥
BA48T ROSAT . ASCA . Chandra 1 XMM-Newton f{&0; Y RBEEEMET SDSS,
DEEP PR 2df fERMABEEKR,; LIEBEEMAFT 2MASS #l SWIRE XK, S
EBEMAT NVSS Ml FIRST #K, MIBIGHEHMMER, T LAMOST #BBEIR, 4
BriHe T LAMOST #f LAFFRA3E X UE A TAE.

* @ #. RtkyHE¥, FRBKXK; GFd:; LAMOST
PHE45¥E. Pl4l - URIRIRED: A

1 ZERBEE R ERER

ZHEBRIIMRBRCERERAEN IR, HEEMBBELSTIAX—HIFZN L
80 AERTFIEH. — AL N (BHBREYES)Y EEMEEE—MrE N | RN ABIX
UBFAEN B FEARESEENMEMEMR RSP REFEEFH. SHEKRIHER
RARE BT EREMN, HEE WAL LR EE. B, BERSESLMEPERA
TAER KBRS ZAIL+F, BREMMEBERE.
1.1 X HE&RKX

B FASKERTRY, FEEPREN X FREHBRXIRKEBREF, RAZRXX
BEA BRI RE X SHRGTR. 1962 4 AKFFHF A X SRR AR X HLE\H. 1970
EE—F X ST E Uhuru (HHS) ERUR, HE%HE 10 28 X HEBERFEI, HE
R LR TEPRIETERMER. R1FBTESTEN X HFLTLE.

EXE X HLTES, B HLIERFSFERERENE:

(1) ROSAT (Réntgen Satellite , 2% X HLRKXXEE) (2

Mg, 2. % 3 HAMEDHA ROSAT LETF 1990 £ 6 A 1 HRH, ERETHETE
9 4ERTIE], PrifsfagyRmis& W RTE X SRR N NS AERNE SR R HE, UAE

W EE: 2003-12-22 ; #EIH#E: 2004-03-08
ELME: ERXARBEELHGE (10173003)
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1 ESIRN X HRIE

% % ITHERER & 5EK THERMH
Uhuru 2~20 keV BE 1970~1973
HERO-1 0.2 keV~10 MeV BHE 1977~1979
HERO-2 (Einstein) 0.2~20 keV #H 1978~1981
HERO-3 50 keV~10 MeV #H 1979~1981
Hakucho (Astro-A) 0.1~100 keV HZ 1979~.1985
Tenma (Astro-B) 0.1~60 keV [Sf:3 1983~1985
EXOSAT 0.05~50 keV ESA D 1983~1986
Ginga (Astro-C) " 1~500 keV H 1987~1991
ROSAT 0.1~2.5 keV, 62~206 eV (EUV) . % HH 1990~1999
ASCA (Astro-D) 0.4~10 keV H#&, RE 1993~.2001
BeppoSAX 0.1~300 keV BAH 1996~2002
RXTE 2~250 keV 2H 1995~ 4
Chandra (AXAF) 0.1~10 keV E={c| 1999~ 4
XMM-Newton 0.1~15 keV ESA D 1999~ 4

1) Bk HF (European Space Agency) , RRAEGER. &, EET/LIMKHER.

KEOBBREH, EFAZHEY 6 MHHE, ROSAT MEXBHFTTHK X HRKEK, #8#F, X
RMRXMBEAREFETT 2SN, EMAUBIHLERKRERS, X HRFE BT 150000
A, EIMNE 479 4. ROSAT XHEFE#RE. ERXRAFET KEMNREMN, FHABRTH
Fz=. FFE. EESREN X FRE\HMRIEE. ROSAT ¥k ER: http://wave.xray.
mpe.mpg.de/rosat/ . !

