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� 4 F ����h	P1Vid^f��*0 347��-ZG��4x (si:XS!) �18680L� Fizean6X^|j/�g��QL℄2-Z|��DLÆ� ,�mk�?�Æ���4A�nx�C7 Fizean��zÆ18810	� Michelson/ Lick h�P 30 cm k��F�nx%℄2j$Z� 4 p;\��Z�|�� 1920 0l�6SjV℄y|�g��ÆL;U� Michelson -Zg���/�!�U�Gv} 2.54 m ��F�)�	℄2R�1� 6 0-Z�s|�Æ��HÆM� 0.020′′∼ 0.047′′ Æ�26I`j�?�Æ�F��g�O0 (s',g�� [2]) Æ��g�O04j��T�I`�I&1oO0�I`Æ 1967 0fC�g�O0(8U�/M>A�nx�;UW/�
ICRF(International Celestial Reference Frame) $ AGN �$h�E;L�I;� \/O0b���Æn���/$�oM>�fC�g��ÆUXW/j Michelson g�AWÆ373j��Mf9�/�Mf=�DÆÆP�m�i5$�M7Æ�!2bA�pb�-E,ÆÆO0��,:��g��I`9 VLBI sj 20 D0Æ� 20 �Y 70 0� fC��g�UO0�V4MwCÆU 20 �Y 80 0�4juÆ��`� 1974 0L� Labeyrie (	/
I2T(2-Telescope Interferometer) ÆL/ 2 p?�� 26 cm ��F��SU 12 m �+0C����j{4Z�g�m �fC��g��3�Ug�$1(<�dp��5v8ÆSl
Æ$d$M$d�2��℄3���4�-Z�|��;Z�d#$Q�s�h���!9 �2l�nI�℄Æ3����/E$-ZG��4x (;w�++��') $i:XS!�5�oXI}�%StU����/$�oM>�%�g��${�S5Æh4jHUh)WQ��)/ [3] �
2.1 �T�Q�V[�j�
2.1.1 �89,-;/=?%���/h�4�W/��BBQzYpÆsÆ[-x� Arecibo(305 m Æ	�) �
Effelsberg(100 m Æ��) � GBT(Greenk Bank Telescope 100 m Æ	�) � Parkes(64 m Æ Æ\y) � Nancay(35 m×300 m ÆL�) � LOFAR(Low Frequency Array Æ|� 400 km Æ!M:	�(8) � SKA(Square Kilometer ArrayÆ 11 p�[X:��W(8) !Æ4�W/Dph�$g�O0Æ�_℄t�:$_f�Æ|n�p�/�F���℄	B�a1(<��/�F�Æ"ZDsG 1 M��G
�g��UX,�=
84C4�}�Æ7�RT$4ÆmY�}�	N0J��`�

1) +	�y� Sicaya 32 m h�o℄u VLBA Æ�Bd��℄	v�E� UV _f [17] �
VLBA ��`j VLBA Calibrator(2.3, 8.4 GHz) th� VLBA 2cm th (15 GHz) $ VSOP

pre-launchth (5 GHz)!thS5$�xZ��℄Æ
 20020K NASA�USNO�NRAO $L� Bordeaux h�P*`jHw ICRF �m� K(24 GHz) $ Q M> (43 GHz) �(8S5 [18] �
2) 2004 0	�L5 EVLA(Expanded Very Large Array) S5 [13] ÆAA4� VLA �`O0uVÆ/_℄ 8 pV�h�$ 2 p VLBA h�Æsa�M3 37 a 25 m h�5n��~_f 1∼50 GHz Æv&E���3 6 p_℄� 8 pÆt�:� 1∼2 µJy ÆsXD~� 0.01′′ �℄(Æ{�V�B��WEÆ��4 16 384 po�Æ6D3� 4×106 po�Æ"4B�p

(phased-array)�yp (sub-arraying) $ VLBI �W�.`�d�2� VLA 1o.`3_℄ 104ÆS5oU 20120�n�O3/7*`h)WQ��{�Æso�2�ELI)m �℄e?�Z1z-�d�y|Æ0W$A-Z�nIÆ�9�D��thÆ�0sg 100p GRB!�.�`h℄eQ��{�Æ3�/7sg����/EÆ�BA ICRF ℄��2zÆ



� 348 �������i���p���a������� 25 %�
EVLA  h�{�
DM>�_P�5Æ�23o EVLA/NMA(New Mexico Array)/VLBA+8�p�MÆC�f:� 25 m∼8 600 km �E 1 �O�w�F\��&rT6 �\ =� Og /cm tYE� /(′′) Z.�>

ATCT(ATNF) !�℄z 6×22 m 0.3∼20 0.1 [4]

GMRT &; 30×45 m 21∼300 2 [5]

1HT 
� 500×5 m 3∼30 3 [6]

MERLIN (� 6×(25∼76) m 1.3∼200 0.01 [7]

VLBA 
� 10×25 m 0.4∼90 10−4 [8]

EVN 7�z�U 18 lA 1.35∼92 6×10−4 [9]

VLA 
� 27×25 m 0.7∼400 0.04 [10, 11]

Westerbork "N 14×25 m 6∼150 4 [12]

EVLA 
� 37×25 m 0.7∼20 0.007 [13]

VERA q8 4×20 m 0.7∼15 9×10−4 [14–16]���6�O�dmYJ� ACTA(Australia Telescope Compact Array) � GMRT(Giant Metrewave

Radio Telescope) � 1HT(One Hectare Telescope) � MERLIN (Multi-Elements Radio-Linked In-

terferometer Network) � VLBA(Very Long Baseline Array) � EVN(European VLBI Network) �
VLA(Very Long Array)�EVLA(Expanded Very Large Array) �VERA(VLBI Exploration of Radio

Astrometry) 
=��o 6×22 m H� 6  22 m lA
3) �GM 32 m ��F� ARTI(A Radio Telescope for Ireland) o�u MERLIN 	 [19] �

1978 0 MERLIN *� 50 0�/Z��℄Æm o*�X,a:�#�X,ab1� 4 pQLz�Æ;U64 VLA $ VLBA � Pie Town g�� [20] ℄uFv8�
4) 1997 0IGj FIRST(Faint Images of the Radio Sky at Twenty Centimeters) thZGÆH
-G 138 665 p�/E�xI [21] ÆO �7SM>� POSS(Palomar Observatory

Sky Survey) ZG�o FIRST : SDSS 9u3��*�E��/$�oxI�℄q [22] �
5) SKA [23,24]

