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1 �/��
*#H���\V�Æ�EnL#O�)�ÆD ^PAi8�`m?Æh%�%hz�0M�U�EJ4�VD� 400 `>ggB2g7~/A8�8�AUmVÆw�T8 121 t~m�3��VD� 300 t 130 `7B*?# Alexandria Timocharis tHd�k (Hipparchus) m?Æw�Hd�km?*�M 1 000 t~mÆ3�U�* 1 000
′′ [1,2] �%�ÆhQ#z%m?t�)��ndm?%^P0MH�8x3�t�I��%^P�℄ tV��7Æ8	P�m? (7*3��)t�WUm?) �Pbm?tbsm?��8��� fJba�2008-09-01 � zRba�2008-12-05SUt^�h0+�v��I$�ZW (10673026 w 10878022) �
hv�LxEqj��1^ZW (KJCX2-

SW-T1) �,mVv�'d-G�$�ZW (06DZ22101)



� 248 �������Æ�8���N�`������� 27 h�^P�V>�7*P�	��imm?�;mm?��%^PE��7Æ:82���b~��P����X2UE���.��8�t_J�y7�R`j��m?�ZU�}	Æ}SQ	Vndm? (! DM(Durchmusterung m?)[3] � HD( Henry Draper m?)[4,5] �
G(Giclas H.L. ��8��Pfm)tm?)[6] �) ��8r6*P_QV�*�EJ4�Vh	P�~*_� 10 `� [7] Æ"	t_��\ÆHU_T;7BJ4	P� (3��)t�WU) >	A (86��b��Do8�) OhÆ'S:wV	AxÆ,sV47� 4 ���BD/#�xm?Æ! SKYMAP[8,9] �f�|� 10 pc ℄�Pfm?
RECONS [10] �Je_JÆ� HDF[11,12] �imm? [13,14] ��47� 2 t� 3 �D/#P`�	P��Pbtbs��S6�M_Æ!�vaw� SDSS [15] � 2MASS [16,17] �
FIRST [18,19] � RAVE [20] �)�%!K�{� Pan-STARSS [21] � LSST [22] �
2 ���R oAV�	P�~0,——�F�Q�t0��`�8\d��WJD/#�d	P�m? [23] Æw�*�#3�m? (M2000 [24], 2MASS [16,17], AC2000 [25])�)tm? (NPM [26] �
SPM [27])t~m&=WUm? [28] �V,gk��k-hz�8 309M	P�m? [29] Æw��^P0,78(�m?��Km?thVm?��m?8�0,�78�4m? (*#�UR%�~m3�:Ph#�4m?��dm?) t.xm?��^PÆ�7:8�taÆ�m? (!9m�m?) �";�^�	Æ:8� RR q;mm?�Pfm?�imm?�O qmm?��.�Æ�8H��~m4V�#%8�h�H�m?Æ!*� 2.5×106t~m� ASCC-2.5(All-Sky Compiled Catalog) [30] t Tycho-2 m? [31] �P 109 t	�
USNO-B1.0 [32] t GSC2.3 [33] �7;k<8TÆn�LD/�EJp���dm?�
2.1 �o�w<

(1) DM(Durchmusterung) m? [2] �yS7[/(���^P8��Æm?℄ *�8\	�3�tm�Æ7 4 4m?1`� (a) E&m? (Bonner Durchmusterung CatalogueÆ5_ BDÆ//)* 0◦ ∼ +89◦)ÆyS7 F.W.A. Argelander��V 1859—1862`8���
(b) E&m?[��d (South Durchmusterung Æ5_ SD Æ//)* −2◦ ∼ −23◦) ÆyS7 E. Schonfeld V 1886 `8��� (c) u(%��m? (Cordoba Durchmusterung Æ5_ CoD � CD) ÆyS7 Thome V 1892—1932 `8��� (d) q&=hV�m? (Cape

Photographic DurchmusterungÆ5_ CPDÆ//)* −18◦ ∼ −89◦)ÆyS7 Gill & KapteynV 1895—1900`8���n 4 Mm?�mh7B* 325 037, 134 834, 613 958, 454 877 Æ~m�8r* DM hÆ�J�E�VZJ4 DM h�?NTt~m� 20 P, 70 `{Dgt,g4# 15 a �B3:Cm?h, [34,35] �
(2) SkyMapper �yS SDSS(Sloan Digital Sky Survey)[��Gd��3V�y��

Siding Spring Observatory ��2y[ 1.35 m ÆWX 5.7 deg2 �&KZ; 2006 ` 12 NnL�#S6Æ 2007 ` 4 NnLZd^PÆ)�:V 5 a �" Stromlo [ 2π �I��ÆMt 6 �)t 6 M�D��^PÆD"~mMtPb�" 1×109 M	^P 36 tÆX8M 2

TB �^P#%�w	P�U�q; 50 mas �u~V>8��\l$m%��|�I	



� 3 ` H8X�Æ
Q�n�?�Æ_Q�N` 249��7I���|�BP2`�m�s`���#C-{I�A�S��dts��P� 1×108t~m�Æ�tGb8���\s)�, / �gtS~ts`��F���nGbm��\�mI�!� 2dF/6dF Pbb!������F��P [36] �
(3) URAT ��_* USNO Robotic Astrometric Telescope �&KZ�y[* 0.85 m Æ;f 3.6 m ÆWXz[ 4.5◦ �s&KZ8�YEM� (a) M4 10 k �hV�Æy7 4 {

111×106 [D�gm (STA1600, 9 µm) t 4 {a� CCD 1`� (b) *#>hV�jhÆV&KZ+��#
�Zm� (324 mm) ÆWX* 9◦ �|t3bw?G 27 deg2 xÆ^P��Tm�w� 21 mag �" 13∼18 mag Æ3�U�* 5 mas ÆD:; 2009 `V CTIO(Cerro

Tololo Inter-American Observatory) nLuM^P [37] �
(4) Pan-STARSS �C�)�7 4 MV	b!�yWX&KZ1`�CM&KZ��Z*

1.8 m ÆWX 7 deg2 Æt	&KZ (PS4) :; 2010`�3VL'� Mauna Kea � PS4 I�y�� PS1 S|M&KZÆQ$V�3V Haleakala *�Æ 2008 `�Æ$nL#/ −30◦ %/Æ� 3π �I��^PÆy?GL'�v_q�� 3/4ÆÆ:�B 3.5 a �̂ PBJ4 5 M8bm (g r i z y) ÆCM8bmVCM3�^P 12 tÆ^P��Tm�wx 20.6∼23.2 mag �|�D	�P�U�* 10 mas Æw��f�V 100 pc %℄~m�WUt$" pc %℄~m�)tÆwU�7B* 1.5 mas t 1.2 mas/a �^P��f:8�;P�y)t�mÆ"��WX�`℄^P 20 tÆ%P�WU�u~V>*�\�|�BP$" pc ℄�	��t�~m0�-{I�~AY�yb�H1�-{Is`t��|�I	f��EM�PS1*�$Mu~��^PÆ 3 M PS1 �)�:Æ�^P 14 MÆÆV�*4P\hm�tmC� M31 �.��Zt;mÆw��M)�:^PP�atm�V� PS1$��0��&�^PAiÆ*��^P#$�t L �mt$"t T qm%!hV+\jQ8^P�M�#�
�~m	�4)tP�EMPfms`Æ�`F [21] �
(5) LSST ��_* Large Synoptic Survey Telescope ÆS+ SDSS %��K�{�I�)��w&KZ��Z* 8.4 m Æ8y[ 6.5 m ÆWX 9.6 deg2 Æ"}�3V�� Cerro

Pachon �V 0.32∼1.05 µm � 6 ME� (u g r i z t y) ^P δ = +34.5◦ %[� 30 000 deg2 �ÆÆ 3 M�"4 2 MPbE�w^P 15 000 deg2, 10 a ℄" 20 000 deg2 ����Æ:^P 1 000 t�4 SDSS t POSS w%P� 2×107 M�Tm� V = 20 mag �	�j")t (U�* 3 mas/a) t 80 000 t�m	�bs�!i4 LSST > SDSS t POSS � Gaia �Æ[w�� V = 24 mag U�� 1 mas/a �)t�V V = 20 mag t V = 24 mag BWUP�U�7B* 0.3 mas t 3 mas � LSST > Gaia w%	GÆGaia _" r < 20 mag �	MtU�P�Æ' LSST w^P� V = 24 mag Æ�m8 3∼4 mag ��9Æ Gaia �WU:4;buPbWUZ){� Gaia �)t�w4; LSST )tU����� LSST �u~V>*�4P�_�t�A��Ph|�I��A�*QXQb~x�J�-{I�[ [22] �ks%�Æ 2007 ` HAMC2(Hispano-Agentinian Meridian Catalogue No.2) *?Æy*�# V = 8 ∼16 mag �//)* −30◦ ∼ 0◦ �~m [38] ÆnY)�2�:�Ph//)*
−55◦ ∼ +30◦ ��m?�uVMt��)��8 DCT(Discovery Channel Telescope) [39] �
CFHTLS(Canada-France-Hawaii Telescope Legacy Survey) [40] �[z� VST(&y�y~tu~&�\J�h: 2.5 m �pM&KZÆ�3V Paranal 6/�)[41] t VISTA(�8
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1 p0�P��hV�� 4 m &KZ)[42] �
2.2 ��yw<)te8V"tj"y7� NPM(�_ Northern Proper Motion Catalogue)t SPM(�_
Southern Proper Motion Catalogue) b;�mÆ}S)tI��xr* ICRS(International