(2) ASCA (The Advanced Satellite for Cosmology and Astrophysics , 8 MKk H2:
HHILE) 1

ASCA & ISAS (HA&ZHBEFER) 48 55 (Hakucho) . RE5 (Tenma) ME W5
(Ginga) JERThE ST EMLB X SIRFEWTE, T 1993 4 2 AF2E, —EHILIED] 2001 4 3
A. EWHET 4 G KER X SIREEH, BF—MERRENSREN. B HEMXERE
BURIFH A S RKZE MRS, HEFE—ME CCD AR X HRMM PR TE. ASCA
BEATHRENBEREARNTERATRE X ST206H, URIAFIBHEMTEH X FRE R
ISR, ASCA WM ET: http://www.astro.isas.ac.jp/asca/index.html.en ,

(3) Chandra (X 45 AXAF , BJ Advanced X-ray Astrophysics Facility , B X STEREX&Y
Bigg) W

Chandra X SRR X G, RALEHFAREPER LER BB EFTHER. EL NASA
(FEEMXR) ELHEREEROEEBREYEZRMETE, T 19947 A 23 HHFR
HEESMER KHLH LA, EAETE. Chandra HUABTH X STRETEE EFRMHRE (=
E4HENT 1) ERmABEUEERWELER, RESUUEHE. IRANEBTHE
B, BFE. BYWHERE, mHATUEEANMDTEEFEE, BA#HRAIAR., Chandra ¥
¥lET . http://chandra.harvard.edu/ ; http://asc.harvard.edu/ .

(4) XMM-Newton (X-ray Multi-Mirror Mission , S X §TH£%EBmeE) 19
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ESA F 1999 4E 12 A 10 H& 4T XMM-Newton . XMM-Newton A 3 E&ifE, FHiL
AUHA X HLTEFRHENER (B 1); HK, BT -EXEFHOEEAREE
(Optical Monitor) , TJRAZEH#EAT X SHERBEBIAMIB EET, 478N W6 B4 AR A &
REBOEEM R | XMM-Newton ¥¢# £ 5: http://xmm.vilspa.esa.es/ ,

HE 1 FTURR, EERRTF4RSHEEANRRE, XHLTIENNEERTEER
Wriin, MEMETEREREARRT K, X HFRANGTESCERNES. HEHFH
Astro-E2 , 3#E# Con-X (Constellation-X Observatory ,. BER X HEEXIXE) FF—R X
HARTENLEXR, HHASKRE X FREHUANEEA—IFREE.
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1.2 HEH¥EX

BRI AR R T, TEXREFILERNFHRMEROR (1.2 m) HEFEFEET
@. JtEBEY Palomar KA KK B R R T 1960 £4E, FF% POSS-I (Palomar-National
Geographic Society Sky Survey) , EW3 T —33° < § < 90° #y 879 A XRKX, &4 R PR
K — K B) MLes (R), REEFSFET 21, 20 mag. #HA 20 4 80 A5,
Palomar X3CH N#HTT HE_REHERX MM, K POSS-II, HERXIE —-3° <5 <90°,
BRESHEN B, RSN 22, 20 mag. BEBRKEXMMERES UK HEHRF (United
Kingdom Schmidt) EEHZR, ERT LHEL 70 £, BEERAHLHERKXXE (AAO)
M, MEBERRK -90° <6< -17°, RBEEFHFEF 23 mag (B) A 22 mag (R) . UK M
R RMRE SR — R AT T YRREREE. h YRR TR R SR
B, RERMAARHFRMREMABEEHIEABREBROEN. UK EEERE
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S5MEEH 1 m BB ETE (ESO Schmidt) 44, #4777 ESO/SERC RIMKK, M+
REREERRITE, HEAHARYRLE., WHRKY LA TREYEEHMT KR ITE,
THERTHEEER 6 |

FHEE 90 E4R, BRBIEEKEXMAZ Soan HE MK (Sloan Digital Sky Survey,
SDSS) . BEfA—ROR 2.5 m MG EEGHTRIEM B ICAGERE, RERRE
% 23~25 mag (R) , JLilRFRESF 18.5 mag . SDSS iHRIXf 2R 1/4 REX#HITHR, B3
AR EHERLIFMAX S ESUREE, KBS/ KK, AHEENERRE,
MM EAEE B L. HEr SDSS ELRAT ~AHBLBHREGRHNER, HPEELS
HIERBRHBROBWERMAEREK, SDSS ESBH T mitHiE, 472 EDR (Early Data
Release) °! f1 DR1 (Data Release 1) 1% | B 2 /& SDSS X RBRIMFH “KiR” B5 CfA (B
R BN Ry EFL) OBRRERKGLE. hETH, SDSSBIN “Kik~ EASEHH
FTEMEMT. SDSS ¥R EW: http://www.sdss.org/ .

