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��XN�?� SIM PlanetQuest I(�)/�uR6J/��U�U�bF�<j��Fg1%q�Cq"�Dq�2o�x:���;B�
�rwXI(�A{������(\���wX��pPR��XNU��S>l��F_��%��w{�C"2L�75!�8r1[/P���XNKa>{�DqU�?�rb?
e r V���XN��"1%q��XN�=u� Gaia �x:��� LAMOST��`xg�P129 ��� ��O�{�A
1 �C�� 0$pB��=S�;Q&W��WM�{N\	�00$p�B�=B�20dNya�W�	�&W�����E�KK�q�9���WMB�H'�� Gaia�DIVA (Deutsches

Interferometer für Vielkanalphotometrie und Astrometrie)�FAME (Fizeau Astronometric Map-

ping Explorer) ����/�
qv��M Gaia �/	��WM�>� SIM PlanetQuest

(:!e Space Interferometer Mission, SIM) H'	LPB�nw (3∼5 yr) ��o6�(��f��&W��WMN#����M��qvW	�q6�q!�2 M ����)���;���a �z��
����n��+vW:A�q��I5vWÆ'[+�l'���Cq<=/0�*EI	Æ!9vB1���5I.vWj.�TvWi1F�I.M�γ �X �3/�|���/��m�S#�A{5I.T�T�aE�;if:��WM���:U�.	9aE�S#�|���/�� �a�~�2005-04-14 � �l�~�2005-11-01mu�}��R86"�9s2(n| (10333050 � 10373021) � LAMOST hh2(n| (00BJK003) �
973 2(n| (G1999075406) ���"�dÆ^x}�+Er2(n| (KJCX2-SW-T1)



� 2 � rF����:���XNC�B1%q"�r��XN�w{ 101�T�T
q1n�Vv��	I.T�T-qaE��	�� �0$p�Bu/0PP 12.4

mag � 12 3����A{p!�Cp1nf!0$p�l*:U�:{�`!=BQ Tycho-

2�UCAC2 (US Naval Observatory CCD Astrograph Catalog in version 2)�GSC2.3 (Guide Star

Catalog in version 2.3) � USNO B1.0 (USNO-B Catalog in version 1.0) :A SPM3.3 (Southern

Proper Motion Catalogue in version 3.3) � NPM2.0 (Northern Proper Motion Catalogue in

version 2.0)��B�%\-�aI CCD v�	Q���� SDSS (Sloan Digital Sky Survey)�
QUEST (Quasar Equatorial Survey Team)�& RR �?����WOCS (WIYN Open Cluster

Study) H'�	s{:/�z��Æ'[�vW-f��WM�vW���ZY	dq1�����9vB��WMTw (���6��h\) TH��WMTw (hp�+�|+�\~M+�) ik��j.�q!�& RR �?��qF�+�B�[#.���#-+-�[�.n�H����R=Y�0��- (���f-�����-�f	�-�):AB�[!mR��XW�CqiF���)MQ��vz	>��!0$p�q��WM��"f� (1) vW7�9NufP5Q,�t(�����i6��-M 1 m :K�(���E6��ikQ^)SI CCD � (2) vWCbSI�6Gt�5I.�i1vW�%\v����%��W|�M\-v�|�vW� (3) $����1SNuSI��WMTw�8%SIH��WMTw�1��v�K�k����	
2 � ;�!�YOD�

20 dNy�" ESA �i� JPL JE�qQ�9���WMB� Gaia H'�/	��WM�>� SIM PlanetQuest H'	
(1) Gaia

Gaia [1] B�BkP 2011��=S�l�\W 5 yr��W%��WM 5^Tw�~+�#�� 10 µas�te:8gu��WM (qBp�UH��hT��WM6�)f.^ FizeauXT7��:1e: Global Astrometric Interferometer for Astrophysics �Ye: GAIA �
bUH\9NSIXTCb�d: Gaia B) 	
Gaia /0 3 ^6���� 2 ^f��WM6��:>%\vWK^N%��-�.^:J|6��I:W%���hp�+	K^��WM6�SI 1.4 m × 0.5 m aC��%��e� 46.7 m �K^h_Cp�Og: 99.4◦ (0$p: 58.5◦) 	e�q��t:

0.83 m × 0.60 m(1.02 × 0.74 �C+) �qe�qK�GQ 17 
�h
a 10 ^ 4500 × 1966 o~� CCD �ho~�t: 10 µm× 30 µm(44.17′′ × 132.5′′) 	�i� CCD J 3 ^-��&W27���WM- (��WM�h_: 0.44 �C+) �,�|+H (λ = 350 ∼ 1000 nm) 	vWSI�6GtCb�Gt�_: 120′′/s 	J|6�SI 0.5 m × 0.5 m �%�	 Gaia B����q=�['� L2 u�76+#�+� �: 6 h �6+#TB��Æ'Jh�W�Og: 50◦ (0$p: 43◦) �H:e 70 d � �Ev'	��05���>f���~+��AT0$pH'�9hTPB 1 	B 1 Bv� Gaia vW���w{ef0$p� 104 4���~+-�[ 100 4�vW���P+e:!�� 1
1000 	