SKA  11 p�[X℄��W(8S5Æ 21 �Yu�0I`4�O0Æ 2010—2020 0{����F�UM�SM>�t�: ;45� 2 4Æv&�F VLA � 100 4ÆH
v&�F� 90 m �F�4 150 p$B) 200 m |��F�4 30 p�v&�~� 0.1∼25

GHz �S5�1o%F4 5pQ����KEÆ<��d�KE$�7Æ/�xZ$+77�`Ud℄%ÆZ1�7�<�o$�.eÆ�0s�W℄� 2004 0 Fomalont $ Reid ^|j SKA �s�h℄eÆ	_U SKA 
�` 1 000∼5 000 km(d SKA �&�BQv&�F� 25%) PÆ-n_ 10 p+pÆ�p+p��4 6 p�F���j_℄C�f:Æ SKA3�:;4Æ�F�b(�` VLBI �℄Æ� 2020 0Æ:Æ��/�F�b(�℄ÆC�3� 1 000 000 km �
SKA Uh℄eQ��5_4� (1) X,a�d�� (2) %\$R�1`oÆs%\�, $�J�f5�*�X,a:`oX,a�b1� (3) C7)W�g�Æs�/M��R�$$Z��aÆV�Y�~sg��"?U�`W�Æ�`M�g℄� (4) #U�℄2�S�

3 p5_/7Æ$dh℄eÆ�	_U=�d-h�℄U��E�;U VLBI p��F��Æ�?7�℄�9UEÆ"�R.,�%&2Awa{� SKA 4 10+pÆ3�p��℄ 10ph`Æ 5 XÆ-℄2Awa�℄qÆ�℄�:3^m� 0.025 mas Æ ;4�:� 10 4Æ



� 4 F ����h	P1Vid^f��*0 349���J�!2b� 0.002 mas � SKA 3�℄�5q�h� (1) #*1h�s�℄U:Æ7 0.5 mJy ��/ZÆ 1 kpc - 25 µJy vEÆ OH � H2O � SiO �^�LR���xZ�/
SKA �℄ 1 mJy UE 1 hÆM����:3� 3 µas Æ"�3�g℄ 30 Mpc PÆ-#*1h�$b�,`$Z1�m E:�A:Zz$?Zz-E�$b℄23�d�<�#Uu:�r,$NtY`CZ����1� SKA |v℄2R��#X# R0 Æ�:� 1%, R0 |v-E#*1-M4h�	e$i:�93g℄;Z�Æ�R5Æ�BI;%�`Z� (2) 	#�*�h�|v℄2 LMC $9 Virgo uF�*�Z1�#UÆ3�d�#Uu:� 1% �Hg SKA �.|v℄2 LMC �$bÆ� / SKA N0��℄Æ3�℄2*�Z1
�^Em F$K�,` (5∼100 µas/a) ÆoH:�xsE:�Z19u�3_�#U�H℄2� 30

Mpc �#U��:� 1% ��℄ OH $ H2O !�^3�o℄e#UH`� 100 Mpc � (3) F#�*�h�OZ$ AGN �nI�℄ {�-Z�_n�p�'>ÆmQhy|�C7AH���:�-EUh℄eQ�Te�	Æ SKA ℄2����:�7 10 µas Æ.℄2 AGN #���C7 (J 0.05 mas) �E�? QUASAR �
� VLBI 	!b��2��`��j^mt�:$XD~ÆA;4� VLBI	�`Hw$)/VO0Æs VLA Hw� EVLA�e-MERLIN�e-VLBI�.9�
VLBI U{!��j�℄ AGN���`�!U+P)ÆsLI)m $U/U ISM(interstellar

medium )
%�/M�x�!ÆS VLBItUJ 2 mm$ 1 mmMfH`ÆK)/MFI(Multi-

Frequency Imaging) O0�
2.1.2 �29,-;/=? [3]~j/B�XhO0℄2�/E�� (�:� 0.1 mas) �� [25] Æ�Mh��	/7h)W�{�ÆU��8}���j?�=X+�4�Æ�)�℄Pe8n\U�R��Z$gZz�Æs6��� Mauna Kea ��\� Atacama desert � Chajnantor �+H�
Antarctic Plateau�~j�Q�4$<%nY����Æs IRAM(30 m Æ6�)[3] �JCMT(15

m James Clerk Maxwell Telescope Æ'�!�℄)[26] � FCRAO(Five College Radio Astronomy

Observatory, 14 m Æ	�)[27] � SPST(South Pole Submillimeter Telescope Æ	�ÆtU{�
)[28] �Nobeyama Submillimeter Telescope (45 mÆp7)[3] �LMT(Large Millimeter Telescope,

50 m Æ	�$",n(8)[29] !Æ4W/Dph�$g�O0�ÆsG 2 Mn�E 2 �U��Fe �F\��&rT 6 � \ O� =� /m tYE� /(′′) Z.�>
ALMA 
� ^� 7� q ��O 64×12 0.003λ/0.3 mm [30]

BIMA 
� ��O 10×6 0.2λ/1mm [31]

IRAM 7� ��O 5×15 0.6λ/3mm [32]

NMA q8 ��O 6×10 1.5λ/3mm [33]

OVRO 
� ��O 6×10.4 0.5λ/1.5mm [34]

SMA 
�� �Q� z��O 8×6 0.1λ/0.3mm [35]

CARMA 
� ��O 25×(2.5∼10) 0.1λ/1mm [36]���6�O�dmYJ��ALMA(Atacama Large Millimeter Array) �BIMA(Berkeley-Illinois-

Maryland Association) � IRAM(Institute de Radio Astronomie Millimetrique) � NMA(Nobeyama

Millimeter Array) � OVRA(Owens Valley Radio Observatory) � SMA(Submillimeter Array) �
CARMA(Combined Array for Research in Millimeter-Wave Astronomy)H
 ALMA $ CARMA �"ZD}�s5�
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2.1.2.1 ALMA [30]