B 2 SDSSMRMBIIM “ki” M5 CIA2 MURGHRA ax 1Y
HWE RS BRR A,

20 H42 90 4R, H—MEBEMK R ZEF I EPE RS (AAT) iy 2dF (Two-Degree Field ,
BN B&) SEATAIPEEE LR R 12| 2dF WA RIET$EAE 2° RIX P 400 A Rpkiy i,
HIK R4 N B RLLBIKR (2dF Galaxy Redshift Survey, 2dFGRS) FIZE R AL BRI (2dF QSO
Redshift Survey, 2QZ) , ¥JE7E 2002 4F 4 H5Z/. 2dFGRS #7187 220000 B RMAH, 3
HLHTRXHE 3D E. 2QZ WHl Tt 23000 3Bk, HESHE 18.25 mag< by < 20.85
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mag , LBHE 0.3 < 2 < 3.0, BRESHESRE R SIHAEERELR, 2001 EE, 7
2dFGRS Al b, FlHIMEREEN 6dF (NEMFIRE) M1 2MASS KEH, NIRRT 6dF-
ERiURK (The 6dF Galaxy Survey , 6dFGS), WiiX—TIEFE 2004 SE5ZRL 13, @3 H/HT
2dF ERMURM A EAEK KL IR, 2dF PR E: http://www.aao.gov.au/local/www/2df/
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B i E7E R TH B SE i Y X & DEEP (Deep Extragalactic Evolutionary Probe , ¥
MM R) . EEERALWHF LRIFAMEEERENEE — WE 10 m &I

Keck S HEEE, MBEREHNEERBITARELR 16| RFUREEME
#EAE, DEEP 4% DEEP1 f1 DEEP2 'l | DEEP ¥##}£T: http://deep.ucolick.org/ .
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FIEE — IR, i1 CIA FIPIRABHEK CLAL (1977~1982 4E) FI CfA2 (1985~1995
4F) 18 | A4 Las Campanas #Y 2.5 m EREHTHALBIKR (LCRS) 19, BKEFGH VLT
ZUHRBRT —HKRIHR, BRITBAR—NAT.

S KRR ELE R RERNE AT, KREGHHER. BYFRHER.
BEAHFEHEEFRSFRATHEENEA.

1.3 4IMRE

M FRIRNG, A/MEHZRFHELRNRERENES, TEHFPRRY R ERE
SEBEALN, B, OINERIRRNEREHURFEHFERMRELNENFE, BRI
L AMES AR, TH B SRSt IMRRA —S A ER. b TS AN
BWFE, A MRAHER—HREE. TFK, MEERUNME MRS, B, ELIMEN
A PAFER 2R S A SR EAT.

1983 4F, 3, LKA LHFHIHY IRAS (Infrared Astronomical Satellite , ZLAMNRL T R) & 4t
Az, AR BRHK 8~120 ym , EELPFE 12, 25, 60, 100 um 4 B, 7 10 MHK
F$, IRAS XM2XKH 96% #1477 HH, HEBITH 35 AANMLINE, HEFE—-KBRTH
2B ORLLIMEEE 29 . ESA F 1995 4E 11 H & 48 ISO (Infrared Space Observatory , £1
HEMEEIER) FEREPLIED 1998 4F 4 A, BIE 2.5~240 pm B BHIT T LL4MER ELAIS
(The European Large Area ISO Survey) . ISO 7 12 um T/EiR By REE H IRAS & 1000
&, SRR 100 £ 2, BEMEXFTF 1999 4 3 AR5 T WIRE (Wide-Field Infrared
Explore, | ALLIMEMER) , REETERMITITERS, UAFENSEEENRE URE
Hakw 22 '

