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Observation of QSOs through our galaxy

Observed positionof QSOs are shifted,
apparent proper motionof QSOs are induced
due to gravitational lensing of the matters in our galaxy.
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Our Model

1. Disk Star (1 M Exponential Disk model)
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We cannot see QSO beyond bulge.

Expectation Values of QSO positional Shift
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Results of numerical calculation

Due to disk stars, mainly.

MACHOSs' contribution very small (under 0.1 Mg, assumption)



Impact parameter vs. Positional Shift of QSOs
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Expectation Values of Positional Shifts of QSOs
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Proper motion of Lensing Matter (g /),
will induce the
apparent proper motions of QSOs
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Results of the numerical calculations >

Positional Shifts due to GL Mass x Density
MACHOSs' contribution is small
Induced Proper Motion Density

MACHOSs' contribution is NOT so small (if exist!)



Expectation Values of Induced Proper Motion of QSOs
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Optical depths

Distribution of Pos. Shift and Induced Prop. Motion
— Far from Gaussian

Optical depths are also useful and important
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Optical depth ( 10 nas Positional Shift)
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Optical depth ( 1 mas/year Induced Proper Motion)
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Discussions and Summary

Accuracy limit of Extragalactic Reference Frame

when the optical depths > 1,
almost all positions of QSOs are fluctuated,

affected by multiple sources

Scaling laws tell us that s, (1 mas) and S, (0.1 mas/y) >1
in the vast region of the celestial sphere

- Difficulty in finding an reference frame
covering the entire celestial sphere

The AGING of Reference Frame will be observed

when the QSOs' positions are measured
with the accuracy of 10 mas,

New Way to prove the structure of
Disk Stars and Galactic Dark Matter

See the paper (Astron.J. Vol. 114. No.4 October '97)

on the detail of the calculation, MACHOSs' core parameter,

effects of the Orbital Motion of Earth, and

See the poster in S183(0Ohnishi, Hosokawa and Fukushima)

MACHOs detection and MACHOs' core parameter