ALMA  	��℄(Æ�6�$p7�(8F%�3 64 a|� 12 m h�5nÆh� 3�5�Æ6Æ$6M�pXI� 14 km $ 150 m Æv&M��� 30∼950 GHz ÆB��WE�R`E:� 1.6×1016 	 /s �sa�M�SU\6gZ$6m�P�z���\0U
Atacama|#� 20070�Qh�*�R`Æ� spF%oU 20110�nÆ X VLT/VLTI2 2000∼20100d\6ÆdpF%z� (u�F%� Next Generation Space Telescope) �:
VLBA BCÆR/B�XhO0ÆXD~3� 0.01′′ Æ3�l�A�SM�4��1nh�;L��4xI$�f�� (0.1 mas) �H1o%F�� 1) �℄6X�F#Z1ÆL<��)�|.��g℄ CO B CII ��D�� 2) �℄-Z_n�k�j�`Æ�B{� 150 pc �0W�OR�-Z�Æ�A-Z$A`Z9Æj{O��)W�7o$�dy|Æ�Jg℄tU_n`Z�i093� 3) Ab 0.1′′ sXD~�hIÆH{��ALPÆ 
R�1
�>Z$/�Q�Æ�|�q	-Z_n`
`Z_n9��FZ1
�ZW}	y|�
2.1.2.2 CARMA [36]

CARMA  3	� OVRO � 6 a 10.4 m h�$ BIMA � 25 a|� 2.5∼10 m h�5n�ÆOoS�U	�℄�3U�$ 2 438 m %`�v&�F_℄ 50%∼100% Æ�℄%F4	#Z/Z1�L�Z1�	#X+Q!�~���Æ94tUnY� 3 a 20 m � KVN(Korean VLBI Network) �M VLBI h�Æv8M>� 2.8, 22, 43, 86, 100 $ 150 GHz [37] �
2.2 �.:-10< (76135>) [38,39]%S"���g�{�og�7��#w>Æ7x�A���g�{�8C4}��
2.2.1 Keck [40]

Keck  JPL $ CARA(California Association for Research in Astronomy)�(8F%�O �aU3j�$	/��℄�H�g��Æ3 2 P?� 10 m ��F�5nÆC�f:�
85 m ��jd�nI�.`ÆNASA GU�F���Æ_℄ 4 p?�� 1.8 m M�F�Æ���1(�ZI��M/7%�`Z�W℄Æ"4g℄U-Z 60 �0�Ih�Z�ÆM�`Z.`Æ.g℄	#-Z�Æk��2e$y|Æ�Bj{%�`Z�_nÆ�I�9d�Z TPF (Terrestrial Planet Finder) ^yY/�
2.2.2 VLTI/PRIMA [41−43]

PRIMA(Phase-Referenced Imaging and Micro-arcsecond Astrometry)  VLTI(Very Large

Telescope Interferometer) ��\5��M�xÆ VLTI  ESO VLT S5��UXÆO 3 4 a 8.2 m �F�$ 4 P�5�^��F� (AT) Æ�J 6 m;7~s�5n��p�F�p� 2004 0�!j) 1 P AT Æ) 2–4 P AT �U 2005–2006 0�!�v8M>�/� 1.2∼20 µm Æsa�M�SU�\0U� Cerro Paranal�OUb(g���5v8�
3 pg��� VINCI(VLTI Interferometer Commissioning Instrument) � MIDI(MID-Infrared

interferometric instrument) � AMBER(Astronomical Multiple BEam Recombiner �v8Æ
GENIE(Ground-based European Nulling Interferometer Experiment) tU{�Æ) 5 pg��
PRIMA tU{Zz
�\/ VLTI 3U3j�$	/��`mXD~ (mas eM) �Jmt�:�nI$�D�℄�

PRIMA 3dp VLT � 1.8 m ^��F�5nÆoU 2007 0R`�H2,�� 1) �
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VLTI ^mt�:Æ.�℄� 19 mag�h� 2) OU�℄�h�9 AMBER �B�;(O0 (phase-closure) "4um�XD~� 3) 3R/B�XhO0�`BAh℄eÆ�:3�� 10 µas ��M3�UnI$h℄edp��5R`ÆnI��3/7W℄ AGN �B�`�X{#*1
X�Zz�{�	#Z_n`Z�8���R`h℄e���ÆU 200

m C��R/B�XhO0 30 min FX�d�℄3XU 10′′ �d0ZÆHBAh℄e��:�)� 50 µas Æ6Z3.�� 10 µas �3/7�℄�5h� 1) %�`Z$/�Z�3�`	#Z�Æ�%�`Z (240 pc �$ZÆM�`Z) $M	e�+Z�g℄Æ℄2HÆ�X9J	e�DL�%FZoen\�j M ℄Z (i7 12 mag) ��4$JE:~��j�℄Z$!Z� 2) ;Z�&2;ZÆ�$	eÆ�{�-Z1r�_n$�7� 3)\"Zz�
\"Zz3�j{t?�	ea7�#XTK$i0P)�`o�p��
'l�?7$JE:Æs�℄uh℄e'l2Æ-UR5^m� 10 µas/a Æ3�3:�d�A\"Zz-U`o�p�j{� 4) #X�#XZz
-Z�$JE:$,`.r|#X 0.1 pc PÆ-�`oZDÆmA#X�!Æ+7��U$�7�{� �	�� �/ PRIMA 3��� 10

kpc �BA+b� 10% �ws$bÆs�n\	#�OZÆ℄3��H'A$b�
2.2.3 CHARA [44]m 	� GeorgiaÆo�1{F%Æl Center for High Angular Resolution Astronomy�3 6 p 1 m ?���F�5nÆ8no L _Æ6ÆC�f:� 350 m ÆXD~� 200 µas, 3�U3j�$	/��℄Æ�SU�Gv}��M�	/7-Z)WÆs℄e-Z�|��#U�	e�i:$G��++��'�J%�`Z�g℄!�
2.2.4 Mark III 4�0<A [45]�M MIT �/+{���# (RLE) � SAO � USNO $ NRL �(8F%�O�I`Xwpw>� 1979 0 Mark I )�	g℄�-Z�g�m $B�Bgm �t0�
1982—1984 0{�nx Mark II � 1986 0��Æ Mark III �SU�Gv}�`e���℄�O ?� 25 cm �w�g��Æ8no T _Æ+0QJC�f 12 m Æ30QJC�f
8.5 m �U3�_℄j+0QJ8n� 12 p�2�CBÆ3��S 20 cm �2h�Æ�8no H _Æ|n 3∼32 m PÆ-� 36 mRpf:�+0C��H1o%F�-Z���℄2�-Z|��;Z$�Z��℄�
2.2.5 NPOI [46,47]�Ml� Navy Prototype Optical Interferometer Æ 	��)h�P (USNO) ��){���# (NRL) $ Lowell h�P�(8F%� 1987 0*�SÆ 1992 0 9 MU
Arizona 3+� Anderson Mesa � Lowell h�P*�yn�h℄ep 35 cm ?��B�g��Æ8no Y _Æ�m>f 250 m ÆC�f:� 18∼38 m �Æ$dh℄e�:�
2 mas ��℄i7 9 mag �ZÆS5�℄ 1 000 0 FK 5 $�/ZÆ/7�#�X,a��r�℄2�4 200 µas ÆM�-Z|� (�:� 1%) �℄2s#U� 65 µas(∆m = 0 mag) $
200 µas(∆m =3∼4 mag) �;Z�nI�p ?�� 12 cm �x�g��Æ8no Y _ÆC�f:� 20∼437 m �3��℄	#�℄Z�D�Æ 1996 0 5 M$ 6 M)�	��Æ:
ξ �I�
2.2.6 LBT [48]