Celestial Reference System)I� [26,27] �2008` 6N SPM$!`#�)�D� CCD^PÆ4���D�
mt�)�D CCD #%$Ph 6 M��m��)t [43] �j")tm? SPM4uV8�y��y*�V Bt VE��m�/)* 5∼17.5 mag�/ −20◦ %[Æ� 1×108tm�)tÆ� V =17.5 mag �!3v* 90% �n�L}Zw�$M)tm?P=D/�
(1) PM2000 �Cm? (pk�D 1991.8) S4,gE(%� CdC2000(*� 8.0 mag≤

V ≤16.2 mag � 372 000 t~mÆ t≈1900) t M2000(t≈ 1998) Æ%!ww 3 M	P�m?� AC2000.2(t≈1900)� USNO-A2.0(t≈1950)t YS3(7 NPM t SPM 
mV NOFS (JAi1`Æ t≈1978) 8�'`�Æw� CdC2000 S�m?� Bordeaux e1� 512 MÆ�
mV8� APM (J���� PM2000 )tm? (Proper Motion Catalogue) *� 2

670 974 tm�)t (+11◦ ≤ δ ≤ +18◦) Æ�Tm� VM ≤ 16.2 mag Æpk�DB�3�U�* 50∼70 mas Æ)tU�* 1.5∼6 mas/a [44] �
(2) 4 SDSS #%���)t� Ohio y~7I Gould ��4 SDSS DR1("1;x 2099 deg2) t USNO-B1 �� µ > 0.02

′′

/a, r
′

≤ 20 mag � 390 000 tm�)tÆDU*
σµ = 3.9 mas/a �w�ÆS)tV"; 12 162 t�m	ÆVV��m�
~KÆCm?�U�q;%��m? [45] �

Munn ���4 USNO �#%�5#�m�S6Æ���)tSV";j"Or2�Æw2��	w� g <19.7 mag Æw!tv* 90% �R` USNO-B V J2000.0B V ≈ 21 magm�3�U�wx 200 mas ÆI�DU* 200 mas Æ}S POSS I > SDSS DR1 pk^P�DVL 50 a Æv%)tDU* 3∼3.5 mas/a �> USNO-B V5ÆV�/�)tU�7Bu
5.30, 3.45 mas/a �K� 3.60, 2.81 mas/a �> SDSS V5ÆV1�U�u 6.18, 3.65 mas/a �K� 4.07, 2.88 mas/a �m?$4;m0t-{IAY��\ [46] �

(3) NLTT t LHS y)tm?�n�Mm?��_* New Luyten Two-Tenths t Luyten

Half-Second � 1955—1961 ` Minneapolis y~ Willem J. Luyten 8�# 20 000 t)ty;
0.2

′′

/a � LTT m?� 1979 ` Luyten 7 BPM(�_ Bruce Proper Motion) )tm? (*�u[��/ +25◦ � 98 000 tm�)tÆ�Tm� R ≈ 16.5 mag) tu/��/ −33◦ �
POSS I t II(R ≈ 20 mag) � 2 M�^P�#%8�` NLTT �Cm?*�# 58 845 t	 (�Tm�� 19 mag) �w:u NLTT �gh)ty; 0.5

′′

/a � 4470 t	8�` LHSm?Æ	Vm?��8r* LHS h� LHS t NLTT m?�*�#z%e8	A&(�	ÆS%�z%Pb� (!�Pf�mnu�Sm%E��\) %!bs� (!�h�Pfm�
S��mt!�m�v�) ��}	�m? [47,48] �
(4) Lowell )tm?� 1971 ` H.L.Giclas 8�#/ 8 991 t)ty; 0.2

′′

/a �	�m?Æ 1978`:8�#[m?Æ�/XPh 11 749 t	�)tÆw�	�8r_*
G h� Giclas h [6,49] �

(5) LSPM )tm?� NLTT t LHS V −32.5◦ %[t-�I ±10◦ ℄SH!3�Æ�B
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Q�n�?�Æ_Q�N` 251�S�; R=16 mag �	<�R*�ÆÆ.�Æ�vVÆBDU� 2002 ` Lepine, Shara &

Rich 4 DSS(�DVU 14∼45 a) �gy)t�mÆsYS6b; NASA � NStar Program �
LSPM/m?S/ 20 000 deg2 )ty; 0.15

′′

/a��Æ*�� V = 21 mag� 61 977tm� USNO-B1 t 2MASS �Ub~t��m�Æm?�8r* LSR �"; V "; 19 mag �	'	ÆV-/ b = ±15◦ Æ%�m?�!tv* 99%Æ'V b = ±15◦ Æ℄�!tv*
90% � LSPM �*Q# 28 000 ty)t�m [50] �� 2008 ` LSPM 4 SERC-J � SERC-I �
SERC-SR �hV�
m:w$�d��Æ*�)ty; 0.18

′′

/a � 122 000tm�3�U�* 0.12
′′ Æ/ −30◦ %/�m�)tU�* 10 mas/a Æ[* 20 mas/a ÆnMm?:�{ LHS/NLTT m?�Æ��3�4 LSPM �Pbf�t)tw%�\|�BP (d < 100 pc)��m�4�R�ÆVJ�v8� LSPM me8U��WU�Æ�w%�\|�BP~mR��UJAY [51] �7; LSPM V	-/Æ�BS-k0\SH!3�Æ'y)tm?8�:�eÆ�&( (!V�.&=WU#%�
~KÆ�uy)t	S�\|�BP 25 pc /)℄	��0,�y)tm?�Sv�	b�	Pfm0�84Se�y)t�:S4PKpm�84Se [52]) Æv%7~/"m��; 16 mag �y)tm�BJp�Æu'n_#z%y)tm�P��! (a) SCR (�_ SuperCOSMOS-RECONS))t��y*�[-�BP 5000 deg2 �ÆÆV R ≈ 18 mag BÆ σµ ≈ 10 mas/a, R ≈ 21 mag BÆ σµ ≈ 50

mas/a [53]; (b) LEHPM (Liverpool-Edinburgh high proper motion survey) )��sm?4)�[-� 3000 deg2 � SuperCOSMOS #% ((J ESO t UK � 131 MÆ Schmidt R E�
m��) 8��Æm?*� 6 206 t)ty; 0.18
′′

/a �m [54]; (c) EROS 2(Experience de

Rescherche d’Object Sombres) y)tm?Æw��V>S�j�� La Silla 1 m Marly &KZ�y)t��gS!�m [55]; (d) Calan-ESO )t��5_ CE m?Æ4[ ESO R�?G�
mP� 542t)ty; 0.2
′′

/a �mÆV 7.5 mag> mR >19.5 mag BÆ)tU�*
±0.03

′′

/a ÆR�3�=�DU* ±12◦ �ndm�PbV CTIO 0.9 t 1.5 m +MtÆw�*Q#��t free floating -�m Kelu-1 [56,57]; (e) EACR(Estaction Astronomica de Cerro El

Roble))t)��4��y~7I Cerro Calan7z�Maksutov	hV" (70/100/200

cm) Mty; 0.2
′′

/a �)t�^PÆw)�^P 118MÆÆCMÆ 5◦× 5◦ Æ)�*Q
2 348th�y)t	tÆh*Q 1 113t LTT (Luyten Two-Tenths)m [58] � (f) V NASAP�atm�� NEAT(Near Earth Asteroid Tracking))�� SkyMorphhz�Æ*Q#
11.0∼18.0 mag �y)tmÆ! 1996 ` 5 N —2001 ` 12 N�*Q)t* (5.05±0.03)

′′

/a�h�y)tm SO 025300.5+165258 [59] �k#+e3�t)tP��Æ8d)t�P�S*#�g�A��Pfm���m�!�m�-�mt Lq�m�Sm�t7�y�imB�>WoÆ!� (a) V-�mR�)� (Brown

Dwarf Kinematics Project, BDKP)��)t)�S4 CTIO 1.5 mP���hV� CPAPIRt
KPNO 1.3 m � TIFKAM hV�%! CTIO 0.9 m I E�hV�P� 100 t$w M "qm�
L t T qm�)tÆw� µ > 0.5

′′

/a �b 25% Æ µ > 1.0
′′

/a �b 5% Æ> 2MASS ���DVL 7.3 a Æ)tU�* 10∼30 mas/a(V��� L t T q�m�L 13% 8WUÆe8)t�.; 50% Æ 8% 8W\p�)[60] � (b) *#�gPf�y��S	 (Massive Compact Halo
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Objects, MACHO) Æ4 UKST BJ t R 
m%! ESO-SRC R 
mg��ty)tm F351-50t F821-07 Æw)t7B* 2.33 t 1.72

