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TR AT, SeERLINE B T A 0G5 L SO fin e, BRI By VLBA |
EVLA | SKA 4, ZX¥EBH ALMA | CARMA %, W2 BiAy Keck ., VLTI/PRIMA |
CHARA . Mark ITIT, NPOT, LBTT %, fU&E T H B T HARTEZS [E KA 3 ) — S8R
WiH, mirE Ay VSOP | iARISE ., RadioAstro ; Y2 By HST/FGS . SIM PlanetQuest
&, BT THHEARERENEFRE RFRIE, LR T HAERERN & RN HEL.

x 8 . KRR THEAR, RERSHER HIMTE; WE
hESES: P129 XERFRIAE: A

15

i

KPR 2T RSO B S A AR R 70 SO . EBAR S5 7 A 8 R Ak i 2 S A
123, B RME ML, SHRAESLMAER:, ULTEHAARHPRI R, 20 22K H
THEAR, AR Fr R SIART SGEXR R, KA B2 28 & R
BrEe: sy CCD UE THRAER AR, SETBINERAT 240 FrmEAR, KEA
TR RS RR T 2 E XA R IT 4G, 55 T80 S B S i 225 AR
THEABLEFRICESHR, TEARRHER T IEAT FORNE AT LAGE K Pl B AR BE A 2 A
FReg 1| A EERR T W HARLER PRI A . 7E5S 2 3 P 44 IEAE 208 Y 3 T Y6
L STREEH TR 3 ERAEEY . SR EBCERI T AGTR 5 4 BRI
AKX T EOEFEHATH R IR &5, FRRETTR T T 77 w50,

2 THRORTEM I KA B A A B

AFTREAN, i TEEE LR, R ShAG AT R, ROCHITER) M0 HER 2
PR, ULEEAS ATRE M AL SR e BOR BN @ T 2 i A BAR (VT 0.057) , BEANRE BT

WefRHE: 2006-11-12 ; f&EIHEE:. 2007-06-12
HL&WH: ERER/BEESTA (10333050 . 10373021) ; LAMOST TREi#E (475 00BJK003) ; =+
EREEARAFERE S EH (KJCX2-SW-T1) , EEWR%EARZRSRHFE (06DZ222101)
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FAERREAIANTT (INREEEAGEE) . 1868 4F1EE Fizean & FA2H T AT WM BN S HE R
R, (BRI, SCREEPRNY). 2T Fizean 1788, 1881 423%[E Michelson
A Lick X3CH 30 cm it EImGEp il & 7T AR B 4 NMAng TEMER. 1920 FEANIX
W T BN T AL, BIBAER) Michelson fHE T, FMREEEB/REL 2.54 m fEH
WY E R RS 6 BIHERMAER, [BRIHK/NHA 0.020"~ 0.047" , LUFXKRET H
HAZRRBETGN THHEA WSS TH ), BETEEAETH SRR,

WEEBHERARM AR, 1967 AL T W HOR E SSTEN B BRI 2. PR AT
ICRF(International Celestial Reference Frame) 1 AGN R0 68 B 5 1Y & Lt & A 1% 4
AR E R, SFEAGB R IEL T UK/ R AT Michelson T, H
TR LG ELS i R WA 2, KA SR sh AU 4= B i B HEXT G RR 2 T R A
R, HARLEMMEREECT R LR VLBIIRT 20 £4E, £ 20 fh4g 70 FAKKIELET
BIERAR LA R, 78 20 ) 80 FAF THARIERE. 1974 415 E Labeyrie HIK
I2T(2-Telescope Interferometer) , B 2 A~ 4224 26 cm A EIEE LRI 12 m Ay JLEEZ L
BB TRLZ BT RS, KRELCTHBATUE TGS ARR M T LE, fidh
KRG AN & LRI AT USRI REREM ER. WERREEFM T AA. RIEKHLES
BAE; EE ARG, FTUSR B EAEERE 4 (B, B, B fMEafm
. BRI A 47 H BT IR TE SEE Y SR FL AT A i B b T T U AR T R, TR T
FE R4 75 T B A B
2.1 HEMHEFERA
211 BRREAHERE

i TE FY SR R R 269G AR BT BT A LR, IR ZAAI Y Arecibo(305 m , RH) |
Effelsberg(100 m , f&[E) . GBT(Greenk Bank Telescope 100 m , 3[H) . Parkes(64 m , &
KF) . Nancay(35 mx300 m , #FE) ., LOFAR(Low Frequency Array , B2 400 km , fif
2 5EESEYE) . SKA(Square Kilometer Array , 11 MEZ S H5HERG1E) %, WAKKA
ZNREMTWHAR, DGR EMER, 48— 5 Em ey Wl e — 256 1L
RS EImE, BMAEIME 1R,

KT IES TR A TR N, ASORFER, & BAU G USRI e

1) FiERERT Sicaya 32 m KRB VLBA | DUESHMTREER UV s 17,
VLBA E#fTT VLBA Calibrator(2.3, 8.4 GHz) #%,. VLBA 2cm X% (15 GHz) fil VSOP
pre-launch #&XK (5 GHz) SR FRIF Bkt ZATEM, M 2002 42 NASA, USNO, NRAO Ffiik
[ Bordeaus KA TP T 45 ICRF ERH K(24 GHy) A1 Q WEE (43 GHy) 94 fi 1Rl 19

2) 2004 £ E 55 EVLA(Expanded Very Large Array) 1% 31, XFFEAH VLA #17
BT B, WG 8 NFHIRZR 2 4 VLBA R4, BAULARH 37 ¢ 25 m RN, HHE
B 1~50 GHz , BHLBUE H 6 DHEINE 8 4>, REEN 1~2 uly , ASHHEH 0.017,
TN RBERH A A FENL, FE/AH 16 384 MEE, HREE 4x10° A EE, EAEMOE
(phased-array), W[4 (sub-arraying) fil VLBI AbFERIRE S7. Bif/EH VLA B8 /788 10
&, THRPRAE 2012 SR5ERL, BT TR RRY BT T B9, Andad TS TR 28 e e v
T2 B R A NG a5, FRAFEEERER, BEGELNKXR, G434 100 ©~ GRB
%, WREHITRRMIE T E B, FTUH T3 HRBCEN S B, DIEXT ICRF M. 82,
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EVLA BRI HLME, MBWEE, 45K EVLA/NMA(New Mexico Array)/VLBA
BAE— U, HARKIE S 25 mes 600 ki .