LBT(Large Binocular Telescope) �Æ\h�b(= (��[h)W{�M��G) �	



� 352 �������i���p���a������� 25 %���\y) (-G�\y)Æo��\y)�_Æo�0�\yÆo) ��� LBT 5 (-G��. Max-Planckh�{�M�Munich � Max-Planck%�)W{�M�M�Uh)W{�M)�JpI�{�M (s Ohio �_Æo� Tucson {�zA� Notre Dame Æo!) zd�(8F%�dp|� 8.4 m ����SUp�p%B��Ea�Ædp��
XB# 14.4 m ÆH&I���F!P7 11.8 m �F�ÆBgI�XD~:?� 22.65 m ��F�BpÆU3j�$	/��XD~XI� 5 � 22 mas Æ�F��SUy\y)3+ Safford � Mt Graham �Wh�P��M�℄, �C�=��zAl�dp�F�Up�Ea�ÆReN'~s��U%5 TPF (Terrestrial Planet Finder) $ Darwin I�
�F�/7sg$℄e1n-Z1r�;���JDL0W$ZC�%�`Z�~���Æ94 COAST(Cambridge Optical Aperture Synthesis Telescope) [49] �GI2T [39]

(Grand Interferometer 2 Telescope)�IOTA(Infrared-Optical Telescope Array) [50] �ISI(Infrared

Spatical heterodyne Interferometer) [51] �SUSI(Sydney University Stellar Interferometer) [52] !�o / /�g���
3 �i
Q2W;fke_g��+1

1967 0U℄(Æ VLBI )�	 VLBI ��nxÆX2Æ	� VLBI A�nx� 1986 0)�09d VLBI �� TDRSS(Tracking and Data Relay Satellite System) U 2.3 GHz $ 19880U 15 GHz A�nxÆ�2^|jhD9d VLBI S5Æs QUASAT �RadioAstron � IVS!ÆgF HALACA(Highly Advanced Laboratory for Communications and Astronomy)  )�0/7��9d VLBI ��Z [53] �
3.1 �umQ�V[�j�
3.1.1 VOSP [54,55]

VSOP(VLBI Space Observatory Programme) )�p�����9d VLBI S5Æ �D�[X:��W(8F%ÆH1o%� j{<�
U���/E�)W℄q�HgOR ���h℄eFS��ZÆ� HAOZ�℄�XD~3��y�s��p7 ISAS(Institute of Space and Astronautical Science) 7 1997 0 2 M 12 pI�j HALACA�ZÆH*�� 5 0�37)S�>Æ62�	�℄U 20030 10 MÆ�ZU 20050 11 M
30 pn�R`��ZÆ��F%,�	%,�Xs$�EXI� 21 400 km � 560 km �
31.3◦ $ 6.3 h Æ37%\A~$K�Z, �A�Z�R��QJ��5Æ	%,$�r,��5�EXI� 1 0$ 1.6 0��ZU�j?� 8 m ��/h�Æv8U 3 pSM>� 1.60∼1.73 GHz � 4.7∼5.0 GHz $ 22.0∼22.3 GHz Æ1o�℄UM> 1.6 GHz(18 cm)$ 5 GHz(6 cm) �`Æv8��h��:� 75 K $ 95 K ��Z� 5 p%�t0e p7
ISAS � Usuda �	� NRAO � Green Bank �	� Goldstone �,(x Robledo $ Æ\y
Tidbinbilla(2� 3 p 	� NASA/JPL � 3 p�9t0e) �s X℄� VLBI %�Pe�RpZDÆ VSOP 4 3 �U{o�� S2 � VSOPT $ VLBA/MKIV � 10 p VOSP �℄U{o�Up7 Mitaka 8B��W� 10 p VLBA U{o�U	� Socorro 8B��W�
6 p S2 U{o�U℄(Æ Penticton 8B��WÆ3�U Mitaka 8o� :� 14 p�



� 4 F ����h	P1Vid^f��*0 353�[� 25 a�/�F�Æs VLBA � EVN � APT(Asia-Pacific Telescope) !X℄j VSOP �℄ÆC�f:� 30 000 km �
1997 0 3 M 24 p�`j)�	h��℄Æ�℄ OH �^E W 49N �XF 5 M 7 p$ 5M 13 pU 1.6 GHz �℄OZ PKS 1519−273$ PKS 1504−166ÆKV7 20000 1 Mi*j

“Astrophysical Phenomena Revealed by Space VLBI”�Z�=�VSOP��	1oS5-G�5NpQ��S4 BLOZ�{��hmi:�:U 1h�-�AEC7�AGN(3C273�
3C279� 3C345!) ;w;L�{���	E (s NGC 4258Æ Centaurus A $ Virgo A !) ��℄��^$!�^��℄�C4y�XPX,�= [54] �
3.1.2 ARISE [56,57]

ARISE(Advanced Radio Interferometry between Space and Earth) 2000—20200 NASA� “Structure and Evolution of the Universe Roadmap” S5
I��h�Pz��G 3 r|j
ARISE : VSOP �C7X9Æ�B9u�E 3 ARISE RhBHÆ