′′

/a Æm� BJ =19.76 t 18.91 mag [61] �
2.3 �eBw<�v�wÆ2!t��IWU?S 1995 ` GCTSP (General Catalogue of Trigonometric

Stellar Parallaxes)� 4 %4Æ�_ YPC(Yale Parallax Catalog)Æy*�# 1995`�v8hVt CCD �WU^PÆX8 8112 tm� 15 994 MWU{ [28] � Hipparcos m?*?#4x30,P�� 118 000 MWU{ÆV V = 7.3 ∼ 9.0 mag /)℄S!t�Æm?2�w� V = 13

mag Æ}H_PhPf!��t-�m (b|�BPm0� 80%) �WU�R` Hipparcos m?��WUvVI�UÆ}SVÆher Hipparcos #%B$P=wu [62] �&=WU_��|�BP�`FÆVimI��)r��Æi�m��f�Æ�S"-{ItPfmIm0�\�Gd� YPC t HIP ��IWUt HST �P�{M8 480 M�4�Je YPC t HIP ���IWU^P)� [63] �
(1) Dg USNO �WU)��Dgll7z�3VzIr� 1.55 m 	P�.2&KZV 1964` 3 NnL#hV�WU)��^Pm�/)* 10∼16 mag Æ/X*?# 994tm�WU{ÆhV0,P�WU�U�* ±(2∼4)mas � 20 P, 80 `{�nL4 CCD P� 16

∼20 mag ��mWUÆ� 1994`$4 CCD 0,P�# 100 %tm�WUÆU�x ±1 mas Æ2qAi* ±(0.5∼0.7)mas��mWUP��2yWSSV|<�+vD#"�a�Kp�"q��m0�vVÆ'��m�� F∼G mw%6*mI��m��f�b!}ÆyE4%�\sb;�	�
1993—1999` 8 N USNO 7)# ASTROCAM ��hV�Æ 2000 ` 4 N��V 1.55 m&KZ+Æ 9 NuMnL-�m�WUt)t)�� 2004` Vrba ��4 2000` 9 N —2002` 11 N�^PAi*?# 22 t L q�mt 18 t T q�m�WUt)tÆU�7B* 4.86

mas, 8.23 mas/a(∆t ≈ 1.34 a)t 3.86 mas, 5.20 mas/a(∆t ≈ 2.03 a)ÆD> ESO 3.5 m NTT(New

Technology Telescope) WU)�� 7 tX�m65>Æw� 2MASS J104753+2124�WUt)tÆ%! 2MASS J121711−0311�WU8>yUBÆE,�H	l�%^PB3� 3 a ÆU�w&x� 1 mas [64] �
(2) CTIOPI)���_ Cerro Tololo Inter-American Observatory Parallax InvestigationÆnL; 1999 ` 8 N� NOAO Survey Program 4 CTIO 0.9 m(2048×2048 CCD, 0.401

′′

/pixel)t 1.5 m "|�)P 25 pc %℄���!�-�mnL CCD �WU^P)�ÆU�* 3

mas Æ7b^P4 CTIO 1.5 m t 4.0 m &KZMt� 2003 ` 2 NZ# SMART(Small and

Moderate Aperture Research Telescope System) )�Æs)�J4 CTIO 4 M 1 m 49�&KZÆPtPb4 0.9 � 1.0� 1.3 m &KZÆbs4 1.5 m &KZÆ^PV>}Z CNS3t Nstar Compendia �+'> Northern Arizona University x6Mt# ASPENS(Astrometric

Search for Planets Encircling Nearby Stars))�Æ�J CTIOPI$*? 4 tAiÆ^P# 440tmÆ��Pf~mI�� 136 MWU{��B1|h�SÆ��y~� Edgardo Costa t
Rene Mendex *Q#"�~!|�� 1×10−8 ���� 4.97 pc �� 48 t2P���-�m DENIS 0255-4700(� 3 t2P��� L q�m) ÆyS^P��|�I�2��n�	Æwj"m� 24.4 mag Æ5|�� 20 mag [65,66] �
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(3) ,g BordeauxWU)�� 2007` Ducourant ��Ph 2001` 8 N� 2004` 7 N4

ESO 1.5 m Danish&KZt ESO 2.2 m&KZP� 15tKp�S!�m�}m�&=WUÆwU�* 1∼2 mas �" 6 t	�V"DU* 5% Æ 3 t	* 12% Æ 2 t	* 20% Æ�8 4 tm,*f�|K (> 100 pc) 'H_P��uP�wwÆ 6 tSSmÆ 5 tS�gm�,*|�K'H_P�� 4 tmB8A;�.�Æ)�4 ESO NTT 3.5 m &KZ
 2a B3
(w8 4 tWUf2y) P� d <100 pc m�WU�u 1997� 2007`ÆnM)�$Mt#$`�!3S6 [67,68] �

(4) L t T qm�WUP�� 1988`t 1995`7B*Q#-�m GD 165B t Gl 229 ÆwbsqV M q%�Æ7B_* L t T qm�7yÆ����t Sloan �Æ� 2007` 10 N 5 �$*Q 606 t-�mÆV 50 pc ℄8 493 t�7; Gaia ��Tm�* 20 mag Æv%_^P��n�m:.; 400 tÆV 50 pc %℄�; 20 mag t 50 pc %��	�H_^P���^P�; Gaia �Tm��~mÆx�48 IR 4P}� 4 m &KZ�#C��m��wRq�#C-{I��FÆD7f��)tt"��rimI����t`+Æ��8 6 M|3 7 M1VP� L t T qm�WUÆ! France OB � USA AMNH(" BDKP ��WU)�) � Brazil ON � Germany ARI � Italy OATo � Australia UNSW [60,69] �
2.4 �ki�[euhF	P�W\p�S|Q	�WU;�)t;�!�m�ya;����	�W\p�Æe	
~w%F�h%K&Æ� (a) Vp=L	P�U�KÆP"`49�[u^Pw%4)t;0,�rW\p�ÆU�*$� km/s �VHr6m�4:�ifp7DUBÆ4!�m�,P�W\p��U�2K (q; 1 km/s) Æn$*	A~/v\�� (b) !ix3	P�5m SIM t Gaia `TD?Æ	P�U�:_x� µas �#Æ4	P�0,P�W\p��U�wx km/s �#� (c) 5>bs0,>4	P�0,P��W\p�Æ:*�\~my~?��~m9�~m)��Q_�Uh��\�[� 2000 `� 24 F IAU y��j�M C �q�i*�7b�
W\p�P�{ (|�k�) �t
	P�W\p����( [70] ��JÆ	P�0,P�W\p��U�-H!	A0,Æv%�J�M4bs�%q�3!P�W\p��
3 ���C�oA
3.1 ��Mw<PbS��	�m�t�)�yS4��V&KZ+�;2�P}P�	�h�ÆZ4^PE��Wm�?N�7;4P}H�Æ^8VWm�?�hVm�?tb�Pbm�?�V 20 P, 90 `{ CCD �{hV
m6*4P}�Æ	�Pb�ZZ>3�P��{Mt�4�D/OM	^P)��Ai*?�Æ8\�YZ t8��Pbm?Æ!
GCPD t UBV b�Pbm?Æ�Ph#��Pbm?Æ! GSPC �
3.1.1 �	��
��

(1) GCPD(General Catalogue of Photometric Data) � 25 `%�Æ$O Lausanne y~7�\v�zuRPb#%�Z �XZ 1953—1995 `� 2 526 k7dÆ9�# 2 075 000



� 254 �������Æ�8���N�`������� 27 h�t~mt'm� 4 000 000 Mh�Pb#%hz�7;J4H��b�2℄`�8bmÆer0,�>!m�}ZH�Æ&KZ�H�b~v_ÆPb#%hzQ8 78 MI�Æw�*� 1 000 t%+~m�8 26 MI�Æ��8 UBV � uvby, Geneva 7-colour ��w�8|z� UBV t RI Cousins I�Æ%!��|�� uvby � DDO(David Dunlap Observatory)�
UBVRI [71,72] �

(2) UBV b�Pbm?� 1968 ` Blanco ��*?#b�m?�Æ$O Lausanne y~7�\v> Strasbourg CDSx6n_#V Johnsont Morgan UBV I���Pb#%8��
1977 ` Mermilliod t Nicolet 1## 1966 � 1976 `�#%*?# UBV m?� 2 %Æw�*� 53 845 tm�*#!3��[_#m?Æ 1986 ` Mermilliod 4 1977 `%4t 1983 `�� 1976—1982 `G8Æ%! 1982 `� 1985 `
�#%8�# UBV Pbm?� 3 %�y*�# 87 267 tm� 136 719 MhÆPh V m�� B − V t U − B )|h�%�Æ:1#� 1989`�#%Æ� 1993`:U*�# 1990 � 1991� 1992`�#%ÆDV 1993`�� Johnson t Morgan \;>!m���Mm�^Pt UBV I��7d*? 40 �`BÆ*?#� 4 %4� UBV m?Æy*�# 107 996 tmÆ 169 826 tP��yS GCPD �2���m? [73,74] �

