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(1) ROSAT (Röntgen Satellite �2| X #/o�ÆE) [2]x��;�r 3 bwdY=� ROSAT ÆE} 1990 Y 6 � 1 �+#��^yOd T
9 Y3,�YAw�YJ&*/jx� X #/YJhsyND���YJ�'C��j�N�� �z
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� 190 �������p���Q�Q��������� 22 i�o 1 �)�+&t X ��� E [ Q f X " I�e) Qf4-
Uhuru 2∼20 keV <e 1970∼1973

HERO-1 0.2 keV∼10 MeV <e 1977∼1979

HERO-2 (Einstein) 0.2∼20 keV <e 1978∼1981

HERO-3 50 keV∼10 MeV <e 1979∼1981

Hakucho (Astro-A) 0.1∼100 keV �. 1979∼1985

Tenma (Astro-B) 0.1∼60 keV �. 1983∼1985

EXOSAT 0.05∼50 keV ESA 1) 1983∼1986

Ginga (Astro-C) 1∼500 keV �. 1987∼1991

ROSAT 0.1∼2.5 keV, 62∼206 eV (EUV) ��<�se 1990∼1999

ASCA (Astro-D) 0.4∼10 keV �.�<e 1993∼2001

BeppoSAX 0.1∼300 keV nv� 1996∼2002

RXTE 2∼250 keV <e 1995∼ N
Chandra (AXAF) 0.1∼10 keV <e 1999∼ N
XMM-Newton 0.1∼15 keV ESA 1) 1999∼ NR� 1) _Hz-` (European Space Agency) �_�e%���.�s
2�I_He)
u�^:����,y�af 6 G��� ROSAT $�oPJ � X #/Uo�?U�|$_Eo�r{GolPJ ��YJ�[YJ����oUoE:�� X #/	Wh 150000G�
X�	 479 G� ROSAT $WBEf��E!}�d u��^:YJ�>{�� 6Y���YE�kE�ol� X #/;#�YJV"�ROSATV"Mb� http://wave.xray.

mpe.mpg.de/rosat/ �
(2) ASCA (The Advanced Satellite for Cosmology and Astrophysics��IProl�ÆPDBÆE) [3]

ASCA � ISAS (�-y,tPY℄Y) & ℄o (Hakucho) �o8o (Tenma) rpxo
(Ginga) �^R+#��Rs X #/_JÆE�} 1993 Y 2 �,y�
4Od� 2001 Y 3��[Aw 4\u�� X#/�
Y���
G�^:U���tw�D64/ru?F��zn�Cwq��y,&*�a��
G� CCD tv� X#/YJ��o�ÆE�ASCAAv}Y℄K�^

El�5$�?� X #/℄i�j�6;U�*�I X #/(X�P?;#	� ASCA V"Mb� http://www.astro.isas.ac.jp/asca/index.html.en�

(3) Chandra (|D AXAF �� Advanced X-ray Astrophysics Facility �D� X #/ol�Æ&*) [4]

Chandra X#/o�\��
'\OD;�q�o�P(w���l)FD��[� NASA

(;blo_) ��>'JaDu�DUol�Æy,YJ8L�} 1999 Y 7 � 23 �xF2/Xolo5�w�^y�9L��Od�Chandra /jx� X#/�
YyND64/ (y,64/<} 1′′) �ND'C�j�Nu�?F���zAwYJ��	�)COyP}Y℄y��WBE���?�ol�){vj�P
=$�Iq	�\�Pa��6�ChandraV"Mb� http://chandra.harvard.edu/ � http://asc.harvard.edu/ �
(4) XMM-Newton (X-ray Multi-Mirror Mission �&Y� X #/�
Y) [5]
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ESA } 1999 Y 12 � 10 �+# XMM-Newton � XMM-Newton y 3 dYw�opy/oZ X #/ÆENu�?F�� (z 1) �oq�[Aw 
drbY=�℄PYJ&*

(Optical Monitor) �vj�PJ X #/?�YJ�u3�PJX�rv0℄?��^:j�Æ��℄iJ� [6] � XMM-Newton V"Mb� http://xmm.vilspa.esa.es/ �xz 1 vjo��WUYJg\rhs=� L�+�� X #/ÆEYJU�0	C#�*�1t�y=?F��aC#�u� X #/YJ�Od=/C#gD�1D�-�
Astro-E2 �;b� Con-X (Constellation-X Observatory �Ei: X #/o�\) �B
x X#/ÆE��o�58

