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Scientific goal

@ Astrometry with 10y arcsec. accuracy between
background object and galactic object within 2.2
degree separation
— Proper motion and parallax measurements

m 3D map and velocity field of the Galaxy

m Detailed 3D velocity structure of molecular gas around
evolved stars and star forming regions

@ Phase referencing to improve sensitivity with
long integration




VERA scientific goal

@ Measurements of determimatign with VERACO. a6
distance and proper Tetera mtion Wi HIPPARCOS(Tma
motions of galactic \\
maser objects

@ Dynamics of the Galaxy
Maser object:
luminous point-like
objects
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Specifications

@ Antenna diameter ; 20m
— surface accuracy ;250 4 m
@ Observing bands ; 2GHz, 8GHz,
22GHz 43GHz
@ Tape recording rate  ; 1Gbps
@ 2 beam system for phase referencing
™ Path error between 2 beam; 100y m
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Recelver platform for 2 beam
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Radiator for 2 beam phase
correction on the surface
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coherence factor
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VLBA PHASE FITTING AT 15 GHz by E.B.Fomalont(2006)

Observed phase Residual phase after fit
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Use a ‘mini-solve to determine better Result of best fit to source positions
source positions and linear phase And phase gradient. What remains
gradient in sky. Phase gradient is is the residual temporal clock
caused by the sum of many error.  Relative position error
effects but dominated by the error About . (Structure effect
in the zenith path delav. has been removed|)




m 22GHz/43GHz

— SiO(v=1,2)/H20 NML-Tau
B |

- 22 H20/Cont.

— 43GHz SiO/Cont.

— 22 GHz Cont.

Orion-KL)




motien for V

0.2 § 0.1 0.2
LI ) (15 i v T, R e S A T [

Used distance :
180 pc -250 pc




(IRAS19181+1349)

RA (maa)

8 3 33 36 38 41
Vigy (km =)

NML Tau SiO J=1->0 v=1 and v=2
D: 250 pc




VERA future timeline

OScientiﬁc Goal
a. Annual parallax and proper motion

measurements { within 1kpc)
3D structure of nearbt Giant Molecular
Period-luminosity relation of Mira variables

b. Annual parallax and proper motion
measurements( within 3kpc)
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c. Annual parallax and proper motion
measurements( W|th|n 10kpc)
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Feature of East Asia VLBI array

@ Dense station distribution
total effective aperture :
5600 m?@ GH

4,400 m? @22GH

@ Wide band observation
— Wide band recording
— Optical fiber link
@ Phase referencing
— VERA : 2 beam
— KVN : multi-frequency

@ VERA reference

VLBI
July 7th @NAOJ

Park(KASSI) Kaifu(NAQJ)




Summary

@ VERA is a unique VLBI array with 2-beam
system

@ System implementation was finished

M@ Usual operation (250 days,4,200 hours per
year) was started

@ Annual parallax may be detected, but the
accuracy still must be investigated more.

@ East Asia VLBI network is organizing with
Japanese, Korean and Chinese stations.