®1 KBEEXETISETHE

ued Ex L2 B fem  ASHE /(") BHEIR
ATCT(ATNF) WF NI 6x22 m 0.3~20 0.1 [4]
GMRT E1)ES 30x45 m 21~300 2 5]
1HT £H 500x5 m 3~30 3 6]
MERLIN Y 6x(25~76) m  1.3~200 0.01 (7]
VLBA %H 10x25 m 0.4~90 104 [8]
EVN Bk, I, qE 18 R4k 1.35~92 6x104 9]

VLA %H 27x25 m 0.7~400 0.04 [10, 11]
Westerbork it 14x25 m 6~150 4 [12]
EVLA EEs| 37x25 m 0.7~20 0.007 [13]

VERA H 2 4x20 m 0.7~15 9x1074 [14-16]

. BIRUESAI 2R 318 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) , fLEB—FF 6x22 m F/5 6 22 22 m K&k

3) %/R2% 32 m BHEFLEE ARTI(A Radio Telescope for Ireland) ¥fi# A MERLIN [ 191
1978 4= MERLIN J#4f 50 B i 2R, RIS H R GKESSHREKRW 4 I7
k2 —, BAEXH VLA Fil VLBA f Pie Town FHAL 20 im0 TAE.

4) 1997 F£ &K T FIRST(Faint Images of the Radio Sky at Twenty Centimeters) &K &2
#, HPEHE 138 665 M EIERESR 2, 2R EK B POSS(Palomar Observatory
Sky Survey) 3. ¥ FIRST 4 SDSS AT 75 2 SR 5 oA E 2 EHR A RRAE 22

5) SKA [23,24]

SKA & 11 MEZRS e ER /e, 21 ek HER A RAR, 20102020 4
W OB BT R I 2 JEOR I By R R IA Beae iy 2, EllomifUE VLA B9 100 1,
HAP RO AR 90 m HIEEEA 150 MM 200 m HARERER 30 4. BUIHE R 0.1~25
GHz . ZI QIR ERA 5 D AR, T EERNEAL, FRk 2R 3R
BRI, BREA, FHENRER, BFERIHEN. 2004 4F Fomalont fl Reid &
T SKA Hfsfafb RO, BRTE SKA H10eX 1 000~5 000 km(§ SKA — 5 J7 T kElL
HAREY 25%) YEE AEESL 10 TR, BT REEDH 6 MEEsE. BT HINELRE, SKA
WA A S IA KT B A 3047 VLBI WM, % 2020 4F, SHUEST i Bmeaee &, H
w15 1000 000 km |,

SKA 7ZERRM BT BREA: (1) Z2BRMNE  (2) sERRIRIH R %, Bk H
HMgm, =3, MANSBREGNESHZRNKES;  (3) RAYER KRS, WH B EE KM
MARRZ M, CAHESEERRZFYIHE MY, Eimi, (4) EEilE. Jrm
3 IREUR TR RN, SRR 2 RN GRBCETR. BAE VLBI M) im g
A, HERT M ARGRTE, FIARBRE e E X R R, SKA 10 7, A LA 10
ARK, 5 AT ER FZ R RE, I E AR E 0.025 mas , RBAMER 10 £,
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BRI E N 0.002 mas . SKA PP LA F&FRMR: (1) SR RRMR, annmmisg iR
T 0.5 mJy BT, 1kpe N 25 ply 5578, OH ., HO ., SiO JKEFERYERITZL. BkofE. H
SKA R 1 mJy 58 1 h, FriSALEREF N 3 pas, BIULFTRAALN 30 Mpe i AR R K
R, BT RBYTEReE B, X5 B PRI 5p B P P R Al 2200 2 T A SOt i BE B RO
IR SR IEE SR EY R, SKA BRI KHROE Ry, BEN 1%, Ry B
AR R TR RRR SR A, TR R HIEZS), DERIMIMTE. (2) riE
BT AR, B E LMC f1H Virgo BEIBAM MR RIVIER], WRABGHERERER 1% .
B SKA HEEEEME LMC fyi2E, {HJ2H SKA JUAFRIIRM, =T LA T 412 2R AR ik R
ST 5 IRH HAT (5~100 pas/a) , ¥FHS5 ERAHEENER LB FORGER., HNEZE 30
Mpc ZLEEBESHIREEE R 1% . WM OH A1 HoO ELKFEFT LUK EEFE B R 28 100 Mpe . (3) i
BERTIAMRAR. KREAM AGN B RLENIME R 7S H R B L Be i P B, X RS ry 28
X AL B FE R A AE R R T AR B, SKA MM AL EAEEEM T 10 pas , AEMI
& AGN WAL E AL (29 0.05 mas) |

®F W QUASAR | #[H VLBI MEERG—ERER. BT I=&EREUEMDHR, XM
HW VLBI M8 MM AHHA, W VLA "7k EVLA | e-MERLIN | e VLBI | i £EH)
VLBI E3%%. AT M AGN W X, FETFRY, AR eFEMAE B ISM (interstellar
medium ) 1 IGER HEL IR B 4F, JE2K VLBI IEZEH 2 mm Al 1 mm $ERYRE, 33 MFI(Multi-
Frequency Imaging) FiA,
2.1.2 ZREGHEEL D

BT FAROLS: BRI S IR AL (R 0.1 mas) DISH ), KB REEEAT
KRRV S, TEMWEIENG. R T 8 ek TRy, — B & uh # e BETE 7% .
SRR Z A, WE TR Mauna Kea . £/ F]f#J Atacama desert § Chajnantor . FFHRHJ
Antarctic Plateau , BT —& B G R MEREZ A HESE, & IRAM30 m, B¥)HP . JCMT(15
m James Clerk Maxwell Telescope , &, fif, B¢ | FCRAO(Five College Radio Astronomy
Observatory, 14 m , 3%[E)P7 | SPST(South Pole Submillimeter Telescope , &, ELERFH]
H1)[28] | Nobeyama Submillimeter Telescope (45 m , H 7<) | LMT(Large Millimeter Telescope,
50 m, EEMBAEFTLSIE) ) &, WAERASHREMTHBHAN, WF 2 fral,