(3) y)tm�Pbm?� 1979 ` Eggen *?#/ +30◦ %[�)ty; 0.5
′′

/a t
V < 15 mag �y)tb�Pb#%� 1996 ` Weis *?#4 Kitt Peak National Observatory

0.9 m .2&KZMt/ +30◦ %/� 7 mag< V <15 mag �y)t LHS m� B, V , I E�Pb�AiÆ/X4# 10 a !`CYS6 [75,76] �
(4) OGLEm?�Optical Gravitational Lensing Experiment (OGLE)S Carnegie Institution

of Washington V Las Campanas Observatory 1.3 m &KZMt�Pb^PÆ%:4
C�0,�*Q�mtm (exoplanetÆ�h�g7~�Pr;�,F�;���0o7~Pr�+P) Æ OGLE m�Z}�Æw V = 15 ∼ 17 mag � 2003 ` 2—7 N GOLE III t IV ^P-g Carina, Centaurus and Musca m8m 6 M 35′ × 35′ ÆÆ%! 2004 ` 3—7 N"w�
3 MÆ6B1^PÆ�� 230 000 tm�Pb#%ÆU�* 0.01mag�!i>7b0,VAxÆw��tm�yat��Æ%:�\tm�AYt��tmI����OGLE III $*Q 170 tC�mtm [77] �

(5) GSPCm?�Guide Star Photometric Catalog (GSPC)^*? GSPC-I�t GSPC-II(!8 GSPC2.1t GSPC2.3%4) �yE7B*� 1 477t 1 780 MPb{&��mM4# 10 M
1 m 49�&KZ (! Kitt Peak 1990—1999�Wise 1989—1991�Cerro Tololo1989—1998�
ESO-La Silla 1991—1998�)�Pb^P#%ÆD4 Landolt>!mm? "}m�4>!mr� Johnson-Kron-CousinsI��GSPC-I�PbU�* 0.4 mag, GSPC 2.3Ph Johnson-

Kron-Cousins �hVm� BJ, RF, IN Æ�w�U V12 t O m�Æ�Tm�7B* 22.5 �
20.5 � 10.5 mag �V 20 � 19 � 18 mag BPbU�7B* 0.18 � 0.15 � 0.20 mag ("4~mI�"	PbU�* 2 mag) [33,78] �ks%�ÆhV� CCD � HST WFPC2 � SDSS � Hipparcos t Tycho � MACHO ��8w4:�PbI��
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3.1.2 ��
���7;O7zy3vV"}DUÆ,s6y4Pb>!m�b!"}*Æ�>!m*�w7bt��>!mÆQa�!K�

(1) UBVRI >!m�A.U. LandoltV 1983� 1992 t 1993`*?# 3 t>!mÆ� 2 tSV�BP 2◦ zBPÆ 526 t Johnson-Kron-CousinsPbI�>!mÆyJ7m�m�/)* 11.5 mag< V <16.0 magÆ)|h/)* −0.3 < (B −V ) < +2.3� 1993`�Pb>!m�m�/)* 14.5 mag< V < 21.0 mag ��}�^Pm�)� (a) "m}) 1973 ` Landoltm?� (b) �j�MhV)�V�mq� 92-115 }Æ}Z�}�>!mÆ
m7 CTIO ��2 1 m &KZ��Æsm8}Æ�4Z�t��mÆ�Tm�* 16∼17 mag; (c) Lowell 7z Bulletin �� Giclas ?� (d) Palomar-Green survey m�) Green et al. (1986) tk:`p Vol.101(Durchmusterung of Selected Areas) �4 CTIO 1.5 m &KZÆb�2℄`4 RCA

31034A q�V 1977 ` 9 N —1991 ` 2 NMt^PÆC 19 M�"pkP� 29 tÆnd_*���qtyq&KZ�U℄J����kQ�|z�PbI�� GSPC2.1 4# Landolt >!m [79] �
(2) SDSS >!m�Dgll7z4 1 m &KZ; 1998 ` 3 N —2000 ` 1 N�^PPh# 158 tPb>!m%= (8∼13 mag) Æ4;bu SDSS 2.5 m ��hV�P��"}m��y*� 63 t Thuan & Gunn >!mÆ1# Sandage � 36 tmÆwwS UBVRCIC �>!m (ndm" 2.5 m &KZ$x�.t) �yEb V�BPÆV[�>!m>.�&M�4>!m (BD+17.470 8◦, +26.260 6◦, +21.060 7◦) 6*C"Pb�*Æ�.�Æ�4mw% I��d�>��mt[(�Æ0:> 2MASS O?�C" SDSS 2.5 m t 0.5 m Pb&KZ�B^P�; 14 mag �)#bum (X8 4 428t) Ændm$4Pb&KZ">!m%=�mP=j" AB I��bu [80] �
(3) ��>!m�ndmV JHKL E�Æw�*�[�/(� 16 t K = 3 ∼ 4 mag �">!ÆU�* ±0.005 mag, 40 t K = +7 mag ��>!�w� 26 t A qm�V3L* 3 hÆ/V +40◦ ∼−40◦ y3Æ� 2 1S/ 0◦ BP�"q�mtdm�m�DU*

0.01 mag [81] �
3.2 �M_w<	7b~S14bs7Et7bb�P�0,��\	��v�>wy0,hxÆHL_�vt��P�	�~1`�6�Æ'��_��	�f��ya����G�tR�6�Æ�\	y~�AjatAYSq��%K&h%Hbsm?�

(1) HD m?� 1918—1924 ` Cannon & Pickering 8� Henry Draper Charts (HD) Æ*� 225 000 M	�3��bsqtm�� 1928 `��t\�m�dÆn�txDV�{_* HD m?Æ/X 325 000 M	� 1949 ` Cannon t Walton Mayall %��sMPh�)t� HD �dÆ*� 275 em�� 1991 ` Röser ��tYY4 PDS P(G�)��m�+
HDEC(Henry Draper Extension Charts) ~m�z=7>ÆD>/ −2◦ ∼ +32◦ � AC m?v�Æ7s HDEC u�s��*m?� 1995 ` Nesterov *?#2�� HDEC m?Æy*� 86 933 t~m (yJ7m"�V 10∼11 mag y3) �3� ("1; J2000.0) �)t�m�tbsq�V J2000.0 B�3�U�* 0.5

′′

, 96% ~m�)tU�* 5.5 mas/a Æ~m�RP*
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HD h�nS
	P�EM HD �)����J7ÆJ�:8� 4 000 000� HD U�3��)t�m�tbs7��m? [4,5] �7;Cm?e8bs7�Æv%"�\~mR�~t	A�14e8}y�F.��

(2) MSS m? (Michigan Spectral Catalog)� Houk N. 4�3V CTIO � Michigan Curits?G�&KZe1�A�	Z
mÆhV MK I��v� HD m?��m� Univ. Michigan

Dept. Astron. ^V 1975 � 1978 � 1982 � 1988 � 1999 `�//) 5 t*? “Michigan

Catalog of Two dimensional Spectral Type for HD Stars”[82] ��!ÆMichigan Catalogue of HD

Stars, Vol. 1 *�#/ −90◦ ∼ −53◦ � HD m�V Vol.5 �*� −12◦ ∼ +5◦ � HD m�
(3) ~mbsv�/? (General Catalogue of Stellar Spectra Classified in Morgan-Keenan

System) � 1941 ` William W. Morgan t Philip C. Keenan *?# MK 7�I�ÆCtm7bsq (8B_*6�q) t"�7� I∼V(I S2"�\dmÆ II S"dmÆ III SdmÆ IVS�dmÆV S�m) �J71`Æ! O9 V �B2 V ��MK I�4�1>!m�(Æ�z�4�J�";�^� M q�m�M4� sdM t esdM ?NÆyE7B* M q��mte8
Ca II FZU� M q��m (extreme subwarfs) � 1983 ` Kennedy *?# MK Classification

Catalog Extension Æ 1999 ` Buscombe PhnMm?�� 14 4�ubs>$w�s�>!m5>Æw%Z)86��b�t8� [m/H] Æ86�t"�bu�7�I��jM4T~�Sqw%)r~mf�����([t`+�}S�8�dH_4 2 +� MK I�Je�	Æ! Wolf-Rayet m���m�!�m [83] �
(4) "qdmbs�� Fan Mountain Observatory 4 FOBOS I�"u 2MASS m?�}Z 749 t"qdm ("q K tYq M dmS7 J − H t H − K u M q�m�ÆBh��) Mtbs�Æ����7<7�bs%! Mg/Fe t Na/Fe �V"8�ÆW\p��U�* 5 km/s Æ7b [Fe/H] U�q; σ[Fe/H] = 0.25 dex �u UCAC2 ��3�t)tÆ1#W\p�w��ndm� 6 +x3R�ÆD7)|h − m�\IZ)Pbf��7���ndm�	P�t	AOhÆ%:�\-{I��g�s`tS��AY [84] �
(5) BDSS (Brown Dwarf Spectroscopic Survey)� 1998` IAPC � Ian McLean t J. Davy

