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Interferometric Technique and its Application on Astromet ry

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

Abstract: The optical, infrared and radio interferometers, such as VIBI, VLA, SKA in cen-
timeter band and ALMA, CARMA in millimeter band and VLTI/PRI  MA, CHARA, Mark Ill,
NPOI, LBTI in optical band, are introduced. The application of interferometric technique for
space strometry, such as VOSP, ARISE, RadioAstro mission irradio band and HST/FGS, SIM
in optical band, is presented. The research topics using irrferometric technique in the eld of
astrometry are given as follows:

1) Establishment and maintenance of extragalactic radio réerence frame. In order to improve
the positional accuracies of radio sources the following w& should be done: (1) In the VLBI
data processing the in uence of structure by using structure index should be estimated. Now
the structure index of 557 radio sources are given; (2) The akervations of radio sources in ICRF
will be made in high frequency in order to reduce the in uenceof structure; (3) the theoretical
tropospheric mode should be improved and the short-term trgpospheric delay uctuations will
be considered; (4) the in uence about 10 as in position and 7 as/a in proper motion due to the
gravitational lensing induced by disk stars Massive Astrogysical Compact Halo Objects (MA-
CHO) in our galaxy will be considered. The number of radio souces in ICRF should be increased
through VCS and MASIV program.

2) Linkage between reference frames. The optical and radionterferometers 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 pubss.

3) Determination of distance. The positions of HO and OH maser sources relative to positions
of extragalactic radio sources are determined with the phas 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 wich equals to that obtained from
Gaia. So it has opened a new era of exploiting the enormous sfaice 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 e ects. The GP-B was lunched on April 20, 2004 for testing two predicted
general relativistic e ects: frame dragging and geodetic eect. 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 techique.

5) Navigation of spacecraft. This technique was also used ithe navigation of spacecraft in 1972
for determining the position of Mars 9 and radio emission mahines on the points of Apollo 14,
15 and 16 located lunar surface. The precise positions of NG2ZMI which is rst Japanese Mars
probe lunched on July 4, 1998 and of a spacecraft to asteroid AYABUSA lunched on May 9,
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2003 were determined by using this method.

6) Pulsar observations. Pulsar astrometry is formed as a brach 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 wh the accuracies about 100 as and
400 as/a with VLBA during 1998|2000. Then 100 pulsars will be obs erved with VLBA. The
survey of pulsar is implemented at many large antennas suchsaGBT, ALFA and PMB. The
milli{second pulsar will be observed in long term for timing with radio telescope at E elsberg,
Kalyazin, Nancay, and SKA. In optical band the measurementsof parallax were made by HST
for Geminga, a high-energy pulsar and J 1856353754, 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 an 13 low mass multiple systems
were observed by HST. The program to observe the M dwarf suchsaBarnard's star and Proxima
Centauri for search exoplanets will be implemented with HSTFSG and ground based optical
interferometers.

Finally the present circumstance of developing the interfeometric technique in China is
brie y described. The VLBI network contains 4 antennas at Shanghai, Urumqi, Kunming and
Beijing has been operated since 2006. The millimeter anteramwith aperture of 13.7 m at Delingha
has been operated by Purple Mountain Observatory since 19%) Comparing with the advanced
world level in the eld of application of optical interferom etric technique our level lags behind
that more 20 years in time aspect. In the future we should attan and surpass this level in a short
period for fabrication of a large optical telescope.

Key words: astrometry; interferometric technique; celestial referece frame; extraterrestrial
planet; binary