� 102 ���������F���w�{������� 24 ��P 1 Gaia ��KpkYMt [1]3's Gaia?g�� /mag 12 2016�� /mag 7∼9 20�y 118000 25 × 106(V < 15 mag)

250 × 106(V < 18 mag)

1000 × 106(V < 20 mag)o, / �E, −1 3 25000?g�< /pc 1 k 1 M9�� 0 f 5 × 105�℄ 0 106
∼107A��, /µas f 1000 4(V = 10 mag)

10 (V =15 mag)

200 (V = 20 mag)"�`y 8��, < 0.5 km/s 1939 44 × 1068��, < 1 km/s 7185 85 × 1068��, < 5 km/s 53538 300 × 106"�`y i℄�, < 0.1% 0 1 × 106i℄�, < 1% 168 20 × 106i℄�, < 10% 20870 200 × 106ir�, / km·s−1 0 1∼10 (V < 17∼18 mag)K0 B � V 5 K0 (V < 20 mag)yZK* [� 2"
(2) SIM PlanetQuest

SIM PlanetQuest�4Nf���*I��WMB��f�TA8gu�+T�T�aE	q�?5 10 ���WM�=zÆ.E�9oOQ SIM �km [2] �q{Np.t�uY*oO._ SIM ���WM�>	
SIM bq 3000�1��kJO�PP 13 mag���5d�B����~+: 4 µas�9 ICRF (International Celestial Reference Frame) 7/a�~+�[Q 2 ^MD	�w�h�vWE}�B�l� 5 yr �B!#��1+n	U�B�vW:U-/0Q 50∼100 �8�� (e 17 mag) �:>T ICRF I[��f SIM H'����WMQJ	q 15◦ �h_�1h^{A�vW\��� 9M 12 �5℄�	a^{A��h_i%�$��$-��NM 4�5℄��:>T SIM �5℄iI[�~8��{A����WMTw	 Fey�9 [3] pP�uQB�~2a 25 �BP (h�� mv ≤ 18.0 mag) �:A��WM�M[�aE: SIM T

ICRF �I[	 SIM �=S\W.p�k�9~^%� 2004 ��k� 2011 � [4] 	s{:/�Bz=8�q=S�/���WMB� JASMINE (Japan Astrometry Satellite

Mission for Infrared Exploration) H' [5] 	�WMPP 14 mag ��/a���h\�6��~+JE: 10 µas � 10 µas/yr �ZHq 2014 �=S	
NASA ���aH' (origins program)Ælk� 26 L_.�&WH'�a>� 2004� 7



� 2 � rF����:���XNC�B1%q"�r��XN�w{ 103�g 29=�/Q 9 La>v�Z�����/0 USNO (United States Naval Observatory)�
JPL (Jet Propulsion Laboratory) I��q� OBSS (Origins Billion Star Survey) H' [6] ��f.mTA��WM���R=�&WH'	OBSSB����q=�['� L2 u�76+#�+� �: 1 d �7Æ'�B��JhMe 20 d �v'	q 20 d �G� 70% ��&�q 5 yr �h��vWe 6600 }	 OBSS �vW7�f.Te�: 45 m �L 3 ^soF)�Af� 3 (�6��h_: 1◦ × 1◦ �qeqK�GQ 29 ^ 4096× 670 CCD 	 OBSS vW{h��A9: 7∼20 mag � 1 × 109 ������h\�6��|+A�?+�|�	q 14 mag \��WM�~+: 10 µas �hp�+�~+: 14 km/s 	OBSS � �{�f��B�[�km�'H�����|+��X�XW�����;��:AÆ'[�� (��4L���/���) 	
3 �#2&r�s!�YOJ)T&W��WMi9h��q��WM�4vW~+��5�-N#$h	��Jef�MMS�!�vWA_1S�(1N�℄v+��
Y4��Efq CCD WMGs��}BFI!�1P&WWM�eÆ%iMn�EI	:_JE�tdqa��qvW���H'	
3.1 �^Q℄RwqXsyh	U|z0$p�B~+�[�fu 12 3�����n+:h�C+ 3 ��A{N�e?�E�Q�	,�1B�[��+����th_�S#avW�9DT��B�W$Iw�����q6�|bvW�
3�G�?5��WMB�vW�oB�B�)	*[n+���WMT��B�A{0$p�Bp!�Cp1nf!0$p��WM��*fE�.	 �"N%��B#:J:�0$p�1n�B (Tycho-2 � UCAC2) �V&��WM�B (GSC2.3 � USNO B1.0) �7P�/�[��WM�B (SPM3.3 � NPM2.0) �Æ4-M	Q�-�w9���:_Y*oO�wfE	