VSOP ARISE�\Z: K�qG 1997 2 2 O 12 q 2008 2+� /a 3 5�(-$V /km 600 5 000G(-$V /km 21 500 K 40 000�`Z: lA}� /m 8 25lAP^ Mesh Infltatable(m�+F� 128 Mbit/s 1∼8 Gbit/s>o Left Circular Dual�`A� /GHz 1.6, 4.9, 22 4.9, 22, 43, 60, 862s�; /K 100∼200 8∼40
G 3 3xÆARISE 3�Um� 43� 60 � 86 GHz ��℄�U 86 GHz �g℄m �=~M7 10 mJy�U 86�43 GHz ��XD~XI� 15�30 µasÆO9%�h�p�XD~m
5 4�H1o%���:S4 BL OZ γ �\�C7ÆMBCÆ3��℄H�;=nI��℄*�Z1�=!�^Æ�&2+7
� 0.1′′ -X+�)W℄q$R5��h��℄X+Q
� O2 Æ�B��Z_n`��:XS$7onX��℄$`v�E�IÆ�~S�Pe9$v���)	$i)	�XS��℄�/E;w�IÆ�B%�q�<�o$�/E�7�W��;U�n �dd�5��9d VLBI � iARISE S5Æ “i” G� international Æ% 1 p 25 m �h�d� 2 p 15 m h��F%,#U� 900 000 km Æ"4,�� UV _fÆ.}��℄Æ	e+7$h�s��I [58] �s�U%\Æ�B	 Langrangian,4 6 p�F��pÆm�V"4mXD�IÆh℄e�:63^m 10 4�
3.1.3 RadioAstro [59]

RadioAstro  E�?1oH Lebedev )W{�M�h�9d
XJ4�{�M$�[9d�: 20 p�[�(8F%Æ�Zo7 2007 0$I���ZoU� 10 m ��/�F�Uj%\�~DÆ��R`Æ,f�� 189 000 km Æ	%,#UU 10 000∼70 000 km �F



� 354 �������i���p���a������� 25 %�%,#UU 310 000∼390 000 km zdC7��Zj%\m ��E� 9.5 d Æ*�� 5 a Æ� 3.~f� 10 a ��Z2ÆUI�
X (ballictic center) �`Æ3 2 p>�
X$ 3 pt0e�℄#$℄E'lG2Æ2Æ���$E:�:XI� 100∼300 m $ 2 mm/s��℄�~� 0.324 � 1.66 � 4.83 J 18.4∼25.1 GHz �U6=�Mf 1.35 cm ��2��:� 8

µas �U{o�4d��℄(Æ S2 $ NRAO VLBA o���Z�>�
X�$4M4Yy� Evpatoria $E�?!?1b	� Bear Lake Æ%��t0
X4�E�? Puschino � Æ\y Tidbinbilla $	� Green Bank �H1o%���o�U#I�`<��℄E�ÆM�E:$_"ÆI����D�=n$C7Æj{!	e+7b	 AGN 
�I�`�E�$)W�p�/ AGN �X9$�℄�$`v�{�<��℄��)	$�.e�{��^$!�^��/I�E�Æ�Bj{#*1$ AGN -Z$`Z_n`�y|$`o�|�7 VLBI �J3j�~> (visibility scintillations) �,`$$b�℄2~j{#*1
+Z$+7�y|$`oE��\/�xZ�m ~>�℄y�Æj{ZW$`ZW!U+�y|$XSÆ{�R5$`oX,a�b1�n_m�:� ICRF �n_m�:�%\�`d�℄��� VSOP $ RadioAstroMU���/�F��?�ÆMbRDÆ� 2l�V`m:9Slm 20∼100D4ÆO3�:%� 16 pÆ?���F�Æs Arecibo 305 m �Bonn 100 m �
GBT 100 m�GMRT 240 m�VLA 130 m�WSRT 90 m(Westerbork Synthesis Radio Telescope)!Æ�` VLBI �℄Æ�C�f:_℄Æ
F^msXD~�u�ÆRadioAstro �℄, U KM> (18.4∼25.1 GHz) 3��;D�~�1(Æ�BU=�d-��kD�/E�m	exIÆ
F.: ELVA U K M>���y�B9u�
3.1.4 VSOP-2 [60,61]

1997 0 3 M VSOP-1 g℄�g�m 2Æ 5 M ISAS n_j5��9d VLBI M5Æ
20050 9M$J ISAS ^|j) 2�9d VLBI S5ÆVSOP-2Æ>SU 20110 4M —20120 3 MdI���ZU~DÆ��R`Æ	%,$F%,#UXI� 1 000 $ 25 000 km Æ�E� 7.5 h � VSOP-2 W/ 9 m :)�h�Æ�℄M>� 8 � 22 $ 43 GHz �sXD~9
VSOP-1 ^m 10 4ÆU 43 GHz(7 mm) �sXD~� 40 µas �H�MS4 4 p℄,��N�M��W/	" (mesh) y|Æ�BiWh���eÆ
FiM37R�\�w$[8ÆP4`$K�s5e`�� 50 cm �ouh�W/ 10 Gb/s �mE A/D  :M$DzY�XUM8�9. :�U����/h℄e
R/B�XhO08�℄�2Æ�:3� 2 cm �B�XhO0	_qM>�2Æ�:�J 120 cm(5 GHz) � 50 cm(8 GHz) �
6.5 cm(22 GHz) � 1.8 cm(43 GHz) Æ�s�	g℄ AGN 
 H2O �^�,`Æ℄	_f��
2 cm �2Æ�:� JPL / GPS v&E$!2b 0.1 mm · s−2 � 3 �℄ES�/ VSOP-2�2Æ�:��� 2 cm �

VSOP-2 �1o%��:5�� X ��: γ ���ZBy({� X ��E: γ ��E�I�E���℄ AGN 
X`�d�J�=n�;w_n$�7�JLI)m �{�	#
AGN �;w$!U+8��_nÆ�J.F9$℄Æ	e+7��ÆZD��^$!�^�D�{��0WZ�;w$�d��℄������4j9dSM�ZDÆ� �jv�h!+7��UÆ	_/y<Bl9d VLBI |v�℄U Kerr �p
�I�tU�`� X ��g��Æ�U��#
g℄�g



� 4 F ����h	P1Vid^f��*0 355��m Æ� I� X ��g��9eN�0�d�/ 4 m h�: ALMA y(ÆB)7�A
20 m �h��`s�ZUF%, (#U 30 000 km) �ÆO��b(�℄o^msXD~� 5

µas(230 GHz �) $ 3 µas(345 GHz �) Æ3��℄��BA��h)W;L� SKA  �SM��/�F�ÆHg37ZWx�Æ�p9d�F�: SKA y(U 1 GHz �5���R.^msXD~Æ� b(�℄od� SKA Um���t�:�
3.2 �umQa[�
3.2.1 HST/FGS [62,63]

1990 0 4 M 24 p	�I;��hVEU� NASA $ ESA b({���P9d�F�
(Hubble Space Telescope hl HST) VuR9�Oov8� 2010 0Æg2Æsa�MO<%\�HST HgR �0h℄e�ZÆ�H�F�-G RC �o1r?� 2.4 m ���ÆUqB���S-,�� 11′ $�,�� 14′ � 3 p 90◦ �_�����Z�lM (Fine Guidance