*® 2 MESKENTEXRETHETE

it X H K BB L& /m oy /() 2% 30k
ALMA *. . Bk, H ZER 64x12 0.003X/0.3 mm [30]
BIMA EE BRI 10x6 0.2\/1mm [31]
IRAM R R 5x15 0.6\/3mm [32]
NMA H4 LS 6x10 1.5)/3mm [33]
OVRO EE BRI 6x10.4 0.5\/1.5mm [34]
SMA KE., FEEE TR 8x6 0.12/0.3mm [35]
CARMA EE BRI 25% (2.5~10) 0.1A/1mm (36]

H: B ESR 2Pk 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)

Hot ALMA 1 CARMA #yBARTE oA G A0F.
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2.1.2.1 ALMA B9

ALMA Z&3E, meER, WA HARSIETH. | 64 ZER 12 m REHM, KRLRE
AR, BRI B/ NS 14 km #1150 m, B2WERUH R 30~950 GHz , AHOCLLFE
MURZITHEEE R 1.6x1010 IR /s . BEUIHLHALRE T RN RSN & iz — 8 R
Atacama ¥, 2007 FE—HREF1HIZTT, (ERZBEDTERAE 2011 580, &4 VLT/VLTI
J& 2000~2010 4F[a] 2R KT H Z — (55— H & Next Generation Space Telescope) . 5
VLBA ML, 2SS EEA, ¥Rk 0.017, A# ARG RER — R KX
FHREMEBAREFALE (0.1 mas) ., HBFZERA: 1) WNSFYZERR, AIFEHFNE
—ZRBEJG; il CO B CII pyJtigek. 2) WLl B sy R B HEIX, UERFSE 150 pe Ab4E
SBMAKMHERFABEWFEEEMEITER, THENWYIE, LM, DR IE
TEMATERTEW =0, 3) IR 0.1 A HRMNREE, HEFFREXT SR E &I KH R T
HEMMRAAY, —ERMEEERRXPT RS, B R R BRI .
2.1.2.2 CARMA B9

CARMA ZfH2£E OVRO # 6 22 10.4 m KM BIMA B 25 2L EAR 2.5~10 m R4,
W, EREBCEESEE NN ARTRIEIR 2 438 m #iX, BEWCEFRIE I 50%~100% , YR H 47A UL
EERER WEBER IESTFIE.

FRICLIAN, B IETEEER 3 22 20 m ) KVN(Korean VLBI Network) ZZK&i% VLBI K
2 TAEMB R 2.8, 22, 43, 86, 100 fl 150 GHz B7 |
2.2 @& EFH (T LA Feisf) 3839

H TR E R TR AR TR EH B, A5 (O E AN TR RAE 4N 45,
2.2.1 Keck [0

Keck J& JPL 1 CARA(California Association for Research in Astronomy) H-&/ETH. &
BTV WOCHITLLANRIM Gy e T3, H 2 6 R 10 m (WEHmEH, HEEKER
85m ., AT HHEMARMIAES], NASA fTRAEELRER AERM 4 N HR2A 1.8 m /NETE,
DIRRIERE M B, Z0E A THAMT BRI, BRARNEEE 60 JEFEAMERERFER/N
HIATERE ST, R BE1H R AR R B R RN g4, DUME T M AMT R, RS
Z2[a] B2 TPF (Terrestrial Planet Finder) #2{{F &.

2.2.2 VLTI/PRIMA [41-43]

PRIMA (Phase-Referenced Imaging and Micro-arcsecond Astrometry) & VLTI(Very Large
Telescope Interferometer) fj—F X 4. AFTE K, VLTI J& ESO VLT it Xlpg—i4a, B
42882 m B 4 G BINMFHBIELE (AT) , KUK 6 FOORIER LLH M — P
MHEME. 2004 FEETH 1 & AT, % 24/ AT LETE 20052006 FF22%. TR B
ZILHh 1.2~20 pm , FEBU LR L RAEE M ILTRY Cerro Paranal . BEBKS T WA T LIE.
3ANFHAL:  VINCI(VLTI Interferometer Commissioning Instrument) ,  MIDI(MID-Infrared
interferometric instrument) , AMBER(Astronomical Multiple BEam Recombiner ) £ L4E,
GENIE(Ground-based European Nulling Interferometer Experiment) 1IEFERF#, 8 5 T H1X
PRIMA [EXERFITZ A1, FIH VLTI 7] 7E 7] WG FI I LM 34T B 40 HE R (mas BR) AR E R
BECRE B AR D' T L

PRIMA B4 VLT #7 1.8 m FHBVELTEHM, ¥7E 2007 Ffr. HMmMA R 1) f#
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VLTI &5 REE, REVIE] 19 mag IR, 2) BIEMM B KRR AMBER MIARALA] &4
A (phase-closure) A S H M HHE;  3) Wi LS REAR TN RAEN &, KHETX
F 10 pas , ZALES AT ATE AR R P EA T217, USRI AGN /58
KX, SRR RFOMER, FFRGEERERX BN, L7 RN EEXE, 7E 200
m FZ¢ L2 FA AL S A AR 30 min B2 BRI AT 23 25 107 f PR, HAHRXT R AR
BE—MA 50 pas , ERAEFTREIAE] 10 pas . FIATWRILA T Rk 1) HSMTEMIZEE, 7
HEATIUTEE B A B A HSMT 2 (240 pe AR B R/NIFTE) /MR MR ERyRI, e HpE
ZE I E, BROEBMEETEERETEF M AR (BT 12 mag) . CAMMEEENETFH]
RMEMEE. 2)WE., EXBPEMTE, UHREERSENIERMEL. 3) BRER.
MERIR B AT LA T st ig . i E A, B OPHEERe SO 12 . DIERORS R AR 1]
HE, WRMARENEFEE, AMZEIREE 10 pas/a, BT BEBEEXBCIRE AN
WAL RY T . 4) 8.0, S0RAPEENI N EEM HTRE4 18R /0 0.1 pe TEEI AR
HEAFOL, AR O BE KRB A ERE AP 2 BB IR YR, F PRIMA A[LISF] 10
kpe AMAHRXTRZE N 10% W =MAME, WREFRTERRER, NS HLXME,

2.2.3 CHARA [*4

X & E Georgia KFEH BRI H, £ Center for High Angular Resolution Astronomy |,
64 1m HRMERGEHR, H5E LB, BRELRKER 350 m, 53HFH 200 pas, 7]
DATERT WOCHELLANEM, ZAfEgRE I, (s FEA THEHEYHE, Wl EENER. IE
B R, REAREA R BRI MT B RS,