(1) Tycho-2

Tycho-1 /0 1 × 106 ��q J1991.5 \���	1PP 10.5 mag �������6�~+JE: 25 mas � 25 mas/yr�81P1Q��6�~+: 40 mas/yr�L{#℄�6�V\Æ��6�w�9M<=	|z�qvWA\\���V\9 ACRS (Astrographic Catalogue

Reference Stars) � PPM (Position and Proper Motion)��B���~+Æ.^MD�fLP6�V\h�����~+��_d	
Tycho-2 [7] T=� Tycho-1�B�I�1SN%�qu=\�SIQ�|5�$Gs	`^5 Tycho-1 ��..!�)��QeÆ���WM�W|k��>f��! 0.4 mag (e�� 12.0 mag) ��wwS 2.5 4�#XW�z�W�L^5� 2′′ [t� 0.8′′ �6�LvWA\i\e 85 yr � AC (Astrographic Catalogue) �ÆT Tycho-2�vW,���	B!��PP 12.0 mag � 2539913 �� (��n+qB�qK:h�C+ 150 ��qB>:h�C+ 25�����6��~+JE: 7 mas (V < 9 mag �iFA\: J1991.25) � 2.5 mas/yr 	PP 9 mag ��W|~+: 0.013 mag 	



� 104 ���������F���w�{������� 24 ��
(2) UCAC2

UCAC2 [8] /0Q 1998� 1 g ∼2002� 9 g USNO 0.2 m z&���i7�1QvW�PWQ 86%��-�bqQ 7.5∼16 mag� 48330571�a (�QJ:���1P 8 mag6eP��w�fN05�) q J2000\����6����n+:h�C+ 1360�	1 V = 10∼14

mag �����~+: 15∼25 mas �9izP0$p�dq���V\�81 V = 16 mag ���~+: 70 mas�['V\: 5∼10 mas	1 V ≤ 12 mag���6�~+: 1∼3 mas/yr�8
R ≤16 mag���~+: 4∼7 mas/yr�['V\: 1 mas/yr	�T6����� (579∼642

nm) f�oa3���8NfI'�W|����:H`�`�~+e: 0.3 mag �u#IP�;	~3��/��fL 2MASS (Two-Micron All Sky Survey)[9] �3��	
(3) GSC2.3

GSC2.3 [10] fI 1950 �!� 50 yr �	R� 7847 �Yn��Æ=��	 2002 � 4 g
GSC2.2j�=B	U�B/0 FI.PP 18.5 mag� JI.PP 19.5 mag� 435457355^�����~+ 0.3′′ (iFA\ 1992.5) �q�Æ<b!P 16 mag ���~+: 0.35′′∼0.75′′ 	
2005�� GSC2.3 ,8=B���W�W|�J8�u=T GSC2.2 .)�f���"f�
1) /0 998402801^��� 2) ��� 20 mag �h^���NM 3 ���w��F�J � V �
3) L��K^A\���bq6�A�V\	 GSC2.3 ��	���6��Vv:AFI-M
t!v.P���	

(4) USNO B1.0

USNO B1.0 [11]�I�ÆTGSC IIi}��/01�05�� V PP 21 mag� 1042618261^������6��q 5 ^|�I. (O � E � J � F �N) ����J8 (��6�[) 	bqq J2000.0 \���~+: 0.2′′ � 5 �!H�W|~+: 0.3 mag 	
(5) SPM3.3

SPMB��"fI$S|yGsC?n�Q��['\	1997�1998�2001� SPM1.0�
SPM1.1 � SPM2.0 JE=B	I PMM (Plate Measuring Machine) M+k�=�� SPM3 x=BQ 4 ^,8� SPM3.0� SPM3.1 � SPM3.2 � SPM3.3	 2004 � 5 g SPM3.2 =B	�/0 −43◦ < δ < −22◦ A9� 156^�- (3700�C+) �4 ≤ V ≤ 17.5� 10764865^����16������i� B � V W|�6�~+�['\JE: 4 mas/yr � 0.4 mas/yr �W|~+e: 0.15 mag 	 SPM1 � SPM2 bqi1�[��16��8 SPM3 6����L0$p�Bbq� ICRS (International Celestial Reference System) �6�['	 2004 �
10 g SPM3.3 [12] =B	 SPM f NPM q~��1n	 NPM H'bq: 50517 ^�[:T�� 8∼18 mag � 0.38 × 106 ������6�����!H (−23◦ < δ < 90◦) ���~+
0.06′′∼0.08′′ (�}WM) �Æ��A\\: 27 yr \�6�~+: 0.59′′/cent. �I�[�%��16��W"V\: 0.2′′/cent.[13] 	{/�0$p1n�B-M CMC13 (Carlsberg Meridian Catalogue in version 13) [14]�
M2000 [15] �ACR (Astrometric Calibration Regions) [16] �	:Kuf|��+T�T�(.�Mu�B���TPB 2 �B���~+1FP��vWA\	5I.T�T/0 γ �X �3/�|���/��m�S#T�T	dq9aE|���/�S#T�T�Ha6)M�VvH'	S#T�TsQwS 109 � ICRF a/ (ICRF