$ol X #/;#��6P�
GB
"�

{ 1 ��HN`� X $0��Z�z>�GA��ZKV { [7]

1.2 �}"#��m�uaG℄PUoOd�M_�ZR&#���+1u}[ (1.2 m) �0?e�
Y�&#�� Palomar o�\UoYJa��^} 1960 Y�Z
 POSS-I (Palomar-National

Geographic Society Sky Survey)�[=B −33◦ ≤ δ ≤ 90◦ � 879 Go��:Go�y�C�e —— ��e (B) r}�e (R) ��.E�6;t� 21�20 mag�P� 20>' 80Yx��
Palomar o�\|PJ �*1�UoYJ�Z
 POSS-II �o=B�� −3◦ ≤ δ ≤ 90◦ ��.E�1$ B � R 6;
 22 � 20 mag �R#��UoYJM_x UK 0?e (United

Kingdom Schmidt)�
Y�^�[4}�>' 70Yx�g5��u�X�r�o�\ (AAO)T�=Bo� −90◦ ≤ δ ≤ −17◦ ��.E�6;t� 23 mag (B) r 22 mag (R) � UK 0?eUoYJ�e�3
�[$� ���Y�Uo�x���YgS��9℄i$x�ol�Y℄�wo�$gy+#/�ol�
El�0�*=gyu���� UK 0?eu3�



� 192 �������p���Q�Q��������� 22 i��^R\� 1 m 0?e�
Y (ESO Schmidt) 1Cw�PJ ESO/SERCRoUo��x�ol�℄PUo2���-�K�o�\�xU��/�Col�Æ\�
 u��Od�){+: 1t�E: [8] ��>' 90 Yx�au�℄PUoYJ� Sloan P5Uo (Sloan Digital Sky Survey,

SDSS) �[8v
+}[ 2.5 m �uCR�
YPJJ℄r&℄)℄iYJ�J℄�.E� 23∼25 mag (R) �℄i�.E� 18.5 mag � SDSS !�$�o� 1/4 o�PJUo���Tmsol�T�g6rj$℄��YJPd�oD��x�ol�wo�	�E!q�!�YJPL�!�sj��Lx SDSS iW++ 
ubD}g�
ElrE!�o�$�uL
6++�au}g�E!r
El� SDSSiWB3 �bPd�6;� EDR (Early Data

Release) [9] r DR1 (Data Release 1) [10] �z 2 � SDSS Uo����I�U\
z� CfA (i:7?Sol�Æ�C) }gUoCf�/<�xzv0� SDSS ����U\
z�CU$BN*~�� SDSS V"Mb� http://www.sdss.org/�

{ 2 SDSS Vp����V℄Æ{� CfA2 VpDg�0= [11]�|
T�h9
�2v

20>' 90Yx�)
8D_�Uo��vr��
Y (AAT)� 2dF (Two-Degree Field���CR&*) PJ���CRUo [12] �2dFvju3�� 2◦ o�T 400&Gol�℄i��Uo6
E!}gUo (2dF Galaxy Redshift Survey, 2dFGRS)r
El}gUo (2dF QSO

Redshift Survey, 2QZ)�ki� 2002Y 4 ��^� 2dFGRS �� 220000 GE!�}g�>{�g Ro� 3Dz�2QZYJ Wh 23000G
El�oE�0	 18.25 mag< bJ < 20.85
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mag �}g0	 0.3 < z < 3.0 ��uLpE��.Tak��
El℄-� 2001 Y���
2dFGRS Æk���vr��
Y� 6dF (+�CR&*) r 2MASS UoE:�|m� 6dFE!Uo (The 6dF Galaxy Survey� 6dFGS)��!)
Od� 2004Y�^ [13] �z 3 Kg 
2dFE!Uor
ElUo�Cf�2dFV"Mb�http://www.aao.gov.au/local/www/2df/�

{ 3 2dF VpDg� (a) F"Vp [14] � (b) �FmVp [15]Lx/�PJ�a(P�℄PUo� DEEP (Deep Extragalactic Evolutionary Probe �)x�\�_J!�) �[M_�v}x>F�an���℄PYJ&* —— �\ 10 m ��
Keck�
YriBy,�
Y�$^
���RE!PJub�Uo [16] �LdYJ&*rL6�Cu�DEEP 6
 DEEP1r DEEP2 [17] �DEEPV"Mb� http://deep.ucolick.org/�
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?℄PUo�� CfA��q}gUo CfA1 (1977∼1982Y)r CfA2 (1985∼1995Y) [18] ��v>� Las Campanas� 2.5 m�
YPJ�}gUo (LCRS) [19] �̂ R\� VLT�am� 
?Uo!���=^C

H! �(P�uaG℄PUo$Y℄E!�I^r\��ub�CU�q	���?�-?���JC�IPTP�gy16D_�dv�
1.3 ���#�1$}v0℄�}�;#J��IY���Fr�#< �)�I�Æ��?�U�;#M_�}��op�}�_J�YJE!CUj��Iq	r\��y�H����ut$}�;#COy�F�){Z(	;#a�$}�_Jy
���+u7�x}�,y=�_JH��}�YJ�P�
4z�9�TY��WUy,YJ L�gD���
}�_Jvj�Dyrutj�PJ�

1983Y�;�r�p	Y=� IRAS (Infrared Astronomical Satellite�}�o�ÆE) +#,y�oYJ?�
 8∼120 µm �M_��� 12� 25 � 60 � 100 µm 4 Gf��� 10 G��IF�� IRAS $�o� 96% PJ �B�_J� Æ 35 �G}�	�>{�
q>= px!qC�}�e. [20] � ESA } 1995Y 11 �+#� ISO (Infrared Space Observatory�}�y,�
Y) �oy�Od� 1998 Y 4 ��[� 2.5∼240 µm ?�PJ }�Uo ELAIS

(The European Large Area ISO Survey) � ISO � 12 µm Od?��'C�/ IRAS D 1000)�:64/D 100 ) [21] �;blo_} 1999 Y 3 �+# WIRE (Wide-Field Infrared

Explore �`:}�_Js) �oM_Od�PJJETT�j�_J&T|E�,~j��oCU [22] �+�/�PJ��8D_�}�Uo� 2MASS r SWIRE �
2MASS (The Two Micron All Sky Survey, 2 �>�oUC) �
8��T}�Uo!��x;b7-uP (The University of Massachusetts)�{
>��
 PJ�oTT��8L�;bX��QF�
hJQ�o�\ (Mount Hopkins Observatory) r>�~66�;Go�\ (CTIO) J3< 
+}[ 1.3 m �Z��
Y�:\�
Yay
\�t�%1��vj� J (1.25 µm) � H (1.65 µm) r Ks (2.17 µm) 3 G?�u3YJ� 2MASS r 1997 Ym9�R�&#���oUoi} 2001 Y 2 �CO�+�/PJ�mPdlÆOd�)
Uo�� j&Cf� (1) 3 G?��Æ 400 �< 8′ × 16′ �P\oz�y,64/t 4′′ � (2) Æ 30ms|EroZ�	�T�
<E:� (3) Wh 100�GE!�E��Z�ol�
<r`E�E: [23] � 2MASS V"Mb� http://www.ipac.caltech.edu/2mass/�x} 2MASS !��^RPJ� 2004 Y 3 � UKIDSS (UKIRT Infrared Deep Sky Survey)Uo5m9��!��v'�e�rb}��
Y (UK Infrared Telescope, UKIRT) $&o�

7500 g2��o�PJT}�?�Uo�o�.E�5/ 2MASS � 3 mag [24] �
2003 Y 8 �+#� Spitzer y,�
Y (The Spitzer Space Telescope �jxZ SIRTF) �YJ?U0	� 3∼180 µm �oM/#Y�4[
 85 cm ��Lx{[au�}��
Y�vjYJ�oZ�
YYCU���D �Spitzer �tPhsy}�-#%1� (IRAC)�}�℄ih (IRS) r&?�^:℄�! (MIPS) �oM_nB���}�_Js-�'C����}��
Y��v)�(P�-#:}�_J&*�YJh
�Lx�ty,o��
Y�



� 3 n u3`��'� Vps LAMOST ZKM7 195�!�) [25] ��v SpitzerPJ� SWIRE (Spitzer Wide-area InfraRed Extragalactic Survey�uCR}�x�E!Uo) !��mYJ� (1) Wh 105 G�}�E! (lg LFar−IR > 1011L⊙) �o�Æ 40000GE!�}g z > 2�(2) 106 G�HE!�o� 400000�GE!�}g z > 2�
(3) 250000 GY�'1�
Elr 30000 GoZ
H�	�E!q [26] � Spitzer V"Mb�
http://www. spitzer.caltech.edu/index.shtml �
1.4 �Æu#�rb3zuP�#�Uo�mx�#�UoYJ3
�[�#�	: (3C) �; 
El�++� Texas � Molonglo � Bologna � NRAO-Green Bank � Parkes �o�\a�PJh#�UoYJ�: 2 #g uL
6M_�#�Uo�o 2 �)�+&t�v$� [27]E [ f/MHz \M'+ Ir�,

The Cambridge Survey of 81.5 (1C,2C); 178 (3C∼5C); 0 [28]

Radio Sources (1C∼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))�H!
&�>' 90 YxPJ��G/<^R��K} (HI) #�Uo�
1993∼1997 Y� NVSS (;bb(#�o�\*u-Uo) ��v VLA (*u-) !x�

1.4 GHz $d� δ ≥ −40◦ (J2000.0) �o�PJ�#�Uo�o:64/Æ
 45′′ � 5σ �'C�Æ 2.4 mJy �Uo0	to�:��� 82% �[�M_Cfy� (1) 2326 < 4◦ × 4◦ #�oz�:<z�yÆ 1000 G#�	�>$k Stokes � I � Q � U 3 G6��d,D � (2)Æ 1800000G6
#�	E:�*�?� S ≥ 2.5 mJy �:�$k	�#�g6� 1.4 GHz �#�*��d,*��d,
<:�oJ��Q�Pd [32] �
1995Y 10�m9� FIRST��v VLA!xPJ�|
8#�Uo�[M_�
 Palomaro�\� POSS ℄P	�R�&pX?T 10000 g2�o�TT$#�$tl� FIRST �64/
 5′′ �� 1 mJy �'C�j5�gk:g2�o�_J� 90 G	�o�Æ 35% �	�

2′′∼30′′ vj64go#�CU��Uo} 2003 Y 4 �Æ-�^�� 9033 g2��o��_J�Æ 811000 G#�	 [33] �
1.5 γ Æ�#�

γ #/�UoYJM_� COS-B r CGRO (Compton Gamma-Ray Observatory�ph%
γ #/o�\) �G γ #/ÆEPJ��x(M_�p���UoYJ��(��oUo�x



� 196 �������p���Q�Q��������� 22 i�} γ #/YJ��
V�<Æ�Lx�Sj��u�� γ #/	 [8] �q.� γ #/Uo�eKK�-�Cd5$H!�
1.6 ���#�j ��H!�UoOd��X�?��y ROSAT ÆE� 1990 Y�v WFC (UK Wide

Field Camera)PJ��
q�X��oUo (The Rosat WFC All-Sky Survey)�y 1992Y�o� EUVE (The Extreme Ultraviolet Explorer ��
X�_XÆE) r 1999 Y,y� FUSE

(Far Ultraviolet Spectroscopic Explorer �
X�℄i_XÆE) PJ�UoYJ��Xm>??��y�v'�e� SCUBA (Submillimetre Common-User Bolometer Array for the James

Clerk Maxwell Telescope) m�� 8-mJy Uo��P� 21 >'�b#�&?�o�YJ`+j&e��
(1) B
xy, X #/� γ #/&*�++�L65r+��Æ 105 GgD� 106 G�
(2) B
xy,}�&*�++�L65r+��Æ 105 GgD�u} 106 G�
(3) 
!#B#�&*�++�L65r+�� 105 GgD� 106 G�
(4) 10~\B L℄P�
Y�5v/j�D�)�
℄U�r64/PJ�VMVJ
�^�YM�o�YJ/XU��?��u℄-�fD �
�2;+��

2 � LAMOST 	_kW��[LI<�b!�4�� LAMOST (The Large Sky Area Multi-Object Fiber Spectroscopic Tele-