Sensors hl FGS) Æ�	/7�Z��J$h℄e��℄�u�ÆO94Æ$d�`ZhBE (Wide field and Planetary Camera hlWFPC) $ 4p�J�M��hhB� (FOC)��h�D� (FOS) �/7*��℄�n��mXD~�D� (GHRS) $AE℄�� (HSP) �J, FGS���o�dp KoesterQ�Æ�g�Y�ÆK3S�UQ�2��/4_�v&�Y��m z�/7�℄;ZÆm t0�	/7-Z$b$���℄2� HST .�℄9%��℄H?�'�Xz��hÆHY-:9H� 10 4Æ
F%<�WL9dHÆj 8504Æ�lO�o�℄�$�.}�J�#U%\ 140 ��0�h� HST/FGS �U�#�X,a: ICRF �b1�;Z$CZ��℄�	#M	eÆ,`-Z�JZz{��7jR�v8�
3.2.2 SIM PlanetQuest [64]

21 �Y NASA oL5 Origin Program ÆL/V��F�{�<�_n�Z1$`Z�KEÆWLR�1������U���hDQ��n\Æ SIM PlanetQuest(A� SIM) �n����� NASA t'�U Origin Program 
W/��F�� SIM  	�;P{���#
(JPL) ^|�9dg��Æ�Zm: 950 km Æ�E 103 min ÆI��d�T~sÆ�
 20040~� 2011 0I�ÆR` 5 a ��Z� 7 P�F�8nU�m 10 m C��Æ5nwp9_�g���`�℄ÆU�oM> (0.4∼10 nm) �℄ 20 000 0-Z�UÆ$d℄e�Æ℄e����:� 4 µas ÆFUM$d
℄e����:� 1 µas ÆA,E�℄ 1 h 3� 25 mag ÆXD~� 10 mas Æ9 HST � 4 4�3��℄ 25 kpc PÆ-�q�hÆ3/7R�1�`Z�<�#Uu:�+7$ZW�)	�g℄!Æ.�� 1 300 0	#h (ÆUX /!Z$ 100 0*�h) 5n�X,a [65] �
3.2.3 TPF-I [66]

2001 0	�h�o$h)Wo�0<���f 〈〈Astronomy and Astrophysics in the

New Millennium〉〉 
^JU 21 �Y6�	�1o�`z� Uu�p`Z�I;���
TPF(Terrestrial Planet Finder) ����:�4�� 2004 0 5 M NASA lS TPF o3dp9dh�P5n�2014 0I�3j��p��$ 2020 0I�/��fC�g��� TPF�1o%��℄eR�1�%\ÆM`Z�ÆM��:����
 TPF �D�3��h�H�7V�=Q�z�$_���eZDÆ
F3{�h� [4���U� TPF R�.g℄${��F�%�`ZÆFV.��HMj	#-Z�h)WY/�



� 356 �������i���p���a������� 25 %�
4 �1i
Q2�ke_g7a�/g�O0�QL3�/7Æ$d$M$d��℄Æ�g��	/7M$dh℄eÆ~j/�/g���℄Jb$f5��Æ�5h4/g�O0�q�h℄e5_�
4.1 �f�GtlQpy%�K [67−77]��/ VLBI QLn_j%�b�X,a� 1997 0 23 ��Wh�ob(= (IAU) Æ=o�j�Wh\X,a (C7 S/XM>) ÆKU 19980 1M 1 pW/� ICRF -Gh 6080�/E����H
 212 0�/E�2�EÆ 294 0�/E�1nEÆ 102 0�/E�HNE�19900�2ÆE����:$X,a�!2b4,Æ^mÆ9F�:B(� ±0.25 masÆX,a��J!2U ±0.014 mas �-�� 20040�/E_℄j 168 0Æ ICRF E2{4 7760EXShÆ� 8◦ × 8◦ 4 1 pE�^m ICRF ���:-G 4 pQ��-r� 1) ℄uE�y|�9dt~Æ�r| 557 0E�y|�9� 2) *`A ICRF E�m��℄Æ�iMEy|Ah℄e�:�-E�o�
bi-monthly Research & Development of the VLBA(RDV) S5Æ K $ Q M>E�I�U	��)h�P�	Æ
r|���;U NASA �9	
4 4 ph��!j Ka M>Æ� 2007 03.4 7 ah�ÆN0-3�_℄� 18 aÆ� 
 19780*�)/� S/X M> :� X/KaM>e	 5∼100�1��>ÆM�Æ� 20170V.UW/m��℄� 3) d�Awa��℄$=EM5� 4) Su9Z$S3Æ	e��h$`v�AE��$,`�-EÆO�XIJ� 10 µas $ 7 µas/a ��/E�℄�W/ VLBA ���N%Eth (VLBA Calibrator Survey, VCS) S5�

1994 0 8 MKo� VCS1-3 S5� 2004 0 5 M�g� 1968 0VEÆH
4 80% �E3�^yB�XhO0�/�℄u ICRF $ ICRF-Ext.2 2ÆJ4 2291 03^yB�XhO0�/�o� VCS1-3 S52ÆU δ > −45◦ h`Æ�4 5.3% �h`U 4◦ ,�-gR�N%E� 1998 0 e MERLIN o℄ev� −20◦ �0 100 000 0U:� mJy $�:� maseM�EÆ VLA 4OC�thS5ÆBlU VLA $ VLBA � MASIV(Micro-Arcsecond

Scintillation-Induced Variability )th
sg����/EÆ 2006—2012 0o�℄ 10 0000EÆ�BA ICRF ℄���2 SIM PlanetQuest $ Gaia 8or|�oX,aÆ SIM X,ao3 1 300 0	#h5nÆO T%�b�ÆM��4 Gaia : VLBI Mr|�X,aV.X:�r�
4.2 �GtlQz�

ICRF W/�/X,aÆ37E�9%u�ÆU�/�8W/�#��oX,a��	o�/Z$�/E��/��: HST �℄�/E�oA)BA7�#�Z����`9uÆ� �/:�oX,ab1QL� MERLIN $ VLA �|U�℄�/Z���$,`�/�xZ��℄y�3�{G�/$`oX,a��1�
4.3 �sxQIW [78−82]