� 2 � rF����:���XNC�B1%q"�r��XN�w{ 105�P 2 �b �PYMt [7,8,10∼16]�D ��yZB℄ ?g�� �y A��, 8��,
/mag /106 /mas /mas·yr−1

Tycho-2 1991.5 12.5 2.5 60 2.5

UCAC2 2000.5 16.0 48 15∼70 1∼7

SPM3.3 1979.7 17.5 10.7 40∼150 4

NPM1+NPM2 1963 18.0 0.38 60∼80 6

GSC2.3 1) 1992.5 20.0 998 200∼300 �&
USNO B1.0 1) 1992.5 21.0 1042 200 N
CMC13 2001.25 17.0 36.2 21∼75 N
M2000 1999.0 16.3 2.3 50 N
ACR 1996.0 18.3 1.2 26∼ 60 N)� 1) NL`B℄A��|v3GQ!<B℄�

Ext-1� Ext-2JE: 59�� 50�) �-�zQ1 ICRFa�[�vW�:[takm1��WM~+�Hl	[/�:Qe?V&���	*��-q Ka I. (32 GHz) 1 ICRF av�vW	 2002 � 1 g VLBA q[�I.� K I. (24 GHz) � Q I. (43 GHz) 1 ICRFav�vW�q Ka I.vW�l��af~�z NASA Mars’05 ��� 40 ^"a ("+�P 0.7 Jy) ��u��:!pvW ICRF �Da�Y6q 2010 �DO��� K � Ka � QI.�[~+� ICRF [17] 	 2MASS f�/S#T�Tq�/�℄d� 2000 �\���~+: 60∼100 mas �f�M6���M
t!Vv	LP� /90�+� γ � X �3/a��I&WB�v�vW� γ a���~+�\�uE^gJ	|�T�/S#T�T9$� 4�C?aEQu[	0$pTS#T�T�W��+Twq 1991.25\:W��p~+: ±0.6 mas��+�_�~+: ±0.25 mas/yr [18] 	FK5 (Fuenfter

Fundamental Katalog)T0$pT�Tq 1991.25\��p\A~+JE: εx = (−17.3± 2.3)

mas � εy = (−14.3 ± 2.3) mas � εz = (+16.8 ± 2.3) mas ��+�_\A~+JE: ωx =

(−0.30± 0.10) mas/yr� ωy = (+0.60± 0.10) mas/yr� ωz = (+0.70± 0.10) mas/yr [19] 	�00$p�6�V\�?+��wu[b-?+�dq-M�SIIhXT7W%S#�����H,��k�6�	N�!i����E� UCAC tA=BI UCAC E:T��B�S#a|�1F�����Hbq|�TS#T�TI[�B{k�	H�TS#T�T�W�I[%*I<|Wg� VLBI 1S����k�h�q IERS �1K=B [20] 	sQT�T�aE�I[:/�KtfE-	/0T�T�;i	�/S#T�TSI1+� VLBIvW;i	LP6�V\�� 2010�0$p���~+~ 1 masd� 25 mas��:0$p��6�Vv6����{W%f.mI	v��fE	2004 � 10g Zacharias [21]�q��.T{�6� URAT (USNO Robotic Astrometric Telescope)���(��e�JE: 0.85 m� 3.6 m�h_: 3◦ �XW�I 11 k×11 k CCD6 14 k×14 k CMOS (Complementary

Metal-Oxide-Semiconductor Transistor�h_: 2◦ × 2◦) 	q~2.+a�� 2 yr vW:!�bq.8PP 20 mag �1��B��1P 14∼20 mag a���~+: 5∼10 mas 	
3.2 ���fSoj

12 30$p��M 20% fz�� 2002 �=BQ�pz��B [22] 	B�Tq 7 35�



� 106 ���������F���w�{������� 24 ��z��
����/0M8J�z��	*�qv.PvW	z�fEf=B&�fi�
USNO �� USNO 66 cm �S6�%*IPz�vW	r� USNO I{hvW� 1990 �:!�,Q+"XT7�J�_: 0.25′′ ��vW��\ 3.5 mag � 10 mag DO�z�	
USNO �+"XT7-�Gq McDonald �E� 2.1 m6�K�10$p�B� 846�{��M8J�z�v�vW��	i� WIYN (University of Wisconsin, Indiana University, Yale