Kirkpatrickr64 Keck-II Near-Infrared Spectrometer (NIRSEPC) " M qa��t�~m��	t L � T q�mMtP����7<7 (R ≈ 2 000) �K7<�bs^PÆ 1999 ` 4N��#���bsÆu~V�*�\~my~t4Pim [85] �
(6) SDSS (Sloan Digital Sky Servey) � SDSS ��P�mIt�m	��!Æ}QV$*_*h,PbtbsP�%!	P���)��SDSS �*�/-�� 1/4ÆÆt[-�BP 300 deg2 Æ 5 )K7<7�b~�[Æ2�x?G π �I� (10 000 deg2) Æ"\j 108 t~mtV�h�mIPh	P�tPb#%ÆDPh 106 MmIt 105 M�m	�bs�V 5 ME� u g r i z �PbU� (r < 22.5 mag) * 0.02 mag, DR6 Ph 9 583 deg2� 2.87×108 M	�Pbh� SDSS ""; 20.5 mag I�3��j"U�* 100 mas ÆOME�3�P��V"U�* 20∼30 mas �De8 5 MPbE��	P�AiÆ7sw*Q)3! (Color Induced Displacement) im�> POSS I P� g < 19.5 mag m�)t* 3

mas/aÆV 1 kpcmÆ�\p�DU* 15 km/sÆn> SDSS bsP��W\p�DUV2�7
SDSS-POSS )t Hipparcos #%� 100 pc /)℄� 12 000 tm�_� 10 kpc ℄ 2×107 t
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Q�n�?�Æ_Q�N` 257��{m�.��*?# 80 000 tm�W\p��s�U�HKÆ}SV-{I�gtS�Æw%*Qh�AYÆ!�Vf-�I 5 pc Æ�-k 18 kpc m*Q# 500 tm��M�Æ_*
 Monoceros ��ÆD$4 2dF W\p�#%vD�V Canis Major �mI�1W�*Q#B1�AY�4 M qdm�W\p�*Q# Sagittarius �mI�℄.I� [15,86] �ks%�Æ 2003 ` Wright ��Ph# 351 864 t Tyaho-2 m�bsqm? [87] ��j
Tycho-2� 2.5×106 tm�3��)t�BT t VT m�h> Michigan Catalogue�Catalogue

of Stellar Spectra Classified in Morgan-Keenan System�MK Classification Catalog Extension�
FK5 � PPM �6#V	v��>g LAMOST �:4;P�~m�bs�
3.3 �euhFW\p�SQ{	A�^P#%�yHL*np�Æ'��8~my~���~�.��!tww1W<�7��W\p�S 6 +	3�Ohy�Æw4;*Qimt�mtm���if�-{I��|�℄Jp���\S6� IAU Commission 30 (Stellar radial

velocity) S IAU �~mW\p���,F�Æ 1998 ` 6 NV1Xy Victoria in# IAU

Colloquium170“Precise Stellar Radial Velocities” Æ ��;#>~mW\p�8\�<��V[�� La Silla[z 1.54 m Danish telescopet/(���V Haute-Provence7z 1 m Swiss telescope+�7B��# CORAVEL (COR-reIation Radial VELocities)7b"ÆyEP�W\p���TU�* 200 m/s �u 1993 `
nL Observatoire de Haute-Provence

1.93 m &KZ+J4# filber-fed echelle spectrograph ELODIE ÆyS CORAVEL b�	V\7b"��Kq (�m�S echelle 7b"Æ7<77B* 20 000 t 42 000) Æ%�:��V
La Silla Observatories 1.2 m Euler Swiss &KZ+Æ_* CORALIE�u 1998`L(nLMt[u��g[�mtm��)� [86] Æ""; 9 mag Æ3bB3a; 30 min �
~ÆwP�W\p��U�* 15 m/s Æ'^P 16 mag BÆU�* 1 km/s [88] �%�℄�7z*[�S61��#K7<7 HARPS filber-fed echelle spectrograph (HARPS ��_* High

Accuracy Radial velocity Planetary Search project) ÆD��V�� La Silla ESO � 3.6 m &KZ+�P�W\p��U�u 5∼10 m/s �K� 1 m/s �u~V>*�g�mtmt�\mp~ [89] �s�Æ�8 FEROS (Fiber-fed Extended Range Optical Spectrograph) 3V La Silla 1.5 m

ESO &KZ+��4�S7z>�Sy~7�\v���P���5m JASMINE +�P�� (0.9∼1.35 µm) K7<7 (Rmax=100 000) �K,M��7b" WINERED (Warm

Infrared Echelle spectrograph to Realize Extreme Dispersion) Æ$; 2008 `
!`Æw��VO 4∼10 m �&KZ+ [90] �
3.3.1 �����Æ���

(1) Geneva-Copenhagen Survey �4�� La Silla ESO � Danish 1.54 m &KZt,g
Haute-Provence7z Swiss 1 m &KZ� CORAVELb�	V\7b" (U� 0.25 km/s)Mt#|�BP 40 pc ℄��^PÆyP�#|�BP 13 464 t F t G qm�W\p��1#%�P�� 675 tPf� F t G q�m�Æ 2004 ` Nordström 4$*?� uvbyβ Pb���[WU��[)tt$w�W\p�#%�� 14 139 t F t G �m�`+�Gb8�tR���v [91] � 2005 ` Famaey *?# CORVEL V/(�" 6 691 t K t M dm�^P



� 258 �������Æ�8���N�`������� 27 h�Ai [92] �ks%�Æ Geneva-Copenhagen Survey �8�g|�BP 3 000 "7bim�)�Æ'u7bim��g�mtmS�^P�\*_�h-B [93] �� 2007` 10 N��$4P� 250 t�mtmÆ'��VH!℄1ÆyE���ua;l$m�y; 15 2UmÆRtVuHs�ylk7�f�+�
(2) CORAVEL data base �yS7 CORAVEL 7b"P 20 a(1978—1998) tKU��

ELODIE7b"^P��� 1995` Duflot ��*?pkW\p�?�WEB ?ÆyS7 1963` Wilson � 1978 ` Evans �^P#%ÆD1# 1989 ` Batten ��7bimI�^P#%1`� [94] �� 2000 ` Barbier-Brossat M, Figon P V WEB ?�1##� 1990 ` 12 N�^PÆ/X8 20 574 tm�pkW\p� [95] �W\p�m?� 2005 ` 6 N 30 � (2005.5 %4) $8 73 449 tm�pkW\p� [96] �
(3) RAVE(Radial Velocity Experiment) � RAVE S61�hV 2006—2010`34 Anglo-

Australian 7z (5_ AAO) � UK 1.2 m � Schmidt &KZt/(��V1&KZ (!/S7z� LAMOST��4� Kisot Tautenburg?G�&KZ) Mt�ÆP�W\p��)��nM~mR�~�hz:5QV�h�ww�)�y 3 Mh�#� 2003—2005 `u34 AAO 1.2 m &KZ (WX 30 deg2) � 6dF I�ÆVw0�f^P� 180 d �^P# 105 tmÆU�w%x� 2 km/s �̂ PV>yJ7S��[m?��`FmÆ�8�d}) Tycho−2m?Æm�)|h/)* 0.4< B − V <0.8 �!indmB8&=WUÆ[u^P#%w%��yE�Pbf�Æ 6dF bs��U# [Fe/H] �Z){� 2006—2010`V 40 deg2 WX�4h9� Echidna %bN1s"� 2 250 �bN�BMt^PÆ?Z4 2k×4k CCD �4P}ÆnM7)6ÆSbN��3Lx� 5 min ��V Ca &ÆUÆ℄BÆV R = 10 000 mP�W\p��U�* 1 km/s Æ8� [Fe/H] �U�* 0.1 dex Æ"w��(�m (V <15 mag) w%Z)>U� [α/Fe] 8�5� RAVE �:Ph 26×106 t,g�{m� 9×106 t�gm�
2×106 ts�m� 1×106 tSmÆ%!f|� 60 kpc /)℄ 12×106 tdm�W\p���
2007 ` 6 N 26 �4 AAO 1.2 m Schmidt &KZ+ 6dF %	7b"$�� 196 131 tm�
220 070 �bs [20,95] �
3.3.2 �������O7zM4H����P�W\p�Æ! CORVEL photoelectric cross-correction spec-

trometer�CfA (Harvard-Smithsonian Center for Astrophysics) Digital Speedometer�Dominion

Astrophysical Observatory (Victoria) spectrometer�ELODIE�*#5>H�"}P��W\p�tj"p��*ÆÆx�"�1>!m (P�ÆVkQ7I�b�H;Æ*�ObsqÆW\p�tW"�) Mt[u�^PÆ%:�ka<�t[�u�im%!;mÆ!��M CORAVEL 7b" ([u�Æb�*4) ^" 111 t>!mMt#P 20 a(1978—1998)�^P� ELODIE 7b" (CCD *4) �KU�^PPh#�1 38t V = 4.27 ∼7.64 mag >!m6*�dÆU�* 10∼15 m/s [97] �
1958` IAU Commission 305|VI# IAU W\p�>!m�w��">!m*� 25t