VLBA � EVN � VERA � VLA !83�/B�XhO0℄2#*1=�AC!�^EBA7*��/E��� (6Æs#UU 5◦ �-) Æ�:�� 0.2∼0.5 mas Æ6m�:3��
0.05 mas Æ��℄e� 100 D0�/Z�$b$,`Æ$b�:� 0.04 mas �� 20000 9 M



� 4 F ����h	P1Vid^f��*0 357�
—20020 6 M�℄ IRAS 21008+4700:XhE ICRF 2100+468�J 20010 1 M —20020 5M�℄ W3(OH) :XhE ICRF 02141+622�^Æd^
/ VLBA q�℄ 7 	ÆSl=�^E IRAS 21008+4700 �,` VLSR � −44.8 km/s ÆB)�0$b� 0.18 mas, 3�{�#U� 5.26 kpc �2lA=�^EW3(OH) 
Rp,�� VLSR � −46.7 km/s $ −51.1 km/s ÆB)�0$b� 0.49 mas $ 0.44 mas Æ#UXI� (2.05±0.23) $ (2.26±0.09) kpc � Xu !l
(2006) ℄e'9m>
 W3(OH) -Z_n`�_��^EÆ3,`3��m>�m a�Æ3��℄m>����^EÆ�j{#*1�y|$R5�

HST $%��g�8℄2ws$bÆy�:�#��$b~B℄�6	 Pan$ SoderblomXI℄2j?Zz�nBZ�$bÆO��y�:�#�$bR�� [83,84] �Van Leeuwena[�#�'l��V�WÆo43.{!��C [85] ��#��Z�.℄2 100 pc �-h�ws$bÆF/�/g�QL℄o3℄2#UH`� 10 kpc ÆH℄2�:� 0.01 mas �Hg
2015 0 Gaia o=r| 1 × 108 0Z�$bÆ�:B(~: 0.01 mas B�Æ� Gaia /�oQLR.�℄6k�j�&�#���h$#X�6Z�)	j��m	!ZwhÆM�sg�!E�i:QL*=j℄2ws$b�VY��2zÆU Gaia $ SIM I�SÆ|� 2015 0�/�℄�'A�:� 0.10 mas ÆBA�:� 0.010 mas �h℄e�5�TVL ALMA $ SKA tuR`Æ2l'A$BAh℄e�:3� 0.010 mas �
4.4 ��X|Qn! [86−88]

20040 4M 20pI�� GP-B(Gravity Probe B) NASA : StanfordÆo�(8F%�
GP-B V`U 643.7 km m:�HÆ�Æ�E 32 h Æ*� 18 pM�H1o%� g��"?U��BA�dp>℄�X,a�|� (frame dragging) $℄%P)�A7Sl Schiff SG 643.7

kmm:�HÆ��}���5� 42 mas/a�2l�}��Æ�B��5 6 600 mas/a�GP-B 3 4 p}��� 1 a�F�A 1 0Z (pe RS ℄;Z HR 8703) �`�℄Æ/t0�F�%}���SU�Z��Æ�d℄e�U{BA7�Z�C7� YorkÆo$ MIT 7 1997 0
1 M 16/17p —20010 1 M 29 pÆZ� 4.5 a ℄ej HR 8703BA7B�XhE 3C 545.3�
285�℄ÆB 2250+194 $ B 2252+172�h℄eNtE�s 27	��℄29 Æ{�j
11 ph℄eX9ÆXI 2 p��� 2 p,`� 1 p$b� 2 p℄EF� 4 pt-Æ�X9�y�$b� (10.54±0.13) mas(�#�'l�� (10.33±0.76) mas) Æ,`e�5��2V.&2Æ�:o�7 0.15 mas/a Æ℄EF� (0.06±0.03) mas/a2 ��℄y�oU 2007 0 4 MzS [79−81] � 20020 9 M$Z: QSO J 0832+1835B(Æ
X9 δ = (c/cgrav)− 1 = −(0.02±

0.19) �3r|$`d�E: [89] �
4.5 �YMQPbXU 1972 0��/ub VLBI(∆VLBI) O0℄2j���$�Z 9 �����X2Æ
1973 0 10 M 20 pA ALSEP14 (L 1971 0�M� 14 �UM��S��I�!� Apollo

Lunar Surface Experiments Package):OZzd�` ∆VLBI ��℄Æ6/�O0℄2j�M� 16 �M�jBA7 M\���ÆK℄2j�M� 14�15 �16 �%�I�Mzd�BA����j��Æ�r| KM> (24 GHz)2300$ QM> (43 GHz)1080E��� [90−93] �
19980 7M 4pÆp7I�j)�0�ZW℄M NOZOMIÆ/U 19980 9M 24p$ 12M 18 p|�%\$M\�{`� NOZOMI 7 19990 10 M 11 p���ZÆ� �AnxÆW℄M�.XkjpR`� 4 02Æ 2002 0 12 M$ 2003 0 6 M NOZOMI T	v	%\Æ



� 358 �������i���p���a������� 25 %�|�%\{`7 2004 0{���Z��j&2 2003 0 6 M 19 p��) 2 	{`zS�Æ�Æ 20020 9 M2Æ 9 ap7 VLBI h�$℄(Æ Algonquin 46 m h�X℄�`j VLBI A
ICRF E�ub�℄Æ�f2 NOZOMI ���ÆHy�:℄#$℄EQL���B℄� 20030 12 M 9 pÆW℄M:�ZB# 1 000 km Æ� K�4�uj�ZÆ�Æ 14 p2U*�ZÆXkjpR` 2 a � 20030 5 M 9 pp7I�j�M`Z HAYABUSA �V�Æ 20030
9 M 1 p� 12 M 31 pEdU ICRF G
n\ 24 0OZ (# HAYABUSA M7 5◦) 8ub�℄ÆK:℄#$℄E�y�9u [94] �
4.6 �~L� [95−99], 1967 0I;�xZ�JÆ�xZ�|�l�M��� Joe Taylor $ Russel Hulse "I;�x;Z PSR 1913+16 FA� 1993 053G)Wp�U�/$�oM>{��xZ���JHC7Æ%S�_n�xZh℄eo�{��xZ�,`$$b4 5 pQ��)/�A�#*1/+�:�℄Æ�BNt;UW/�W��℄ÆAR.��uv�	#�xZ�ws$bÆ3�3�℄�{xe~SH#U�j{hVZ�TK�p$�	;Z��7Æ3�j{�0���xZU_n�p
�9℄b�3�fn�xZ��h`BZz$�xZ –hVZ�G (SNR) ZTÆ
�xZ$ SNR �s#$�xZ�R5~S�xZ$B+ SNR �0s��f�#U:
+ZG��k\�By( 
+Z"SQp
�\ÆM�J7�/7`o:*�X,1�b1Æ�J�f�)�� 1998—2000 0U 20 cm(1400∼1740 MHz) M>
5∼7 	/ VLBA �XhO0℄2 9 0�xZ (we 8 mJy) � 5 ph℄eX9� J 2000 ����$b$,`ÆH��$,`��:XI� 100 µas $ 400 µas/a Æ>Eo=/ VLBA �℄ 100 0�xZ� HST ℄ejm.e�xZ Geminga(J 0633+1746) $�/3�
+Z (J