University, National Optical Astronomy Observatory) 3.5 m 6��+"XT7%)MvW0$pz���	Y�0{A�H' [23] 	 USNO |�XT7� HST -v�z�vW	
20 dN 90 ��z�vWH'��*kef&W4z��B{,8�q, [24] 	�^1SxIP0$p�B�z��
�['����IP�9^��WMB����H' SDSS oB�B��[�z��
���\E:Az��R=���� (�z��W�Mf.�z��%+�) 	�0|XT� HST 1z��vW�d9�vWW�: 65 µas (∆m = 0 mag) � 200

µas (∆m = 3∼4 mag) �z��_RH 30 ���Jn [25] �%Æ�y- 20-20-20 
�['�vW� [26] 	�/����Wf�E��8"$��.�� 2004�p9=d 140��/�� [27] 	�/���XWC?�5�MI��WMC?��� STEPS (Stellar Planet Survey)H' [28]�-MIhp�+C?���i� Allegheny�E�IMAPS (Multichannel Astrometric Photometer with

Spectrograph)XW�/���:A 2007� ESO� VLTI (Very Large Telescope Interferometer)�'� PRIMA (Phase-Referenced Imaging and Micro-arcsecond Astrometry) H' [29] 	
3.3 �����XfSojÆ'[���vWH'f�qa�vW� 4^:U�.�Æ'[�+�l'�����9sB���Æ�V�)	*�q��I5vWR�~n%�	dqM�5z�t����WH'	Pan-STARRS (Panoramic Survey Telescope and Rapid Response System)�DCT (Discovery

Channel Telescope) � LSST (Large Synoptic Survey Telescope) ��6�)�
Q1t���vW	� 2005� 2g�9=��t��M 108541��f~+eq 30 mas�a���FQjH`�h�wfE	�E�Qke�hCI�wvW�zÆ'[��a�%+���~8164B��t��:Adq8j�$��4L�����/���XW���eY�0	� 2005� 4 g9XW�z�t����/��JEM 3281� 998 � [30,31] �ZH 10 yr !XW� 10000 ��4L��t�����E*3�t���E3�z�t�� [32] 	
1973 �64B�%#�1+�vWH'�a℄Y�?��+	��H����Rt64B���L�EH' [33] 	 1979 � 1985 � 1991 � 1997 �1+)M�EvW	vW#�\�|?.h#:��B��W�i1���B�l'�H�x��$�vWB��S�#LPZvF8`�M�X�(.�Hbq1B��Qkmx��ev	[/�i� Palomar�E�� Oschin Yn�6�
q℄Yz�t�� CCD �a�vWH'	s{:/�-M USNO �h\H':AW%hp�+� RAVE (RAdial Velocity Experi-

ment) H'	 1995�i�,℄���E[=BQ GCTSP (General Catalogue of Trigonometric

Stellar Parallaxes)� 4 ,8�>lTq 8112 ���h\���~+ σπ 9�[� 0.004′′ ���-TqN/0q0$p�B�!P 13 mag � 2300 ���h\� [34] 	0$pB�9��
118000 ���h\��9�qvW�h\��wMwSQ 15 4�f σπ/π ÆP 10% ��



� 2 � rF����:���XNC�B1%q"�r��XN�w{ 107�uM 20870 �	: 200 5�B�[sQ?�:D��k���h\: 1.01 mas �V\: 1.47

mas ��� 29% i1h\:R�	[/� 186 ��& RR �?��h\�QJfR�6 σπ/π�P 100% ����M.��� σπ/π tP 20% 	1PP�8��q�M�h\W%�&W��WM901���qvW�f�qvWq!�h\�W%�=/EI	 1964� 3 gi� USNO I 1.55 m ��WM�S6��aQ�ih\vWH'� 20 dN 80 ��� CCD�aIPW% 16 mag< V < 20 mag �!�h\�~+� ±5 mas �BÆk�: ±3 mas [35] 	!�h\W%�B�kefq�*K�℄QP+t�[�+2�������q	����� F∼G �#:E:�[+-�+��;u/��-#IP�
?�����	!�h\�W%fEZJ�*�dq1+M 7 ^fEAJEI Flagstaff 1.55 m � Silding Spring 1 m �
CTIO (Cerro Tololo Inter-American Observatory) 1.5 m �Torino 1.05 m �La Silla Danish 1.54

m � ESO 2.2 m � Palomar 1.5 m 6�M� CCD �!�h\H' [34] 	 HST ���WMA;:�I HST � FGS (Fine Guidance Sensors) W%�h\�~+#:�� ±0.5 mas �f FGS �W%5N���h\-��ZH	hp�+�W%SIQ��R=C?��T���&Wl'n$iu	0$pgMW%hp�+�8 Gaia bqPP 17 mag ��hp�+��~+: 1∼10 km/s �A{q Gaia =S!� Steinmetz Z�� �fEA�qQW%hp�+� RAVE ��H' [36] 	q 2006∼2010�E#�E� (AAO) � UK 1.2 m Yn�6��2.+�iF6� (�K��Q�E�� LAMOST �=8� Kiso � Tautenburg Yn�6�) W%PP 16 mag e 50×106 ^���hp�+ (~+: 2 km/s) �qr+�M+9�4!Af.^9dq�q��	��H'� 3 ^wMD���l'�w�*	
4 �!�T?V!�YOjm��xYJ)dt�(���E6�qv�|��W|�%\-)v������W%�8.w 20

