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Abstract

Astrometric observation of 10 micro arcsecond accuracy will be possible
by using VERA .

1. We estimated the optical depth and the event rate of the positional
fluctuation of the extragalactic radio sources near Sgr A* due to the
astrometric microlensing by disk stars and bulge stars are estimated
and found that such position wander degrades the measurement of
trigonometric parallax of Sgr A* significantly.

2.The collective gravitational deflection by the bulge, that is called
MACRO-Lens, are observable magnitude. This effect reaches 0.6 micro-
arcsecond/yr and it has a secular component. The measurement of
these effects will provide us valuable information on the density and
mass function of the Galactic Center.
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1. Introduction
Detection of Galactic Rotation of Solar System

phase-referenced to QSOs J1748-291 J1745-283

* Reid et al. 199 VLBA 43GHz,2yr
e Backer & Sramek 1999 VLA 4.9GHz, 17yr
SgrA*

8Kkpc
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VLBI observation of SgrA* =>6mas/y




1. Introduction

Gravitational Lens effect to the G.C.

Micro Lens effect

of reference QSOs
by the star near the line of
sight to G.C

Individual Star

Astrometric
Microlensing

(Hosokawa,et al 2002 )

Macro Lens effect

of reference QSOs
by galactic potential
near the line of sight to G.C

Group of Stars

(1) SgrA* (Massive BH)
(2) Core

(3) Bulge

Macro Lens

(Ohnishi, et al. 2003)

1. Introduction

Apparent Motion
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e Gravitational Lens

Gravitational lensing is one of the most
promising tools for studying invisible
lenses like MACHO and low-mass star in tt

Galaxy.
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2. Astrometric Microlensing
Review of Astrometric Microlensing

e Astrometric Microlensing

The positional shift of the image centroid due to stars and
MACHO are observable by means of high-precision
interferometric astrometry at the level of a few micro arc
second.

Impact parameter in the unit of Einstein ring angle:
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2. Astrometric Microlensing
Optical Depth and Event Rate
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2. Astrometric Microlensing
Scaling Law
|mage shift and motion Relation between Image shift and its
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3. Astrometric Microlensing and Parallax
Motion of SgrA* Referred to QSOs
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3. Astrometric Microlensing and Parallax
Optical depth and Event rate

The optical depth and the event rate of the positional fluctuation
of the extragalactic radio sources near Sgr A* are estimated.
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3. Astrometric Microlensing and Parallax
Trigonometric Parallax of Sgr A*
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There is aconsiderable probability that the gravitational deflection due to the stars in the
Galaxy causes the positional error of the order of 10 micro-arcsecond in the measurement
of the trigonometric parallax of Sgr A*.

When we observe the position of Sgr A* and nearby extragalactic sources in order to
measure the trigonometric parallax of Sgr A*, we must observe their positions for several
years and examine whether or not there is a gravitationally induced positional shift.

If a discrepancy is found in the measurements conducted in 2 consecutive yr, one should
first doubt the possibility of the gravitational deflection by the stars in the Galaxy.

A few years of observation will be required to separate the effect of the gravitational
deflection from the other effects with the accuracy of 25 as.

Aiming for an accuracy of 10 micro-arcsecond , about 10 yr of observation is needed.




4. Astrometric Macro-lens

1. Column density 2.(L)

2. Column Total Mass within L

w(U) = S

3. Gravitational Deflection
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Pass of ray

4. Astrometric Macro-lens
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4. Astrometric Macro-lens
Illustration of Shift by Bulge Motion

5. Astrometric Macro-lens in our Galaxy
Adopted Galactic Model

Alexander & Sternberg (1999) CO re + B U I g e + D i S k

Characteristic Length Scale

Core Bulge disk
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5. Astrometric Macro-lens in our Galaxy

Effect of Core Motion
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5. Astrometric Macro-lens in our Galaxy

Effect of Bulge Motion
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e Secular proper motion of QSOs
* More than 1000yr!




6. Conclusion
Summary of MACRO Lens
Macro lens effect of Galaxy is important

Apparent Motion of QSOs

Internal Collective
Core Core + Bulge
44 as/10yr
6y as/10yr

The collective gravitational deflection by the bulge, that is called MACRO-Lens, are observable
magnitude. This effect reaches 0.6 micro-arcsecond/yr and it has a secular component.

The measurement of these effects will provide us valuable
information on the visible and dark matter density and mass
function of the Galactic Center.

A. Astrometric Macro-lens in our Galaxy
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A. Astrometric Macro-lens in our Galaxy
Total Mass inside the Impact Parameter
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A. Astrometric Macro-lens in our Galaxy
Total Mass inside the Impact Parameter
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