V <4.3 mag Æbsq F0 %!"q�mtdm��>!m*� 35 t V = 4.3 ∼8.0 mag Æbsq F0 %!"q�mtdm� Head-Fehrenbach >!m7 21 t V = 7 ∼9 mag Æbsq F �
K q��mtdm1`Æ/X 81 tW\p�>!m� 1991 `� 21 F IAU y�Ph�W\
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Q�n�?�Æ_Q�N` 259�p�>!mS7+e?��k#;mtim�� 72 tmt 25 t G �m1`��n1>!m�j"*Æq; 100 m/s [98] ��v�wÆ">K�	Æu	�Pbtbs^Pkw%��m��)|h%!Do8��W\p�%�Æ�w%��Pbf�t7bf�Æ}S�x�4&=WU�bu�2007 `
Ducourant P� 15 tKpS!�m�}m (V = 15.46 ∼ 19.92 mag, πphot = 24 ∼ 146 pc, π =

19 ∼ 90 pc)��Pbf�y;	P�f��π = 1.08πphot+3.21 mas [44] �.�Æ�$'	Æ
90% m�7bf�t7&=WU���f�y38� |∆lg d| < 0.2(∆ lg d = lg dtri − lg dsp) Æv%V�.&=WU#%BÆ7bf�w%4;~m�)~t~mR�~��\�}S�8MBmÆ�BS"qm� |∆lg d| > 1 Ændm�7bf�1�B'Jr6 [99] �
4 ��zoA*#"T�	 (!� RR q;m�|�BP�Pf	�) Mt�\Æ"n�	�Æ�*?�m?ÆHU|�*?	P�Oh�	AOhÆ'S*?*���Oh��xm?�
4.1 �WXw<PfmS�E5h|�I��[}�\"_Æw�8>Eaw�"mÆ! α Centauri(1.33

pc)�Sirius(2.62 pc) �61 Cygni(3.49 pc)�Procyon(3.49 pc)�Kapteyn’sm (3.90 pc)�Æ�8z%a�������m1`�m0Æ�BS M q�mÆw"�S|�"�� 10−4 ∼ 10−2 �wh�b|�IBPv8~m� 70% Æ��$�b#-{In�~m� 1/2 ��gl�-7z Gliese V 1957 `*?# CNS1 (Catalog of Nearby Star No.1 Æ?�~m�P,4 Gl h?N) Æ*� 20 pc ℄ 1 094 M	� 1969 `*?# CNS2, 1979 `*?# CNS2sup � 1991` Gliese & Jahreiss :*?#Vf�|� 25 pc /)℄�Pfm? CNS3 �y*� 3 264 M	I�� 3 803 M	�	P��Pbt7b#%Æw�8 1 600 tj"m� MK ≥ 6 mag� M q�mÆndL4P�#Pf M q�m� 70% � 1997 ` Jahreiss β Ph# CNS � 3tw�4 [100,101] � 1994 ` NASA � Nearby Star(Nstar)Program *_* RECONS(Research

Consortium on Nearby Stars)ProgramÆ�\�F�) Georgia State University�University of

Virginia � Universidad de Chile ��w��V�*4b~ (VRI) ���Pb (JHK) t&=WUÆEMf�|� 10 pc /)%℄v8m�!t#% (*�	P��Pb�7b�) �DPhv8m��s�u 1994 `{$V AJ +I��*?# 19 k The Solar Neighborhood series �AiÆ� 2008` 1 N$Ph 354 tPf	 (249 M	I�� 105 t'm) Æw�8 6 te8tmÆ! GJ 176 8 1 ttm� GJ 581 8 3 ttm�%bsq7�Æw� 239 M	e8
Ms bs�wte8 Ks t Gs bs�7B* 44 t 21 M	�[4 SuperCOMOS RECONSg��PfmM4 SCR RP�yS��-y~> Georgia y~�x6YVÆ4P[ (H*�-�I) )ty; 0.4

′′

/a, R ≤16.5 mag �~m [10,102] �
4.2 SKYMAP w<

1978` NASA GSFC *P�5n%~'8�#sm?Æ	P�4 SAO m?ÆPbtbs4 20 P, 70 `{*?�O#%Æ 1978 t 1995`EM#�dMB�wD�7; 20 P,
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80 `{ CCD �14Æ 1996 `*?#�Mh��m?Æw��*�# RXTE(Rossi X-ray

Timing Explorer) 5m^P� 4 572 tP��	�m�t�)�_* SKYMAP m?��)%� SKYMAP 4.0 a Æ" SKY2000 � 1 %4�nS��M!t�w�4Æw%4;7�\Æ*�#"; 9 mag � 299 099tm�3�Æ 95%m�3�U�q; 0.10
′′ �y�6ÆS*�	�O�4lGÆk3�tPby�Æe8m?3�<Tv��&=WU��kav|3I��-�7>�bsq�im�bmt;m�lG�W\p�t UBVRI Pb#%� 1998`M4��[#%Ph# SKY2000 � 2 %4Æ 2000 ` 6 N:Ph*� 299 160 tm��&%4Æw�*�# Submillimeter Wave Astronomy Satellite(SWAS) � CCD star-tracker ^P#%Æ5�)%4℄1# 61 M	I�Æ 2002 ` 4 NPh# SKY2000 � 4 %4 [8,9] �>sVmÆ#%5>y���8�2y~h%�"mm?� 1964 `�2y~7z Hoffleit [tPh 9000 t"m�3��)t�W\p��bsq��)�m�tWUh�%�Æ:Ph# 5 tw�4Æ}S�Tm�~8 V =7.10 mag �ndm?��ÆS��Æ*�#	P��Pbtbs#%Æw4;-{Iyb���\ [103] �

4.3 �gww<4Pimw%47b�Pb�b~^P�0,�s�7b0,4�*QimS5>5:�Æ}S\%��f��=hÆ'f�([�t'm���>�=8\Æv%im�b~	P�^P"~m���P��imA�s��\�im���\�8Æ�&(�im	P�^PS6��V USNO Mt [14] �
USNO � 66 cm k2&KZ��4;im�^PÆYuM4VW^PÆ 1990`%���#s#H5"t CCD Æ 2006` 5 N��#h�s#hV�ÆM4#1�q CCD �y_^P�mm�Ux 3.5 magÆ=f�/)* 0.36

′′

∼ 61.92
′′

(pk* 10.31
′′

) � 11 mag49�im�P�=f� ρ �U�* 18 masÆP�3�=�U�* 0.57◦/ρ�smÆ ρ �|3* (′′) �1997` 5 Nt 9 N USNO �s#H5"�3V McDonald 7z 2.1 m &KZ+Æ" 846 t��[m?�h�t8Æ#�imMt#Æh^P�USNO �s#hV"�^�3V KPNO>
CTIO 4m t Flagstaff Station 1.5 m �&KZ+Mt^P� 1997 `�� 2007 `V AJ +*?#�I&X 13 t^PAi [104] ���Æim^P�Vb~H5"+MtÆ!�*EM7bimMizar A (ς UMa) �f�'Mt�^P��w% s#H5"^Pim�#%>bH5^P#%�{mÆ%��Rq�AiÆ!" κ UMa � σ Her t ι Gem im�#%^Mtjn��m�VbH5"+�*Qjh�imÆ! ς Ori ��ks%�Æ�8��'Y Kitt Peaky[ 3.5 m WIYN(Wisconsin-

Indiana-Yale-NOAO) &KZ� RYTSI(RIN-Yale Tip-tilt Speckle Imager) "��[m?�8Æ#�imMt#^P�&y� di Brera7z4 INAF 1m Nl&KZ PISCOs#hV" (^��V,g Toulouse Midi-Pyénées 7z 2m � Bernard Lyot &KZ+Æ 1998 `��}^P) Mtim (=f�a� 0.14
′′

) ^P�k+e4s#H5"tww|y[�K7<7�	P�&%�Æ�4[�Uw7b / ��H5&^PimÆ! Keck H5"� VLTI(Very Long Telescope Interferometer) �
SUSI(Sydney University Stellar Interferometer)� PTI(Palomar Tested Interferometer) �Mark