185635−3754)�$b�hD�xZ�\�U VLBA � 5 GHz M>,vÆM��h�� GBT(Green Bank Tele-

scope)�ALFA(Arecibo L-band Feed Array)$ PMB(Parkes Multibeam)U 1.4 GHz84U#��-�xZthS5Æ>E/ ALFA U 50-.I; 1 0000�xZ�u�Æ�4 Effelsberg

100 m �F��E�? Kalyazin 64 m �L� Nancay �/�F�Æ�J�J� SKA !84fE��xZS�p�S5 (Pulsar Timing Array, PTA) Æ�B*`���xZS��v8ÆKE�UR�1ZG+b{�$$`MW℄Q�b��Æ�`�
4.7 ���Q`Ih 50%���-Z ;ZÆ"�;Z�{� -Zh���	-r��g�A;Z��℄3�f2;ZÆ�X9ÆoH:X��℄By(�3���;Z�)WX9Æ�{�;Zzd	er:�;Z��7^y<	�h℄eX9��g� Mark III $ NPOI �J HST 84fE�;Z�℄S5Æ;U�.�℄XU� 65 µas(∆m = 0 mag) $ 200 µas(∆m =3∼4 mag) �;ZÆsl9: 30 -#�X{Æ�jZ < 20-20-20 �Z1r��℄! [100,101] �%��g�:
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Interferometric Technique and its Application on Astrometry

JIN Wen-jing
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: The optical, infrared and radio interferometers, such as VLBI, VLA, SKA in cen-

timeter band and ALMA, CARMA in millimeter band and VLTI/PRIMA, CHARA, Mark III,

NPOI, LBTI in optical band, are introduced. The application of interferometric technique for

space strometry, such as VOSP, ARISE, RadioAstro mission in radio band and HST/FGS, SIM

in optical band, is presented. The research topics using interferometric technique in the field of

astrometry are given as follows:

1) Establishment and maintenance of extragalactic radio reference frame. In order to improve

the positional accuracies of radio sources the following work should be done: (1) In the VLBI

data processing the influence of structure by using structure index should be estimated. Now

the structure index of 557 radio sources are given; (2) The observations of radio sources in ICRF

will be made in high frequency in order to reduce the influence of structure; (3) the theoretical

tropospheric mode should be improved and the short-term tropospheric delay fluctuations will

be considered; (4) the influence about 10 µas in position and 7µas/a in proper motion due to the

gravitational lensing induced by disk stars Massive Astrophysical Compact Halo Objects (MA-

CHO) in our galaxy will be considered. The number of radio sources in ICRF should be increased

through VCS and MASIV program.

2) Linkage between reference frames. The optical and radio interferometers such as MERLIN,

VLA and HST are used for link of two reference frames. The linkage between radio and dynamical

reference frame will be determined by observations for pulsars.

3) Determination of distance. The positions of H2O and OH maser sources relative to positions

of extragalactic radio sources are determined with the phase referencing technique in the obser-

vations of the VLBA, EVN, VERA, VLA. The accuracy of parallax determined by referencing

technique of radio observations is 0.01 mas within 10 kpc which equals to that obtained from

Gaia. So it has opened a new era of exploiting the enormous surface brightness of maser sources

with radio interferometric astrometry. The trigonometric parallax will also be obtained from HST

and ground optical interferometers.

4) Test of relativistic effects. The GP-B was lunched on April 20, 2004 for testing two predicted

general relativistic effects: frame dragging and geodetic effect. The position of GB will be deter-

mined by observation of RS CVn binary HR 8703 while its relative position to radio sources with

high accuracy will be determined by phase referencing technique.

5) Navigation of spacecraft. This technique was also used in the navigation of spacecraft in 1972

for determining the position of Mars 9 and radio emission machines on the points of Apollo 14,

15 and 16 located lunar surface. The precise positions of NOZOMI which is first Japanese Mars

probe lunched on July 4, 1998 and of a spacecraft to asteroid HAYABUSA lunched on May 9,
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2003 were determined by using this method.

6) Pulsar observations. Pulsar astrometry is formed as a branch of astrometry to study the

character of pulsar in optical and radio band. The production rate of pulsars in Galaxy will

be known from their proper motion and parallax and its origin can also be understood. The 5

astrometric parameters for 8 new pulsars were determined with the accuracies about 100µas and

400 µas/a with VLBA during 1998—2000. Then 100 pulsars will be observed with VLBA. The

survey of pulsar is implemented at many large antennas such as GBT, ALFA and PMB. The

milli–second pulsar will be observed in long term for timing with radio telescope at Effelsberg,

Kalyazin, Nancay, and SKA. In optical band the measurements of parallax were made by HST

for Geminga, a high-energy pulsar and J 185635−3754, a radio quiet neutron star.

7) Binary. Over 50% of stars in the sky is binary. The orbital parameters of binary will be

determined with optical interferometer. Combining the spectroscopic observations the physical

parameters of binary will be obtained for studying the exchange of mass and the evolution of

binary. The inner core of R136 cluster in the 30 Dor nebular and 13 low mass multiple systems

were observed by HST. The program to observe the M dwarf such as Barnard’s star and Proxima

Centauri for search exoplanets will be implemented with HST/FSG and ground based optical

interferometers.

Finally the present circumstance of developing the interferometric technique in China is

briefly described. The VLBI network contains 4 antennas at Shanghai, Urumqi, Kunming and

Beijing has been operated since 2006. The millimeter antenna with aperture of 13.7 m at Delingha

has been operated by Purple Mountain Observatory since 1990s. Comparing with the advanced

world level in the field of application of optical interferometric technique our level lags behind

that more 20 years in time aspect. In the future we should attain and surpass this level in a short

period for fabrication of a large optical telescope.

Key words: astrometry; interferometric technique; celestial reference frame; extraterrestrial

planet; binary