2.2.4 Mark III & 2 F # 4L [4°]

ZANER & MIT B FRFFT 3258 % (RLE) . SAO . USNO #l NRL W& /ETH. B
RS =ABrB. 1979 4F Mark I 55—t U 2] 5 B 4 T 55 SCRUA AL AH T 25 SO0 IR 353
1982—1984 FHF il 2 Mark IT 5 1986 4F 4, Mark IIT %2 57E BUR 2 L #7755 B A WL
M., BROZ 25 cm =T TH, HHIETHE, midbrmELK 12m, KbFmELK
8.5 m , TEARMIGIN T wAbT7 mHES Ry 12 4> @ A R, T RAZEH 20 em B & K B8, fEHE
SI2HIE, WM 3~32m EE WA 36 ZAFKEMFEILEL. HE E i A EEAE A
E. HEER, SEME RN,

2.2.5 NPOI [46:47)

ZAL R 2 FR A Navy Prototype Optical Interferometer , &R EEZE KX EH (USNO) |
BRI BE (NRL) A Lowell RXCH B ATETH . 1087 IF 0 U, 1002 4 0 H7E
Arizona T4 1) Anderson Mesa #] Lowell R XX & FFHERE. REMEME 35 cm 42 Y
WAL, HEFIE Y B, 8K 250 m, BEKER 18~38 m . KRN K5 E K
2 mas . WIS T 9 mag WA, THRINEM 1000 B FK 5 fIgt B E, HTFIKESSH LML
£ M WA 200 pas KAMNHEHEER WEEHN 1%) 5 ME AEBEHR 65 pas(Am = 0 mag) I
200 pas(Am =3~4 mag) FIRUE. MR FEZ HRR 12 cm ST T, HFIE Y B, %
KKEH 20437 m , ATRANEM I BERE AR 09 (R, 1996 4E 5 A M 6 H 55— K152 KR
£ MR,

2.2.6 LBT (48
LBT(Large Binocular Telescope) J& AFIR RS2 (UERREWEAR T ARE) | £
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EIPTHIZAR (FAEPTRISACK . FIRIRABMLKE:. EFTFIRKZ) | fEE LBT 4 (Ri5EE
£& Max-Planck RICHFFTH. Munich § Max-Planck HiZMBERFFTAT. I 70 KR FERFIEAT)
PLEASEIBFFERT (41 Ohio MISZKAE,  Tucson BFFEAH], Notre Dame K#5) Z [A]HS VRS
H. BPER 84 m W EFELBAER — XML, PSR OMEE 14.4 m, Hiss
JERYTEARSECT 11.8 m BImEE, AMTREHERE H1E 22.65 m WELEEEAHR, 17 IWIEHIIT
LANR BRI 5. 22 mas , BB ZIRAEWARAIRE Safford #y Mt Graham FEFRR
XE. ZUAHRE RS B, ORI EIREER I L, ATIUMIERL, 7EHE
45 TPF (Terrestrial Planet Finder) i Darwin & & iz Himss H TSN B R EE RS/
FIE U SR RFERAR BB HAMTE.

BRI LIS, A COAST(Cambridge Optical Aperture Synthesis Telescope) 49 | GI2T 39
(Grand Interferometer 2 Telescope) . IOTA (Infrared-Optical Telescope Array) 2% | ISI(Infrared
Spatical heterodyne Interferometer) (61) SUSI(Sydney University Stellar Interferometer) [62] &
6% | AT AN

3 TWEORTEA R KA I iy B A

1967 FFEMEKR VLBI 85—k VLBI 2y, 4k/5, RE VLBI WHFSMY. 1986 4
% —TiZ= | VLBI 324 TDRSS(Tracking and Data Relay Satellite System) 7E 2.3 GHz £ 1988
AEFE 15 GHz FRER Y, VUEHEH T2 258 VLBI 1%, 41 QUASAT . RadioAstron . IVS
&, SR HALACA (Highly Advanced Laboratory for Communications and Astronomy) &5 —
WUF T aLitizs /] VLBI f B2 B3,
3.1 FEBHFHBFIEAR
3.1.1 VOSP (459l

VSOP(VLBI Space Observatory Programme) J& 55—~ B\ £ 5Zjifi 9 25 [6] VLBI 3%, 12
REZEZRZHWERGETE, KR E R T M55 P mEUE T B EWERE. 2R
EAREIT HRENET R TE, (EZHXKEEMN Ao R AR E A, H
A% ISAS(Institute of Space and Astronautical Science) F- 1997 4% 2 A 12 H & & T HALACA
TE, HAEMmA5E. i TREKE, BF—KWNTE 2003 4 10 A, TLETE 20054 11 H
30 HiFlhzfr, DEYUER I &, o &, B0A R & B2 34 21 400 km | 560 km |
31.3° f1 6.3 h, W THIBRR KRG TE 3 ¥R R Z R 7 mey#esh, I g0f 58
HEBES AR 1AM 1.6 4, ZTESER T U S m iy R, TR 3 EX
BB 1.60~1.73 GHz ., 4.7~5.0 GHz i 22.0~22.3 GHz , F}2% Wil 7£ 3% B 1.6 GHz(18 cm)
5 GHz(6 cm) #4T, TAERTHRLEE R 75 K 95 K, TERM 5 4 HUmE R g & H A
ISAS 4 Usuda . 3[E NRAO [ Green Bank . 3[E Goldstone ., Vi3 7 Robledo A8 K ) .
Tidbinbilla(5 i 3 /&3 E NASA/JPL #y 3 MIRZFIREEYS) . WRIES MK VLBI Hif & v
AR ES, VSOP & 3 fHid M= : S2. VSOPT fl VLBA/MKIV , 10 4> VOSP Xl
WFAEXAE H A Mitaka FEAHICALEE; 10 A VLBA R AEXTERE Socorro VEFH AL HE;
6 > S2 i F AKX TE M E K Penticton EAHSCLFE, AT ITE Mitaka VERE . 14 E
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FWy 25 Bt e B 4%, 1 VLBA . EVN . APT(Asia-Pacific Telescope) 2821 T VSOP W
M, HLABEIA 30 000 km .