{ 4 LAMOST �?G�N`^Q��Z�~\�DS�0= [35]
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scope �uo���&L6℄)℄io��
Y) ��
+{�R&2;��Eh:/#0?e�
Y�[gy 4 m }[�Gv&Y�*M�℄P Lr>Jv|:℄)�
nB L��
1.5 h l℄3,T�vjj 10 Å�℄i64/YJ� 20.5 mag ���ol�℄i� LAMOST1}}� 5◦ CR� 1.75 m6��3<PvL℄)����?�&\℄ih��u3�� 4000Gol�℄i�op[5^
u}[.uCR℄P�
Y�>F3a�){�ol℄i��/aD��
Y�)+��fu�℄iUo�
Y�PJuCR�u℄-o�PY℄�y�Og�[uaGJ�ol℄i�U�5Wh AAT r SDSS 20 )b{ [34] (H0z 4) �

LAMOST �tPL6M_y 3 G�
�PJ!x�x�℄iUo�!��� 107 GE!℄i�*�PJ|E℄iUo�!��� 107 G|E℄i���$ 106 G
Elj�oZeKolPJ&?�7N0��Lx

i"-�oly 109 G�|i��℄i�ol7y 105G� LAMOST 4^��58

"-℄i�olP�*9 107 G�LdYJL6�Cu� LAMOST 6;GvÆ���D 3 C���℄ihrad&*��E!}gUo3�Gv 16 \Æ��℄ih�:\? 250 L℄)�?F&*8v 2048×2048:V� CCD �Od?� 3700∼6200 Å (��) r 6000∼9000 Å (}�) �℄i64/Æ 1000 �th*%9vjt� 2000�ND�64/�5Æ��℄ihr℄�N�1Cw�vj5+64/
 15000∼20000����℄iYJ�$}{Gol�vj8v64/t 100000 �D��℄ihPJ{℄)YJ�?F&*�Gv 2048×512:V CCD �
3 � LAMOST 	OkN8�9P2Æ
 5+ LAMOST L6�PJ>F
*�tPY℄�2L
nUm�e6�T*Od�� LAMOST m9YJ3xt
nM	Od� LAMOST 5���u��ol℄iD ��v)?1}�*�℄-V"�vj/<�l�PJ&?�0��/��EYJA��vj7+$<o�d)R0��Kg LAMOST �UoE:�avj�viy�u℄-d�YJ3v�

2003 Y 9 ���x&-#&-&m��&?�UoYJYb�
��Wh��S(�*	%�b3�Æ}&?�M�A\��� LAMOST � 3 8Æ-xi� (1) 
El�Ml�
(2) &?�Me.ol� (3)e�M��d�*Uo�)��Ld LAMOST �eK��vjm�E!}�� AGNs (	�E!q) �vU� AGN }�E!}r AGN ^� (�IPr4�IP) ��Y℄Od�r
Elr	�E!q�Uoxi:��o��3�℄PM�� X #/M�2-�s�Cua��M�=t�D���t�����[=JZ�M�=t�_5+)
L6�aÆ6�����$u℄�o�L6y�G��Gj�?�!x�UoYJ���th7N0��6;��[=JZ�_J*��.j���*℄-�r)�
�a��y=� E AGNUo�Cu?���M�Kr�*K�i�)C7N0���H�YyMWQS (&?�
ElUo) [36,37] ��Uo=B 836�1002��+}r/Y} 4 Go����t 140g2��[Cw#�2-�[�2-��9℄i2-r
X #/2-�r X #/�℄Pr#� 3 G?�T$�Ml�th7N0��/  M�=t�u7�r)��N�*�℄-�r 1996 Y 1 �m9��v�btP�b(o�\G,YJ



� 198 �������p���Q�Q��������� 22 i�!� 2.16 m �
Yr;bÆe8o�\� 2 m �
Y� MWQS UoiPJ u��YJ�Lx�yb��Ml�zYJ�Æ} LAMOST �(PK�vjm��Ody�5 ROSAT � X #/	� LAMOST YJCfPJ X #/r℄P�7N0���v#�	�fir AGNs �W! [38] �� NVSS �
FIRST ���#�	PJ7N0���v Chandra � Spitzer �ÆE�aBYJCfPJ&?�7N0���q����
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Multiwavelength Survey and the Observational Targets of LAMOST

HE Xiang-tao1, CHEN Yang1, LI Dan-dan1, ZHAO Yong-heng2, 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 optical; 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.
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