cm (��5Q,-1��R=�QkY�0����f-�����-v�vW�:_JEtt�w	Q�-�vWH'	
(1) ��n��+�vWB�d�Gt~v11�vW\�N#�vW��+��M���A{�+vWf�qvW�:U�.	 WOCS (WIYN Open Cluster Study) H'fi�7|�����D��}���,℄����Q|��E���EH' [37] 	����WM{�f� 1) aE WOCS�+f_�w�*���/0W| (!H������?+) ���WM (���6�) �|�

(+�M+�hp�+) �1S	TdM1S9h��^w�*bq!��t�M��1S��f.^<���0	��~3�w�*� 2) $�qF�+���n��5��R=�J�����1\bS (convective overshoot) ����nw�$� ��W|VW��g'M�%+�=dÆM�X���)��Æ�$� Fe � CNO � Li M+�W%�����Q�3��1F��g���B�[�+�%+�^aM+�qÆM�5z����+�����'H��qnzz�['�����%+:Apa�dq��M�w	
(2) �[�6�vW
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SDSS �{AfWM�[�8����6 [38] 	�q%.6�KUHQK�vWCb�C#:q 5 ^I.1�ov�%��W|�%\vW 640 ^���|�	�^6��Gqi�{zX\! Apache Point �E�� 2000 � 4 g�a
bvW� 5 yr �>lvWQ 1/4�&�e 10000 �C+�XWQe 5×107 ^�[� 106 �8��� 8 × 107 ���	 SDSS 9�=BQ 4 }vWk�� 2001 � 6 g�r�1S EDR (Early Data Release) � 2003 � 10 g� DR1 (Data Release 1) � 2004� 3 g� 10 giF� DR2 � DR3 	�w1S9��r��qvW 10000 �C+�-�{A�A{ Hesser � 4 9�qB�[�f�%+��� SDSS 1nH' [39] 	UH'( SDSS q2B>-�vWp�B>1n 4000�C+	q DR1 1S��I UCAC � Tycho-2 :T��B�����Q~+JE: 45 mas � 75 mas (1FP R I.

20 mag) ���!� 22 mag \�~+: 100 mas �['V\: 20∼30 mas 	I Tycho-2 ��� SDSS k�T UCAC 9h#�� µ = (−15 ± 76) mas � ν = (18 ± 79) mas �T 2MASS 9h� µ = −0.035′′± 0.123′′ � ν = −0.33′′± 0.122′′; T 2MASS 9h�I UCAC ��� SDSS k� µ = −0.025′′ ± 0.118′′ � ν = −0.058′′ ± 0.114′′ 	{u µ � ν JE1FP CCD �i:�6Gt�CpAT µ y��Cp	 µ � ν JE:�� SDSS h.^Gt#vW��SI��`GA[���+�>+� µ T J2000 m��fg: i �f"� µ0 : 95◦(C µ M+�^") �$�+.jb#:(�`GA µ � ν +.: J2000 �m��m> (k^���C?*TiMuEe) 	
(3) �l+8�����H'UH'Li�,℄���D�����=�C4�E���~� Los Andes �� 4 ^���Ev�	�q.^i%�-%\℄YE�vWH' (� QUEST �& RR �?����H'�vWb{���/����	Æ'[���q� T �����H'�) �:>��8��	 QUEST �& RR �?���H'vW 700 �C+��-�P��!����JEe:

13.5 � 19.7 mag �1F��;e: 4 � 60 kpc 	 2004 � 2 g�.�vW�B=B���TqQ 498 ��& RR �?��m��m>� ��?��8�� [40] 	
(4) !mR��XWB�[L!R��m/9���M:B�[#℄QJ� 10 4	!m�fJf?��dq9� ��fi%EI���G56!�� (�;����(�) 	!m���1W$���[�f=bM0�*�<=	dq9k$�vW;:�!m#�f7��H`:�)��`?8f�����)��#:�iXW���!mR�	 Oppenheimer �9 [41] I SSS