1997 4£ 3 H 24 HFEAT T H—IKRICORM, WM OH JkFEJE W 49N . 4k 5 A 7 HFI 5
H 13 H¥E 1.6 GHz M2 2k PKS 1519—273 fil PKS 1504—166 , 3 HT 2000 4£ 1 HHHFT
“Astrophysical Phenomena Revealed by Space VLBI” i<, VSOP WEER R 5L
T 855 BL REMRBIHITE. RiARRERETE 1 R MNHPRERL, AGN(3C273 |
3C279 ., 30345 %) BHRBEZHHFFT. BEEIE (40 NGC 4258 , Centaurus A fil Virgo A 4§) HY
WA, BRPERT E R EER IR, PRANSE RS0 225 30k (54] .
3.1.2 ARISE [56:57)

ARISE(Advanced Radio Interferometry between Space and Earth) J& 2000—2020 4F NASA
BJ “Structure and Evolution of the Universe Roadmap” i+ ¥R WKL EZ—., T3IHHT
ARISE 45 VSOP WA SR, LIMELLE.

#F 3 ARISE fiEARSH

VSOP ARISE
TESH RS HM 1997 %2 A 12 H 2008 4
Ffw [a 3 5
HCHL B /km 600 5 000
THILEEEES /km 21 500 # 40 000
RURIIE S 58 REHR /m 8 25
KRB Mesh Infltatable
BORHE 3 128 Mbit/s 1~8 Gbit/s
U=k Left Circular Dual
SIS /GHz 1.6, 4.9, 22 4.9, 22, 43, 60, 86
RERE /K 100~200 8~40

M 3 \[H1, ARISE F[DIFEE N 43, 60, 86 GHz ZbXAMI, 7E 86 GHz ALl 25 S IR
fE/NT 10 mJy . 7E 86 . 43 GHz ARy HFR I A4 15 30 pas , B HHITE RE MR HFR R
5%, HFEHB . SIRIE BL REMK + LML R/MERL, AT LA H A XU AR5 W
Mo B R B K ERkEE, DAy BiA g e 0.17 NaFHYBAFERIZ Z); BRI SF=
g Oy, LMESRE R KR E AL WIS S EEIEAR, DG THe i
GRS B SR B 0 A5 ORI SR e DR M R A AR, DA a5 o 5 i 2 A0 S H T 0
LS, BAEE W E B UCH T —fA= (8] VLBI () iARISE 74, “” 38/R international ,
1A 25 m FREHCH 2 4 15 m REE, mH S FEE R 900 000 km , BAMRGFH UV EHE,
BEAS 15 B RR K R R A RAR B A AP 8 15 %) | SR AEHh BRI 18 BT Langrangian 45 6 4>
B, XERRA SR, RRMER BSOS 10 15,

3.1.3 RadioAstro [

RadioAstro &% Wi B} % Bt Lebedev ¥ LA 57 B ) K 3C 23 18] /L B 6B 92 e AT &K
B RS 20 MNERWESETE, TE¥KT 2007 R E 4. TR 10 m @y 5 B EH s
TEGSH BRI R B Lz Ty, B AHH 189 000 km , T s FEELE 10 000~70 000 km | T
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Hi A BE B AE 310 000~390 000 ki 2z [A] 484k, TEZSHBREFE W EHRA R 95d, Ffh 5a,
HEFRERE 10a, TEEHIELS 0 (ballictic center) #47, H 2 AEEH A0 3 4
PRS2 i e 3000 PR S RV B, L L R T BERG BE 43 1 R 100~300 m AT 2 mm /s W
MK 0.324 . 1.66 . 4.83 % 18.4~25.1 GHz . TEESGHIIE K 1.35 cm A BRIk K 8
pas . RGP MK S2 1 NRAO VLBA B, TEMFEH .0k 55w 2258 Bk
W.# Evpatoria fI & Wr 3L W BLHT T A9 Bear Lake , HuT A ER B2 H.0F . M F Hr Puschino |
KM . Tidbinbilla M1 3EE Green Bank , HFMA H 8K 3 7ER & 5T X 55 LMN#E B K
N EBERTEAR, RSTLRAGIE. WIRFAEAL, T A ERE B I AGN Hr gk St KL
fl a7 B AGN (S BCI A 5| @ SRR R F B AL, WY B e Re it BF R Ak
P Bk By St B R S ALE], DAGE T #R4R 1T R AT AGN 5 B AT BB it X /Y 25 1/ 1 11 %
BT VLBI LA XAT LB N KR (visibility scintillations) . B 4T AR Z A I EH T #E 7 R +
FEA B g G A 2L A K BRSSO SE IS5 R, T B AAT BRRSS R
TR S A, FREBIIMNESHRNKR, ELEHEER ICRF ; #V&SEER
HBRE S A,

R VSOP Fil RadioAstro Fr#y S HELRES DR K/NEAZ, (HEFHEN IrmE
RIE & 20~100 4%, BRLAGHE 16 MR OAEREITEE, 40 Arecibo 305 m ., Bonn 100 m |
GBT 100 m , GMRT 240 m ., VLA 130 m ., WSRT 90 m(Westerbork Synthesis Radio Telescope)
S8, HEAT VLBLYAIY, {ERLZRAQBERS N, AT A #E. 55, RadioAstro WIFFmETE K K
Bt (18.4~25.1 GHz) FIDASEBLZHRMLRE, LAEAERRT[A] PSR SE 0 56 IR I e P R,
MIMTRES ELVA 7E K S BASEI W45 5 L.

3.1.4 VSOP-2 [60:61]

1997 4 3 H VSOP-1 k2] T 2 80)5, 5 H ISAS i r 7 F—fUaS[a] VLBI /M4,
2005 4E 9 HJE A ISAS #2728 2 /0% [8 VLBI i+41, VSOP-2, Fiit#E 2011 4 4 H —2012
3 AMEARS. DEAWRYE LEFT, I 55835 Hh 5 BEES 4 724 1000 F1 25 000 km
JAEAR 750, VSOP-2 kA 9 m MY R, Wil B A 8. 22143 GHz . M HERH
VSOP-1 #25 10 f%, 7E 43 GHz(7 mm) & A7 BFER N 40 pas . HANZRBIHH 4 M £
S5t A BT R A AR (mesh) g4, DASEJRUAR R LR B &, AT 980/ F T 0K FH 48 56 s AT 3%
RRFEAFIEG AR, 50 cm FE LKL R 10 Gb/s By =#E A/D sl £
PEAE o B AR VE A R e i, TEAE 25 09 S H R AR 1 a2 RIAE AL S BB AR VR 8 Bk
BT 2 em |, FAALZS BRBORBER A By 2 U B A 29 120 em(5 GHz) . 50 em(8 GHz) |
6.5 cm(22 GHz) . 1.8 cm(43 GHz) , {HATRZEAR M AGN H HoO JREFEM 17, WESRKE
2cm WEPEE. JPL A GPS B2leWLRI R £ 0.1 mm - s72 Y 3 ZEHN# 11 B VSOP-2
HEPEECER 2 cm,