RAEEARITHR A EERLLINE TR 2MASS Hl SWIRE :

2MASS (The Two Micron All Sky Survey, 2 {2k £ FRKi8H) B—FHE ELL /MK R 2,
1 32 E Bk H K% (The University of Massachusetts) SR AF. A THITLXETF, ZHEE
RELFRAMYBEEHNLRILE (Mount Hopkins Observatory) F187 FIHG% #5118 X 3C
£ (CTIO) £HET 202 1.3 m WHNERSE, S4ERERE 6 =8N RMHN, TL
#£J (1.25 pm) . H (1.65 pm) I K, (2.17 pm) 3 B FEIRTEM. 2MASS M\ 1997 SEFFHE,
M. JLERFHSRERE T 2001 4 2 AR, REEHTEREELETE, X—8RBI
TUTHR: (1) 3 MBI 400 FiE 8 x 16/ WEFEXE, ZEMHEX 4, (2) 430
LFEEMEAEENERMCBEESR; B) i 100 F1MER. EZSERKANUEMSE
ZEF 8 2MASS ¥E$lET: http://www.ipac.caltech.edu/2mass/ .

BT 2MASS H+RIB R II#E4T, 2004 4E 3 A UKIDSS (UKIRT Infrared Deep Sky Survey)
WFHETFRE. ZH R A BB R AR E L /MNEESE (UK Infrared Telescope, UKIRT) 3fdLF Ay
7500 77 BB K R HATIE AN B R, AR MR B 4% . 2MASS F¥ 3 mag 24

2003 4¢ 8 H R5TH Spitzer 2 [A| BT (The Spitzer Space Telescope , LART#; SIRTF) i
W P& FE B ZE 3~180 pum , HERSTEWEBLN 85 cm , B EHHMAL AR /NETE, 7
ARSI H i A A BB B 5 B Spitzer BB ALLINES HARML (IRAC) | 415
e (IRS) ML B MBICE T (MIPS) . HEBEQF SR LAMNERERER R BB R
LHMETRGER LT, SoiEad e AL SR 5 4% i U0 U BE R R B T4 o] 28 (B R SC E m g Y
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B 4% 25 | FF Spitzer 478y SWIRE (Spitzer Wide-area InfraRed Extragalactic Survey ,
MBS R RIKR) T RIBHARM: (1) Bat 10° MRASEER (18 Lrar—r > 1011 Lg) ,
HA4) 40000 MERMLATE 2> 2; (2) 108 ARBER, Hdr 400000 FAMERBLLHE 2> 2;
(3) 250000 A RIEREH A E AR 30000 ML BMHESIR R 29 . Spitzer BRI E -
http://www. spitzer.caltech.edu/index.shtml ,
14 SHEEX

KEEAFRKENHBELERZEAENSTRKRUAZ —, THHBEER 3C) BT HEHK
MI&BL. Texas., Molonglo, Bologna, NRAO-Green Bank ., Parkes X3 & #bsrfrat
SR ME, 2 HHTESHIEEEGSHTBEX,

%2 ESTEHHBER &

% ¥ f/MHz TR B4 B3R
The Cambridge Survey of 81.5 (1C,2C); 178 (3C~5C); -3 [28]
Radio Sources (LC~9C) 151 (6C,7C); 38 (8C); 15200 (6C~9C)

(9C)

Sydney University Molonglo 843 The Molonglo Observatory [29]
Sky Survey (SUMSS) Synthesis Telescope (MOST)
The Green Bank 4.85 GHz 4850 Green Bank 91 m Telescope [30]
Northern Sky Survey (GB6)
The Parkes-MIT-NRAO 4.85 4850 The Parkes 64 m Radio [31]
GHz Surveys (PMN) Telescope
The NRAO VLA Sky Survey 1400 Very Large Array (VLA) [32]
(NVSS)
Faint Images of the Radio Sky 1400 VLA [33]

at 21 cm (FIRST)

XEAFE—T Lt 00 EAHTHH A BRI P (HI) HHKX.