III � NPOI(Navy Prototype Optical Interferometer) t CHARA Array � [105] �
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(1) imP�m?�y*�K&$m?� (a) �>$imm?�Dgll7z��>$imm? (Washington Double Star Catalog, WDS) SV���\;imI����	P��~hz�XZ4# 10 #%MI��P 80 #1h�Cm?*��mP�3��)t�m��bsqÆ%!H�^P�D�3�=t=f�� (b)imH5P�m?�V�� 4 4imH5P�m?Z4# 7 #<M (*� 67 943 MI�) H5P����imI��O^Ph�Cm?*��mP�3��m�Æ%!H�^P�D�3�=t=f�!wJ7h�DU� (c) � 2 4Pbm�Um?�Cm?Ph#imI�`Fmy3�m�UÆyw%�j~m�V��b\I*imU��3�\�U8\��Oh��J=x4��V�ÆCm?Z4# 62 620 MI��y; 20#1�^Ph� (d) zUf�Qhm?�yPh#�d?NPnq�R��I��V"zUR�C�ndI�w_S[�uimI��b~imI��V�ÆCm?Z4# 1 �%M8\I��h�
(2) imf�m?�*�K&$� (a) � 6 %4VWimf�m?�yZ4# 1 750 MI�� 1 850 Mf�lG�Cm?e	*��imI��P_�m��f�Oh�f��#�lGÆ�B�Ph#OimI�� 2005—2009`m�?�n�f��#|�SQ^P73�v_�^P�th�^Ph"f��?G7�|>Pf�h���6'�#� (b)�℄7bimf�m?�V�*n# 2 472 MI�t 2 898 M7bimf��lG�Cm?Ph#OM7bim�3��7bf�!DU�m�lGÆ�B�Ph#P 600 MimI��W\p�^PhÆn*J��xwy#%��I�!tf��S6�U#0: [106] �
(3)im��m?�1995 `ÆBelikov" 1968—1988`3�imI����~��Mt#I��n ÆPh#~m��m? [29] �y*n# 360 M~m���Æ�B>N#nd��h��I%!���0,� 1999 `Æ Svechnikov V “Catalog of DMS-type eclipsing binaries”�Ph# 113MHV?CimI��(m���2003 ` PribullaV “Catalogue of field contact

binary stars” �Ph# 361 MV?imI����� 2005 `Æ Dryomova V “Approximate

elements of eclipsing binaries” �Ph# 33 M(� RS qCimI��(m���+ID/#$MV�\;im�>Z4�m?�s�ÆV CDS t2h�7S��8�d8\im�m?Æ!�Components of Double and Multiple stars�The CHARA Catalog of Orbital

Elements of Spectroscopic Binary Stars � A catalogue of physical multiple stars � [107] �
4.4 HDF

HDF [11∼12](Hubble Deep Field) *��MÆ� 1995 ` 12 N 18∼30��| 10 � 150tf�u3Æ HST 4 WFPC-2(Wide Field Planetary Camera-2) t NICMOS 7BVb~E� (300 � 450 � 606 � 814 nm) t��E� (1.1 µm � 1.6 µm) ^P#�kV/� 12h

36m 49.4s, +62◦12
′

58
′′

(J2000)5(′)
2 �Æ (HDF-N) �1998` 10N^P#�kV[ 22h 32m

56.2s, −60◦33
′

03
′′ �Æ (NDF-S) Æ[^Pk#4+e�"}�Æ�4 STIS > NICMOS^PV)� QSO J2233-606�R` HDF-N t NDF-S �I�}aÆ}Sb~^P_^P�V�2� (V = 30 mag) �mI�4 Keck &KZMt# HDF �7b�Æ_^P�2�K�mIÆ�BSy�! (z ≈5.5) �mIt�� Lyman-break mIÆ%�\mI�t��~�

HDF-S �S UCAC(U.S.Naval Observatory CCD Astrograph Catalog) ^P�>!Æy��
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4.5 �HPwkiw<

1971 ` De Veny ��*?# 202 t�m	t��mIsm?Æ"4~m	m?�t"^P�℄1Æ� 2006` Veron M.-P.t Veron P.$Ph#� 12tw�4 [109] �*� 85 221t�m	� 1122 te�8 BL 	 (BL Lac) t 21 737 M��mI (*� 9628 M Seyfert I qmI)Æ&h#yE� J2000t B1950�V�/��!�V m��)|h B−V t U −B �6t
20 cm �1�G��j"m��QV IERS(International Earth Rotation and Reference Systems

Service)4{�2�I1`� ICRF>b~Or2��I��4s?�}ZI�b~"1	�m? (! NPM t SPM) j")t��rÆ��}Znd�m	1`!av�}2� Gaia :^P 400 000 t�m	Æ 2008` Andri uOMb~t2�m?Ph Gaia fL 128 257�m	�}	�m?�R`�IaWX�V"^P_x��p=Lt(=LÆ}SVer�6yr6v4Orm�ÆBvI�DUÆD��j^P{�OrI�b~"1	 V")t�WUer�j"�V1{ [110] �ks%�Æ�8;mm?�mPm�h/? (5_ NGC m?) twGk (5_ IC m?) �?emm?�Æ*#�\y�a>l:mP�AYt�Æ�8yE� UBVI Pb��*2U��m?�
5 �4�v� oA
5.1 �Ew<42�&^*Q#\hm ��2�mI��m	�?emt.��ZI��QV�h%E�^PL_T;PfIÆ2�I>b~t���"mISH��Æ�ZPfI (f� <100

Mpc) >.Æ'2�7&KZ_^PV��7J"� AGN �.�ÆyJ72�mIt�m	e8����! < z >≈0.8��v�wÆ1995 `Ph� ICRFS7 IERSQ�� VLBI^PDQ�� ICRF-1 I�hVL 608tÆwU�* 250 µas��(I* 212tÆ7wY`�7>��|\U�M* 30 µas �t"^P�℄1hQ# ICRF-Ext.1 t ICRF-Ext.2 Æ}S�(It�\B8E;� IERS/IVS S61:V 2009 `\ IAU � 27 F IAU y��h ICRF-2 Æ:QI�;�vtAY|hÆhr6�(I�w�k#*� IVS ^Ph%�Æ�:*� 1994`nL4 VLBA Mt�b!I� (VLBA Calibrator Survey, VCS) ^P)�Ph� VCS m?�ndI~^P 1 MB�Æv%h��5 IVS �#%UÆ�B8;�lG [111] �KIS�dVZJ4�2�m? [112,113] �
(1) NVSS(NRAO/VLA Sky Survey Catalog) � 1993 ` 9 N —1996 ` 10 N NVSS 4

VLA(Very Large Array) � D t DnC AY" δ ≥ −40◦, Ω = 10.3 �I�Mt 1.4 GHz ��
NVSS 4P�I%hS"I (! UGC I) Æ7s��� (a) �1 2326 M 4◦ × 4◦ �
�0	
(cube) �Æ*� Stokes I � Q t U �[� (b) "; 2.5 mJy beam-1 �m?Æw�*� 2×106MIÆ"M 50 deg−2 �" 4×105 �I (15 mJy) �3�U� ≤ 1

′′ �"�; 5 mJy �M 106 M>�I�3�U� <2.5
′′ �"2� 2.3 mJy �I3�U� ≈ 7

′′ �wu~V>*"!ttws�IÆ�BS"PfIMt%E���\�
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(2) FIRST(Faint Images of the Radio Sky at Twenty-cm) �4 VLA � B AY"/t[-� 10 000 deg2 �ÆMt�� 1997 `4 1993` 3 Nt 1994 `�^P*?#*�V 1 550

deg2 Æ�� 138 665 M2�I�?�I�IG�M* 75 deg−2 Æ3�U�q; 1
′′ Æ";"I (1�G�y; 5 mJy) Æw3�U�q; 0.5

′′ �m? 03Apr11 %4 (*� 1993—2002`�^P) ?G# 9030 deg2 Æ*� 811 000 MI�2�Cm?:M*� 106 MIÆI�IG�*
90 deg−2 Æ,M�M 1 mJy Æ=7<7 5

′′ Æw� 35% w7ChAY� FIRST m?� 15% �IV POSS I 
m+8b~"1	 (E ≈20.0), 50% V SDSS(mv ≈24 mag) �w%4P��u~V>*�\��m	t��mIs�mI��yb�AYt�A� (nSQ{	AÆ�℄ y�Æ%�4 COBE �P) �mI7~ (�^P:n|~m2�7�h,D) �ks%��8�WENSS (Westerbork Northern Sky Survey)S" δ < +30◦ � 3.14�I��ÆV 327 MHz��� (4P�T* 15 mJy)tUvlq��SUMSS(Sydney University/

Molonglo Sky Survey) S4 Molonglo Observatory Synthesis Telescope " δ < −30◦ �ÆV
408 MHz ��� VLSS(VLA Low-frequency Sky Survey) �?em�Æ%!4 Parkes 64 m&KZ� PMN(Parkes-MIT-NRAO)Survey��
5.2 �QnO X >Gw<

(1) IRAS ��m?� 1983 ` 1 N 26 � IRAS( Infrared Astronomical Satellite ) *2=x�ÆX6# 300 d ��^PÆ^PV 12 � 25� 60 t 100 µm E�Mt�7nt5m�^P8��J��m?� (a) CPIRSS m? (Catalogue of Positions of Infrared Stellar Sources)�
1987 `*? IRAS ÆIm? (Point Source Catalogue, PSC) *� 250 000 tÆIÆw3�U�* 10