(SuperCOSMOS Sky Survey)q R59F � BJ I. (1FP 0.59� 0.45 µm) �w9+�Æ���6�q 0.33′′/yr � 10.0′′/yr �W���!� 19.8 mag ���		kSI��Æ1F��-�z~B>�ÆM 3^vWA\�>l/0 4165�C+�-�~	^�-� 10%	L{�	k=dQ 38 �{�:)���Æ'Tz!mR��nHwn+e: 1.1× 10−4M⊙ · pc−3 �A{�}XW� 38 �:)��f	Q!R�� 2% 	 Reid �9 [42] � Salim �9 [43] �{JWQ
Oppenheimer�9�)8����&Wn+JEf 1.8×10−5�3.1×10−5M⊙ ·pc−3 	Spagna�9 [44] I�	'HC?���&Wn+: 0.5×10−5M⊙ ·pc−3 (~8�!R�� 0.1%∼0.2%)�9 Oppenheimer �9�k�t.^MD	{!1P!mR�Lo7�:)���f�-fLe 0.5 M⊙ ��n���f�J�MM�>	
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(5) ��R=Y�0�-�vW
206^����-�vW1�['H��B�[km����Q���EI�d��wvW�����qQ����W$Æ�v"	 Cocke� Reid [45] �IJEq 1927�� 1993� 8g 5∼20=	R�a 2��Æ3%����- SA94 (Kapteyn Selected Area 94) (α = 2h53m �

δ = 0◦) � 6125 ������6���� 189 �6��P 0.1′′/yr ����6���bV\JE: ±0.14′′ � ±0.023′′/yr 	 1998 � 12 g 2 =� 6 = Las Campanas �E� 2.54 m 6�� ModalarJ|71 SA94�-6��P 0.2′′/yr� 30��EQ|�vW�d� TiO5� CaH�w��,%M�J8��qr�7J8:�W���� sdK, sdM �6�1���� esdK,

esdM �	1P SA94 �- 0.1′′/yr<6� µ < 0.2′′/yrA9�� 187�gMJ|vW��#:I��6�* [HV , (V − I)] v�J8�(	^)8J: ��)���%Æ���m���	L{#� 1 : � 2 : m�n+9: 90 : 10 : 0.25 �8�w�9D: 2 : 1 : 0.65 (Nn/N� e:
0.2) 	Ll'��#�� 1 ��� 2 �m��;JEe: 111 � 197 � 670 pc �C�k��;xwJE: 5.2 � 6.5 � 8.4 	9)8�>f�� V < 18.5 mag �A{�����1�� Mv > 12 mag �m���� Mv >10 mag 	L)8�&Wwn+��;� Mv #:H���m|+�w�n��	���f-q�5J5j� OB �y�1z-��~�� Chamaeleon (�JH) � Lupus

(^6H) �Upper Scorpius-Ophiuchus (K�xH –QOH) �Corona Australis (~pH) �-	�k�PB� 290◦∼360◦ �W��;Æ' 100∼150 pc ����%Æ! (pre-main sequence �Ye PMS) �H`�'���+Tpa\�+i}��:1%Æ!����#:Qn���f:�	 Teixira �9 [46] IKt�-���k�=�Q 680 �q�H T � Herbig Ae/Be (Ye
HAeBe) ���oB�B�Hq 1998∼ 1999�I$X Sao Paulo�� Abrahao de Moraes�E�� Valinhos CCD 5Q,1�^�Bv�vW	: ACT (Astrographic Catalogue and Tycho):T��B�q 9.0 mag < �� V < 14.0 mag \�U�B����W|~+: 0.050′′ � 0.05