VSOP-2 Rt HIy: 5T X ey v LT EMAGHR X HERES v HERWE
B R SHLE] WM AGN /i KRGS 46 a1 M AR . W8 ORI AL DL SOk B e, B Ftinie
AGN WA B TR AR, DA SR AR SRR R o 1 B A JRT B O kAl E Bk 3
WG RIS, AR 0 W S A G 3 L

RE U ERGR T 2= ER AR, (B4 TIENTEE R FE, BERAWZERSE
28] VLBI HHWMTE Kerr F MR RR. IETEHATH X ST, EEZREHRNE T
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WL, HERS X HETHIOEFTILT4ERE., A 4 m RE&EH ALMA 454, MM T—Xf
20 m WRE. fRINTEAEZEH A (BEEE 30 000 km) 4b, B NTRERE WIPKRE A HEE 5
pas(230 GHz Ab) f1 3 pas(345 GHz 4b) , ATRANRIN 7 SCAHXT R RIA BRI S, SKA KA
JEOKRPE A ST SR, BARH T EREG, —M=REmE S SKA 45687 1 GHz LT 8w &b
RIS AR, (EJZ A UMD Bea: SKA 7Em AL B R8O,

3.2 =FEWETH

3.2.1 HST/FGS [62:63]

1990 4F 4 A 24 H RXE LRI SHR YR NASA Fl ESA 5 B ] By e 2 =S (A SHm
(Hubble Space Telescope faj#f HST) KAKRZ. BE¥ LAERE 2010 47, AR5, BH AR FEH
BR, HST BAAZE—BRAENETE, HEEEHEAE RC %R UL 24 m (EHE, 7E5E
EHE _EZBNEREN 11 fShERh 147 1 3 4 90° BIBHREHE % 3 B &R (Fine Guidance
Sensors fijFF FGS) , EEH T TR A REN BN, FBib, BEEKM7iT 2R
¥l (Wide field and Planetary Camera f&j#8 WFPC) il 4 Al #%: B RAK BN (FOC) . K
RESGIEAL (FOS) o F T 2SR iy BF 38 48 5 7 HF R OGS (GHRS) FIHREMIDEX (HSP) |
K H FGS GBI T Koester 845, TGS, N ETEREEICHEBEE B
HefE5. FEEMHTUNNE, FoUREFEA THEEMNZMAEMNE. HST fEXLm H
b TR AR PR B -4 2 — B R R, LT BB L 10 £, IMHEFEHIERRZEP KT 850
i, {5 NG 2= W i A0 T RE A% ik 2 21 BE B s Bk 140 206 KiK. HST/FGS BFERKES
S5 ICRF MBCR ., BURFAS BRI, JE¥E/NEE K BT HEE D X BATFIE LT R0
TAE.

3.2.2 SIM PlanetQuest [64

21 42 NASA ¥ 83 Origin Program , A ERENRFEHER. ERXFMTEN
B, WERKHARVUSMEMMFEIE. 02 EMER, SIM PlanetQuest (44 SIM) B AL
A ME—TFF] NASA $BEHITE Origin Program H R AR ELEE, SIM &3 E Mt =
(JPL) $E A== | T8, TEGE 950 km , M 103 min , KGHEFE]—FER, SN 2004
FIER 2011 SRR, 217 5a ., TR L 7 GEEEHFE—% 10 m B b, A =17
BT IACEEATIN, 62 (0.4~10 nm) YEM 20 000 FHIHE. FERMIZ M ER, WAL
BEEREER 4 pas , TAENMIGHNEAEMGEER 1 pas , XGTEM 1 h AT 25 mag ,
SPHEFEA 10 mas , o HST 4 4 f%5. ATLUUWIM 25 kpe JE A& FIRIAE, W H T KHRIMT
B, FHEERE., BEMEPREY RGNS, WESE 1300 BUrERAE (KBS ELE
BRI 100 BURSNRAK) 2y 2558 69
3.2.3 TPF-T [69]

2001 4FSEE K LM R 2+ B IR SCE ((Astronomy and Astrophysics in the
New Millennium)) 82 R 7E 21 10 B H B FIEH R Y —RAE B — A LRI,
TPF(Terrestrial Planet Finder) HJ{f Mt 5tA . 2004 4= 5 H NASA A TPF ¥h
MAEERICEHM: 2014 FREFAIGHT H ZAUH 2020 4FE RSN L T WL, TPF
R By MR H R IR/ MTE RN, REE, f8; M TPF G52 RKAR 1
ZEARRR. KR, REAMBENSEEN, NMAHRZERE LEGEEMETE; TPF MY
RERE AT B SR I L AMT B, T ELREAS B H BT G830 BE 15 B i RARY 2245 .
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4 TR KA RS

S TR AR B 5 R DA T AR A1 /N WU, 6T =2 /ML R B,
BRT RS THALESE 2 Z MBS LA, DU i AT E AR B & P R ] 2 1543
4.1 IS EZRREL SHRE T

B2/ VLBI g T HEBRENSEE, 1997 4 23 JeEPRRCFERE S (TIAU) K&
L TEBRRERSHER (BT S/X E) , HE 19984E 1 H 1 HRHA. ICRF @ff4X 608 5
SRR ALE: Hord 212 STy R, 204 ST RECOMEETE, 102 BT R R A HiAth
TE. 1990 FELUE, TR ALER EMSH MR e AR AR, LA E PR £0.25 mas ,
S Z B FE M FREFE £0.014 mas AP, & 2004 FFGEJERE N T 168 B, ICRF JHEILE 776
B AMER, &8 x8 F 1 M.