1993~1997 4EHy NVSS (EEERSTHRXEHEKERR) BFH VLA (XK REE
1.4 GHz St#R& 6 > —40° (J2000.0) B R XFTHHEKR, HASHFHRYR 457, 5o YR
BEH 24 mly , BRBEXRREERLY 2% . EHEEERA: (1) 2326 iF 4° x 4° HH
KA, SIEETHEZ 1000 MEE, HFEE Stokes 1. Q. USADEMBRES: (2)
4 1800000 M ESTREER, MEFTE S >25mly, RHCFEMSTEALIF. 1.4 GHz 1
SRR, MIBRE. RIELE A KN RIRESHIE 52,

1995 4F 10 AFFEA# FIRST BZAI A VLA RE#THI N —Ti5T K, EFEER K Palomar
R GH POSS Y2 EAER. JLATMEE 10000 7 R X N F 5T Bk, FIRST f94>
WARN 5, 7F 1 mly WRBERME THETFERXEMD 90 ME, K4 35% WELE
2"~30" T LAA B HLAT R 4. XK T 2003 4F 4 AEASER, 7E 9033 FHEMRE R
MIF[ 25 811000 4§ e IE 183,
1.5 v $HEREX

v SHRAR R EE R COS-B F CGRO (Compton Gamma-Ray Observatory , R
v HERRXE) Hit v HLTERTH. EETERFEIMKEXRN, FEREXKXR. H
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F oy STEVEI G E OO BERAE, HANEELRBARRY + SRR © . B + HRERIK
BYE, ASCAEEHAA.
1.6 HfpkX

BT LEAEHR R T/E, EEINEE, & ROSAT TETE 1990 FH| il WFC (UK Wide
Field Camera) #E4TH %8 — KA E /M2 KKK (The Rosat WFC All-Sky Survey) ; A 1992 4E |k
X EUVE (The Extreme Ultraviolet Explorer , B /MERTE) M1 1999 472 H FUSE
(Far Ultraviolet Spectroscopic Explorer , ME IR E TE) #HATaERIEN. W ZHKB
B, HHHAERFES SCUBA (Submillimetre Common-User Bolometer Array for the James
Clerk Maxwell Telescope) FFBH 8-mly K%,

HA 21 e, Eff EZBEBEROWHEIRL TR A:

(1) F—RZ=E X FRE + HREE, RIAKNEREARENL 10° MBRE] 10° 4

(2) F—RAEMLLIMEE, R EHITENTLENY 10° MERBIKTF 106 4,

() —RAFHBRE, KRN EENIER 105 MERZE 10° 1

(4) 10 REFHARIFBRE, ¥ LU ERI LSRR M BT iR,

LR, RIORWIESE 2B, KiEE, EFRR" HHMAR.

2 LAMOST wy6i%aE /15 WA=

F g R LAMOST (The Large Sky Area Multi-Object Fiber Spectroscopic Tele-
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scope , KRXERE HIRGL MR CETE) , B—RBEELT K+ BN R5EE
FEEE. BEF 4m 0, RAZSEEMEIEESRAMFIATAER A S UOFHER, £
1.5 h BRYERTTE A, FTLALL 10 AdYJ6iE BB 20.5 mag BYREFIRAMT . LAMOST
A% FAE 5° M 1.75 m A LR BRTREL, RSEEDLENEMN L, RS 4000
MREGICE, BREERAIKOBRFAMGZEREH MRS K, T HREREIERR
ZERANETE. XEANE R XERERBIT AN, KRR CERENES
TH, BXHMERR RS RE L AAT #1 SDSS 20 #5224 B4 (B0 4) .