′′ ��jO�~mm?�v�Æ$�� 33 678tm���I?ÆU�* 0.2
′′ [114] �%4�>$.x/m? (WCC) 6*hzMt�^PÆ[w�U*n 120 515 tm���m?�6*Y�Æ"; 60 µm E�Æ$��#"; 5 mag � 15 000 t~mI� (b) IRAS FSS(IRAS

Faint Source Survey m?) �*n#K-/� 173 000 M	�8\h�8�	�;21�5 PSC �ÆI�a 2.5 2 [115] �
(2) 2MASS t DENIS(Two Micron All Sky Survey t Deep Near-Infrared Survey of the

Southern Sky) �yE�e	
~$V�	P�~0, —— �F�Q�t0� [23] �`�6#WJJeÆVsHU�e�s� 2MASS �B8)thÆ}Sy��w%6* ICRF V��E��DQ�
(3) WGACAT m?� White ��4# 4 a B3m ROSAT 5m" 5 000 Æ|\ π deg2Æ� PSPC(Position Sensitive Proportional Counter) #%ÆPh#V 0.1∼2.4 keV X 2UE� 68 905 MI�m?Æ3�U�* 13

′′ [116] �
6 �B�g�A��[5m�*2`TÆnp#p=L	P��hB{�K�{	P�5m Gaia :J	P�M#(=L�B{�}S7;&KZ�y[>5m�\R�T�Æw^P�Tm�~_x� 20 mag49ÆGaia :V 2011`
� 2012`f*2Æ7^PAi8��m?C):w_V 2021 `*?�.�0IÆR`�Iy&KZtw�)� (! LSST, Pan-STARSS,
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DAS) �^PU�-?,x�(=LÆ}S:_^P��� 25 mag �	�nd^PAiVyb��-{I�mI��\+�e8Æy&(�Vh	P�~*_� 10 `�Æ"	t_�^Pt�\$?G#%ME�Æ'�$HU_T;|�J4	P�Oh (3��)t�WU) �	AOh (86��b��Do8��) Æ'S:yEV	AxMt.x�\��BSV CCD 6*?Z��14�Æ3�tPb�^P$HU7n6*�M���^P)�Mt�nVaÆ���R*P�Æ!
HDF(5 (

′

)2, V =30 mag) t SA57(Æ 15
′

×15
′ Æm��� B ≈22.5 mag)��j")t�Pbt7b^P�S�BMt�Æ"JydS��)��u~V>S"Æ;	A��\Æ}�\;>	P�VAxÆW<�xm?Æ! SDSS � ROCONS ��RD+Æ�E$V!�	lÆ~8:	P�Oht	AOhAx{�L_ou#C-{I�AY>��7;-{I�^�t~	�jÆ�Ib~}\^P�-{I�s�Æ�?,�\-{I�kÆ���~�VOr7S [51]�� 2(VW �3�) ��w%NP�qh�s���y~"�I��7^P�3X5"w7b�3XyÆ}S�jy~�P��oMt^PBn`b3X4ZaÆv%�I�P��^P�_*����64�*#x�RK�U�ÆV8�m?B�Zx�.x�4Q8�^P#%Æ! ARIHIP ^S 100 M�Im?> HIP �.x�)tm? (! Tycho-2 � PM2000 �) RxM4 1900 `��*?� AC ��m?6*���DÆ:Q{^P6*�)�DÆD�4ww�3�D�^PÆL_J)tU�x� 1.5 mas/a �7;WUP��^P�u[ÆV�	��^P�Æ2�.�S&=WU�R`w%4Pbt7bf�Æ}�Sx�&=WUh"wMtbu�� LSPM y)tm?�*?"	"��-�mt!�m��\e8Æ�&(Æ}S�.&=WU#%�V"2�ty)t��m LSR 1826+3014(V =19.36 mag Æ)t 2.38

′′

/a) �f�R��\�~_M4Pbf�ÆZ)w�|�f�* (13.9±3.5) pc �,gE(%�WU)�P�# 15 tPf-�m�WUÆDPh#Pbf�>&=WU�\I�s�2��>U&$ &=WUP�u 100 pc �_� 5 kpc Æ}Sy�i;?\I�h�Æ,s4b~^P0,P��m�WUS�8&(��x3&KZ�\R�$* 3∼5 a Æ,s[u�im��I^P>x3^PVAx:S2.�^P0M� LAMOST !h8T~7<7�7b"Æ:_Ph�� 20 mag 	�W\p�Æ�w%n_7bimt��tm��\��v &G*7zA�b�\F�U#8\imm?�#%Æ6mVs?N�k�Jf�?Ypr�
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Current Progress on Astrometric Catalogs and Sky Surveys

JIN Wenjing

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: The history and significance of the sky survey and compiling catalogs are briefly

described. The current progress on compiling astrometric catalogues and sky survey such as

URAT, Pan-STARSS, LSST in stellar position; LSPM, PM2000, BDKP in proper motions; USNO

program, CTOPI, program of the L and T stars in parallax are introduced. Meantime, the

astrophysical catalogues including GCPD, UBV, GSP in photometry; MSS, BDSS, SDSS in

spectrometry; GCRV�CORALIE�RAVE in radial velocity are briefly introduced too. Especially

the catalogues of Durchmusterung, Lowell and Henry Draper published at the beginning of 20th

century are indicated. The star numbers of these catalogues are still used now. Recently the

combined catalogues such as SKYMAP, RECONS, HDF and catalogue for binary, to which one

should pay more attention, are described. In addition, the catalogues in other wavebands such as

NVSS, FIRST in radio, IRAS PSC and FSS in infrared and WGCAT in X band are described.

Finally, some suggestions on the sky survey and compiling catalogues in the future are pointed

out as follows.

The success of the Hipparcos mission initiated the space astrometry at the millisecond level.

The follow-up next-generation astrometric satellite, Gaia will open an era of micro-arcsecond

astrometry. Due to the limit of the telescope aperture and satellite’s lifetime Gaia catalogue

including 1 billion celestial objects down to 20 mag will be published in 2021. Although the

accuracy at the tens of micro-arcsecond will not attain from ground-based observations, these

reach down to a depth of V =25 mag. The observational results are significant to study large-

scale properties of our Galaxy and other galaxies with statistical analysis.

During development of new astrometry for 10 years the celestial objects and phenomena are

being observed at multi-wavelengths. Therefore a combination of astrometric parameters and

astrophysical parameters are highly desirable to studies of the Galaxy. Especially the positional

and photometric measurements can not be carried out separately after CCD as a detector is

used. For example, the determinations of the absolute proper motion, photometric and spectral

measurements for HDF and SA57 were performed on a relatively small part of the sky. Even

though the original scientific propose of the large projects, such as SDSS, RICONS etc. is to study

on astrophysics, the combined catalogue including astrometric and astrophysical parameters will
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be produced, It is an only way to fully understand the Galactic structure and evolution by using

both parameters.

Because of the obscurity induced by interstellar dust and gas the bulge in the central region of

the Galaxy is difficult to be accessible at optical wavelength on ground, i.e. the extinction is more

serious in optical band than that in others as shown in Figure 2 (VW projection) of reference

[15]. Although the Earth’s atmosphere is more opaque in infrared than that in visual optical the

Earth’s atmosphere is relatively transparent at the ‘windows’ of near-infrared wavelengths for the

J, H, and K bands. Therefore the near infrared observations on ground are as important as the

space-based observations.

In order to attain the high accuracy in proper motions the catalogues are compiled by using

current total observational data. For example, ARIHIP was compiled by using 100 catalogues on

ground and Hipparcos. Catalogues in proper motion should be compiled by using AC or Carte

du Ciel as observational data at the first epoch and current observations as that at the second

epoch as well as the others at the intermediate epoch. The accuracy can attain 1.5 mas/a, such

as proper motions in Tycho-2 � PM2000 and so on.

There is a limit to the number of trigonometric parallax measurements, especially for the

distant and faint stars because two parallactic periods about 1.5 years are acquired, at minimum,

for a unique determination of the trigonometric parallax. Although the photometric and spectro-

scopic distances can be used it should be calibrated by trigonometric parallax. The publication

of LSPM catalog is actually very important for brown and white dwarf stars but no trigonometric

parallax have been provided. The photometric distance of 13.9±3.5 pc is only used to study the

orbit of LSR1826+3014, the faintest and high proper motion red dwarf star (V =19.36 mag, proper

motion 2.38
′′

/a). The parallaxes for 15 nearby brown dwarf stars were determined in Bordeaux

parallax program in which the relation between photometric distance and trigonometric parallax

is also given. Although the range of determination of distance has expanded from 100 pc to 5 kpc

by using radio differential technique the perspective of determining distance with this method is

on the base of the number of masters in the Galaxy. Therefore, determinations of trigonometric

parallaxes for faint stars by using optical observations are more significant.

In general, the lifetime of space telescope is about 3∼5 years. Therefore the reliability of

determining binary orbits, especially for those binaries with a long period, will increase by in-

corporating the ground- observational data into the space-based observational data. After the

spectrophotometer with high resolution is installed on LAMOST the radial velocities of celestial

bodies down to 20 mag will be given. The spectroscopic binary and extra-solar planets will be

also studied.
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