$& ICRF [ EAEE AR 4 DTHMNE: 1) MATEMZEHIEE00E[E, B4 557 8
TRRI A%, 2) FFREXT ICRF JEA AL, DAY/ NIE S5 /X RAR I A B s,
bi-monthly Research & Development of the VLBA(RDV) X, K fil Q IKERIEMEEFEREE
WERLEWIMNTHE . REE NASA IREMFH 4 MREZHT Ka B, & 2007 4
AIRER 7 HRER, JUENTILSEIE 18 B8, (HEM 1978 SEFF I MY S/X ik Befe#it & X/Ka
WEBFE 5~10 FEEBM B, FrLl, 2 2017 FEAREET R AFEHORM .  3) SR E R
RUFAEIANE 3. 4) Th AR ER KRB R G| 1 #E AR EM BiTREm, B
MZ1A 10 pas Fl 7 pas/a

SFE YR A N2 K Al VLBA SEjitE A HEJR K K (VLBA Calibrator Survey, VCS) #+%1. M
1994 4F 8 HE# g VCSI-3 R £ 2004 4 5 A B4F 1968 FFr i, HFAH 80% wy i r]
DIRUEA AL BB R . DI ICRF il ICRF-Ext.2 J5, 294 2291 ] 2 4LAH A 2 l 4
AR, @ik VCS1-3 &G, 76 > —45° RIX, HE 5.3% WRXFE 4° (RN HEAH
RUETR. 1998 4 e MERLIN ¢l H 7R 45 —20° LAt 100 000 F 3% fE & mJy kS A mas
BHNIE, VLA WAERMKRITR, &7 VLA F1 VLBA ) MASIV(Micro-Arcsecond
Scintillation-Induced Variability ) #& K H F-FRBOH ST, 2006—2012 G4 XM 10 000 55
T8, DMEXF ICRF %, 4 )5 SIM PlanetQuest fil Gaia #4562 S H 4, SIM %544
FFE 1300 WAL BE RAARZ R, BRIFMENERY, BT RE Gaia 5 VLBI Brég th &% 38 4
BS54,
4.2 SBELRNBFR

ICRF RS HESEY, dTFEMEEED, LA LERAKES %S HLE, HEHK
S AT S E R A S AL S HST SIS A Y D6 28 %5 B AR A A K 4 B i 2 B R T H AR,
RS S F S H B AR 1L, MERLIN A1 VLA —EFEN & B 2R AL E M BT, AR
B R I 25 SR W] DA S B R 12 S R C R
4.3 FEERYlE (582

VLBA . EVN ., VERA ., VLA S8 AFIAHALS BRI 2RI R K, BEEIKETR
AEXF T A U A AL B (B K AR BSAE 5° DAW) , KEBEIAHF] 0.2~0.5 mas , i mhg Al Ik H|
0.05 mas , EZ&MEZF] 100 L/ EEMMEM A1T, MERHE R 0.04 mas , L 2000 429 H
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—2002 4F 6 AWM IRAS 2100844700 52 B ICRF 2100+468 L & 2001 4F 1 H —2002 4F 5
AN W3(OH) 52 8K ICRF 02141+622 A, B H VLBA &3 7 K, #i& KK
T8 TRAS 21008+4700 (9 H4T Visr N —44.8 km/s , MM JEHEMZER 0.18 mas, H ISR
A 5.26 kpe 5 JEEXTKBKETE W3(OH) HORRE m5 2] Visr K —46.7 km/s 1 —51.1 km/s , #H
R JEAERLZE R 0.49 mas F1 0.44 mas , BEESSAR (2.05+0.23) F (2.26+0.09) kpe . Xu A
(2006) M Tl e+ W3(OH) H BTG B X8y FHGE kTR, o B A7 AT 150 ie & i e % h £¢,
7T DA e LS KRR, LA T R T R S ALZ 3,

HST FIHh G TN @ =AM E, 4R 5KESMMEEAARF. &I Pan Al Soderblom
SAIE T R R AR BRI, BN RSKEAMER 5 B384 | Van Leeuwen 1
TR ORI EROH, K TTRERILT & B | REA TLEAENE 100 pe DL IR
=AM, AR TR EEEY RE 10 kpe , HMERKEH 0.01 mas . BR
2015 4F Gaia ¥F£325HH 1 x 10° HEMME, HBETHELRS 0.01 mas #2Y, {EHE Gaia fIJ6
227 N RE VR I 4 2B 3 I 4 5 ) 4R T A R AR AR O L 0 SR D) B HE ol B R S R A,
Fr DA SR PR IR T 52 B VAR RE T 8 =AM ZRIFreot. B2, 7E Gaia Al SIM EHHT, H
F 2015 5T MM AT LXK E A 0.10 mas , MAXAFE A 0.010 mas ., REMEA T —2 KK
& ALMA fil SKA $#NIZ1T, 52 4aXt FUAR R R A Hoks BE 7T 3K 0.010 mas |
4.4  EXIBEYIELE B6-88

2004 4 4 H 20 H & 5tH7 GP-B(Gravity Probe B) J& NASA 4 Stanford KR S1ETH.
GP-B ®A77E 643.7 km SRR YUE, FHI 320, Fay 18 A H. HEM H Byt 2 K i
J7SCHX AT 2530, (frame dragging) FIHAY., X THIF Schiff i+5 643.7
km 75 B AR BUIE R BERR BT DA 42 mas/a 5 J5 3 A FEIRRHILE F-H #3) 6 600 mas/a, GP-B
T 4 AFEIEAY, 1 ZEEEEERT 1 BE (R RS BIXUE HR 8703) BEATWLI, FHRkE HmeE
U A S RO E, B R OGO =AM TR EMZE,  York K2Ef1 MIT F 1997 4F
1 H16/17 H —2001 4 1 A 29 H, FHHEF 4.5 a M T HR 8703 FHX THEH: 2 B IE 3C 545.3
28 WM, B 22504194 1 B 2252+172 S RAKMI R ETE, RHE 27 WALEN E B3, #HFT
11 AREMESE, 40 2 Mg, 2847, 1TPME. 2 MnET, 4 MREHES
. FRMER (10.5440.13) mas(fR EAFERHMEH] (10.33+£0.76) mas) , HATRHNEFEEA
AEYeE, BRI T 0.15 mas/a, BIEETA (0.064+0.03) mas/a® . WML FFFLE 2007 4F 4 A
AR 19781 2002 4E 9 AARE S QSO J 083241835 M4, WNEH 6 = (¢/cgrav) — 1 = —(0.02+
0.19) BEAT 45 51 S ey B9,