LAMOST &l HinEER 3 1 —R#FFTREWIIDEHER, HRIER 107 MER
Jeilt; —REATEENHKE, HRBH 107 MEEE =RX 108 MREAU KM
BRREFHITLZHEBAZ RN, HATARBICERHRES 10° 4, HESBHHRERE 10°
4, LAMOST 85, HEAICFEEHREZEME 107 4,

MBI B R ARE, LAMOST #51RAMK. #. & 3 Frafi s mRERE. o
ERABKRE, KA 16 GRAHBGHE, FE&#: 250 0L, Balti4& A 2048x2048 4§
#89 CCD, T fEHE: 3700~6200 A (#5X) #1 6000~9000 A (LLIX) , JLiE4H#RL 1000, &
1 S FT LATAE] 2000 BE R R, K EABOGKNUAEMERMESES, FTAZI B
#&H 15000~20000 By OGN, X T8 Rk, BT LME 4 $ERIA 100000 A& & 806
HOGEFT IR, Bl A NIR A 2048x512 R E CCD .

3  LAMOST #8145 K& 38 XEA

X7 LW LAMOST BAR: #f7itR—RABEHT, LAMITFRE. RS ILE.
7 LAMOST FFRATRM = B e T/E. LAMOST ¥ &kE KB EXANHEES, FA
XA Y R M REAYR, AL A ST S U BRI, e iR By, AT LA R &Rt
INREAEBEGIEIA, 44 LAMOST Ry RESFR, WwrlLLAIHEH M REAETMRNZ M.

2003 4E 9 A, TEFLEKILEBTIY “BEBEKXAATS” L, 2d528FFINE
HARITE, BT EHBEWHES, 527 LAMOST # 3 MEAFE: (1) KEMAEIREMK;
(2) BEBURBFMERE;, (3) BE®K, EXAEUR, BI, W LAMOST ByfE, EAT AT
BEZATH AGNs (EFERH) . TREAT AGN . EREM AGN ®th (FHEMIEFH
) FHRF R AE.

MEEREBAES ERBNE KRB A ENE, TRRIEFELR X FTREF I REEE
FARBRENEERY, EARMTERMBE TN HNERLN. EXLAX—BR, HER
R, MEARHKEBEEFAEFAU BB RLAERRE, REELZIGEN,
SBIFBENSBERNFHERBU LA afE, NTIE—SBRE LARH T # AGN KX
TE7R B B L iy e B A0 2 5 M A

XFAE XAE A B4 F 1 MWQS (BB BRI R) 3637 KB 3% 836 . 1002,
ERAFMNFE 4 MRK, BE 40 FHE, BESHEFE, Bk, T EEm
X BB, MW X SR, JpEMEE 3 MBI RFEEE, BERXEN, BT RERN
B, \TBREZLMREA, N 1096 4 1 BFFME, FIFHER 5 ERRICE M
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YRy 2.16 m HIREM BE SR TER 2 m HiEE, MWQS KEE#T T REMWN,
H BI04 #it BB e SR

ETF LAMOST #yscit4E, TTUAFFRE TIER: ¥ ROSAT # X §H£2¥ S5 LAMOST M
W4 RHEAT X SHRANEEM R E; FIASH TN AGNs B2 R 58, 5 NVSS
FIRST B3| #y 4 s JH473E XAFiA; FIF Chandra ., Spitzer BT EMSHF MR L RH#FTE
BB XN,

£ 300
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Multiwavelength Survey and the Observational Targets of LAMOST

HE Xiang-tao', CHEN Yang!, LI Dan-dan!, ZHAO Yong-heng?, ZHANG Yan-xia2

(1. Department of Astronomy, Beijing Normal University, Beijing 100875, China; 2. National Astronomical
Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: The multiwavelength observation is one of the main achievements in modern astronomy. This
paper is intended as a review of the modern multiwavelength surveys, an introduction and a discussion
of the LAMOST observations. We first review the international surveys on individual wavelengthes.
In X-ray wave band, we introduce the main X-ray Satellites, such as ROSAT, ASCA, Chandra and
XMM-Newton. We then describe the surveys including SDSS, Deep and 2dFGRS in optica.l; 2MASS
and SWIRE in infrared; and NVSS, FIRST in radio as well. According to the spectral ability and the
observational mode of LAMOST, we suggest the suitable objects for LAMOST observations, and discuss

the cross-identification for selecting candidates.

Key words: astrophysics; multiwavelength survey; review; LAMOST