mag�q>f�� 16 mag\����CV\#� 0.100′′ 	:Q,�6��Teixira�9SIvWA\q 1974.5∼1980.5��W� 13 � SERC-J (UK Science and Engineering Research Council)��ÆE:�.A\vW1S�q?�MAMA (Machine A Mesurer pour l’Astronomie)M+7Kv�WM�k�I ACT �����~+: 0.25′′ 	:QeÆ�,�6��vWA\���	*�kJO�A{sQKtK�1S/�-I AC2000 � USNO-A2.0 � Tycho-1 � Hipparcos�B�a�1Sik�,��6�~+: 5∼10 mas/yr	L{#�� 213�%Æ!��6����q� T��� HAeBe��JE: 185�28��[/-Mq Chamaeleon� Lupus�� 29�H%Æ!� ROSAT �	�w��M 101 ���6�f~5gMW%��	�kT0$p6�9h�lF+: 6 mas/yr	q)sÆ'l'!�#:Kt 4^�-��A���l'�� Lupus �- 14�%Æ!� (h\: 138 pc) qB�Cp���6� µl cos b = −10 mas/yr	Ktk�T=bx�9h#:Qn�w�-��A��X�	{/�-M��B�[#.�f	 (W$� ��d�n��u)�vWH'�� 20dNp AC ���H'�1 Sydney �-��7H"�!UNu~2f	�-v�Q�� [47] 	Kt�wvWH')q��B�[m��km�Z�\:A��#-+-�[.n�5;��w=dM'PQn�[��fT%+ [48] 	
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5 �m��Xq&W��WM\���LK�(���q�E6�qv�|��W|�%\-)v������W%�8.w 20 cm (��5Q,1��R=Y�0�--v�vW	{!��9vB��WMTw (���6��h\) TH��WMTw (hp�+�|+�\~M+)ik��j.	��WM���ZYM�5I.�+T�T�aE�;i�a�T�T�W�I[�z�:A�/���XW����Æ'[���vW�����Efz�����4L��/���XW��)8��WM1S1B�[l'����:A!��h\W%�T��E;&Wl'n$iu���hp�+���vW	K�64 �7q0d��L���64 �� =z�d-�h 5 ��%.}=z~'�~��OÆ��ZOÆH'���WM��"$�M���ET�[�/3%=A�℄dÆ��[~+�ET[��Æ��[~+��WM�Tw�W%A'H�FIÆ��0$pT�T�1n�FIÆ	�Z.OÆH'
q�%��Kka>�[~+��WMTw��A�qB�[�E�K�FIÆE:��WMJ`=zCp	�ZOÆ7q0�"$�bq 5∼8^ LAMOST �A/�-�oB�B�CVv� GSC2.3 ��w℄W1S���k�IPB�[km�l'���	K� GSC2.3 1S�FI��9T<�C)Y�E��E�H
q�/Ti�,℄���E[aE�E�A{Kka>��Z.OÆ7q0�"$�f7q0�ZOÆ��WM�"$��M�	�^��Cp-��'��WMMuCq�fE� (1) 1�+���R=Y�0�-���v�℄W� (2) B�[�����Tl':
q.^/{�T�[�bStt�A{�vQT�T�aE�;ifE� (3)Æ'[qB�[��9kr�q���6��bqQÆ'l'�[/1�4L��/��:At���vW���-TÆ'[�aMu�A{#6,'1Æ'[���� (4)�M��tf����R=Tw�.�|z�TB�[���	�l'M�iI[�fTB�[��MJOM0n$u[	8Lz��
������#:��5���M�A{M6,'z���/�����	KkpP�^�^��Cp�%*���>�_�

(1) 5I.T�T�aE�;i�ET�Tf����l'�78-T�IK�� VLBI 5TT�L�E�SIa�C?�� ICRFSn�q[�uvWS#a�:ASI{���C?5[t1\[�Hl���[S#a���~+� ICRF �I%+ (dq��~+�I%+JE: ±0.25 mas � ±0.014mas) 	$�T<�C)Y�E���E�TT Gaia vW1S����|�T�T�aE	Vv�
GSC2.3 Th\k�� LAMOST ���hp�+ik�#��.^e 200 gu�h�E^gu~+:AK^I.W|��~+�� Gaia Æ�t!I Gaia 1Sv��5 ���)#:qVv� GSC2.3 Kv�j&���uBPJO�8���E: Gaia T ICRF �I[�!R��XW�	k�1��R=Y�0�- (��+����f-�) �z����vW�[~+W%U�-�����WMTw�HTK�7�Æ�w9+1Sik��5VvdM�B�������6��q{7tK�[0$pT�T�I%�	

(2) CI�)8��WM�Bw���B��B�[�l+km
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LAMOST |�WM5/�)8��hp�+1S��z1B�[#.�B�[!mR��W$l+�B��Ef��kmTw����$��)8���hp�+W%���WMw���z[~+��WMTw�FI�/0�\`w�Æ'l'�+�Æ'�B~��;�78Tw�W%�k�+�M+1S�qBm���A/�+���ÆM*�l'�T+�����\	

(3) ��B�[�+�l'���\PB�[�+�l'�T'H�����*��l`�zB�[qF�+�+-�+�l'���	�LK�CI HST �fo1Sv�+-�+�Ql'���zE�ZZ�P�Kk#:%\CI HST �5A\[~+��WMw��1z�+-�+��~-YE6�W%	�� �3qI�E�℄zV��_1�Z.OÆ��WMJ`=zCp�qQ<℄��}W��_���G'=��_�iQÆ'[t���Mu1S���z<	Rw�Æ�
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Abstract: Post-Hipparcos advances in both of space and ground-based astrometry is briefly

described. First, the current progress of Gaia project is given; the programs of JAMSE and

OBSS are introduced as well as the status of SIM PlanetQuest project containing the astrometric

content is reviewed. The establishment and maintenance of multi-wavelength reference frame are

indicated, especially the extension of Hipparcos catalog down to faint stars, projects of digital sky

survey as well as other plans of ground based observations, such as observing binary and multiple

stars, solar celestial bodies are described in the third part of this paper. Fourth section gives

the progress of several research subjects combining astrometry and astrophysics such as WOCS,

SDSS, QUEST RR Lyrae survey and so on. Finally, our preliminary suggestion “the research

on astrometric parameters and its application on the field of Galactic astronomy in large scale”,

which is as an advanced research subject supporting by the National Natural Science Foundation,

is submitted during the eleven-five year plan.
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