4.5 KHREVSAT

HIE 1972 FEE L A& VLBI(AVLBI) HARME TR SH AR 9 SHAE. 45,
1973 48 10 A 20 HXF ALSEP14 (B[l 1971 4EFi%k % 14 S-7E AW _LCE I & 535 Apollo
Lunar Surface Experiments Package) 528 Bk 2 [a]#47 AVLBI g9¥, XA AN E T Ff
WF 16 5 AHEAMAR THEAMRGALE, FHNE TRES 14, 15, 16 SILES 4 BRAHE
SHOLE. BT SAT, B4 H K BB (24 GHz)230 iR Q B (43 GHz)108 B Ay & 10093

1998 4E 7 H 4 H, HAKHN THE B AEHFENZF NOZOMI, #FE 1998 4F 9 A 24 HFI 12
A 18 H {& B BN A BREHE S NOZOMI T 1999 4F 10 A 11 HEK KR, {HEARFHY),
TRMgs HEB4k2EL8 H 217, 4 4F)F, 2002 4F 12 A AT 2003 4% 6 H NOZOMI FRik Eir #iEk,
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e B BRAE S T 2004 AN BNK KR, KT HE 2003 4E 6 H 19 HAFEIEE 2 RS Z I HL
1E, 20024E9 AJE, 9ZHA VLBI RZEMIMEK Algonquin 46 m RS M T T VLBI X
ICRF JEATEENM, LA NOZOMI AL, L4555 BRI A5 B By AHFF. 2003
12 A 9 H, HEES KEMIE 1000 km , HEHFEEHEARKEYE, 14 HEEIFA
B, SR HIZE T 2a, 200345 A 9 HHARS T 2/M7E HAYABUSA €M, 2003 47
9 H1HZE 12 A 31 HMAMETE ICRF ik 24 FREM (BE HAYABUSA /MT 5°) 1R #E
ST, -7 3000 B 00 5 g 4 SR e 99

4.6 Bkihg (95-99]

H 1967 &K Bkt BLISK, Rkl B—E A ANIBTRE.  Joe Taylor Fl Russel Hulse K&
PPk X PSR 1913+16 MiAk1S 1993 44 DURYIFEAE, FES B A OG22 I BB X ik vl R B AL
BRFEAME, BRI ANK B RN RS, BFR ke B HITHMMESR 5 MM 3k
RRT R B FR AR, DIEACEBUER B BB, X ANRBAS 2 855 ry A BE K of B =
FAMZE, WL RS ARG HIEER, T AT RIS RS SRR A, AT
T fr B R ko B ATTE S R A A R AT LA DA Bk i BB 7 A g R X R R AT B o B
R s (SNR) B, MAKei AT SNR g f BEA kol B 8732 S 1Bk oh EAUARAE SNR )
I, FHHRER ST ERE KBNS ET FEREITEFOCRRNAR, AT
FF SIS R R, URKSHIRYSFRT, 19982000 4EFE 20 cm(1400~1740 MHz) % Bt
5~7 W VLBA M2 BEARM E 9 Bhkop 2 (FiE 8 mJy) 9 5 MREEMESE: T 2000 #
fLEE. MZEM B4, HALEM BATHREEE 258 100 pas 1 400 pas/a , FPKF2H VLBA W
M 100 Wikt 2., HST WM T SAE Rk 2 Geminga(J 0633+1746) A5 H T2 (J
185635—3754) 2.

WL bk BR3ESTTE VLBA ) 5 GHz I BHARES, FrLARRZRH) GBT(Green Bank Tele-
scope) . ALFA(Arecibo L-band Feed Array) fil PMB(Parkes Multibeam) 7E 1.4 GHz {05 H 7E4R
TE T ki B R HR, A ALFA 72 5 SENREAR I 1 000 ipkh . 5746, Lk Effelsberg
100 m BLEEE, % Wr Kalyazin 64 m | 1 Nancay i B BEIEEE, DIARRKH SKA FHAK
BRI K0P BB R 13 (Pulsar Timing Array, PTA) , DIMEFF BRI BB T/, 3
BAEEAE R IH R P 3R IR Z AT | 7 S M) 77 T BUAS EoR .

4.7  WEWM

2R 50% D EREE SR, FEWNEIFFEEERSUWEENZA. ST RSN
AR E B HIESE, KH S0 CMINARSS & v SRR MBS E, AHFRAUEZ [H)R
A, RN B RAENE S5, 6T Mark IIT A1 NPOI Dl Jz HST #RA I
HIXCEEI R, BRAEC RENEII 2 B 65 pas(Am = 0 mag) F1 200 pas(Am =3~4 mag) HIXX
B, el 30 pisa e, FEARN 20-20-20 RERGRIMSE 100100 e TS
HST/FSG #AXHRIMT RN, EZE0M M BIERE, R OtiEs MsVe ,
011 My) . EGVEE GGEE My Ve , Jiil: 0.16 M) 25, EVN #l NASA ) DSN KR4
WAWMITEE dMe STHEHRAN R, DUEIRFE/DNTARHEE 192,

5  HiRIE

1987 4F 11 A BIBR A 25 m REFNIZEFT, 1994 FFIr & ARFFHF L VLBI B
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TAE, WRESTE THEARERERIIH A, 1999 4 3 m MK RELRIESTHRLE.
2006 FEJLIRE =1 50 m MR 30 m REBAZEIT, EMWH, KICH 2 8 TR R JE K
¥ VLBI MY, %MK VLBA | EVN fil VERA —FEl 2 555 E bRy VLBI W5k
G AT A FF A TR TAE, BAMEShn SKA BEFRE/E. 20 4 90 L4 1L R
BEAIGH 13.7 m ZEKREREHRAN LE, REREZSRABELZEKREENITR, HES
T ALMA #ERrEVEH &I,

HFEREREFE AN TLIAR R T E A E b2 RS A 25 (6] 4 HER Y A AR B 5T
RBREFHREELCTWAET T THEAM, “+—H BRARPFESSESIHE “ERAXR
CGEET W HEE BB WAL, RTETHHEARERERLA FERERENE, SERE
HATFEER, EREET 20 29, IERECT ARSI LE L, 55850 iF
HRR LG, BE & R SCHALI B A 72 P A BAR EBUS RER#EA
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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 VLTT/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 pas in position and 7pas/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 HoO 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,



4 #3 B T BORTER A A B 363

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 100uas and
400 pas/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



