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Natural formalism for microlensing
(Gould, 2000, ApJ, 542, 785)

• All quantities projected onto observer plane

• Coordinate frame is fixed by source and lens

• Many things (those related to observer motion) look simpler!



What is the annual parallax effect?
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What is it telling us?

),( trm

• Galaxy:  Optical depth    is low

Schwarzschild lens    
model for 

t
Þ

Er

t
y

yy

y

|)(|

4

2
)(

0

2

2

rr

r

-
=

+

+
== mm
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(Smith et al., 2002, MNRAS, 336, 670)
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Use Taylor expansion: 
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What is it telling us?
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Correlations between (T, X, Y) 
coefficients in different images
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Individual velocities and 
magnification matrices
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Order-of-magnitude argument

• How good is linear approximation?

• Rescaling to Einstein units:
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Order-of-magnitude argument

• How good is linear approximation?

• Rescaling to Einstein units:
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Order-of-magnitude argument

• ,

•

– Optimal t ~ 1 year

•
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• Highly symmetric configuration

• Intrinsic variability constraint
• bulk velocity constraints

• The lens is NOT:
• a virialized cluster member
• massive elliptic galaxy

• The system is not far from 
the direction of Solar system
motion with respect to CMB
(additional 350 km/s)

• Narrow-band observations
are possible

And it should be bright, favourably located on the sky, year-around observable etc..
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Weird velocities

• Effective transverse velocity

• Using a different method

(Schmidt, Webster & Lewis, 1998, MNRAS, 295, 488)

km/s)21,715(0 ±-±-=v
km/s)42,205( ±±=Av

km/s)64,2024( ±-±-=Bv

km/s)207,11014( ±-±=Cv

km/s)17,420( ±-±-=Dv

km/s)22,98(0 ±-±-=v
km/s)54,2042( ±-±=Au

km/s)712,1749( ±-±-=Bu

km/s)201,4020( ±-±=Cu

km/s)216,513( ±±-=Du
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Conclusions and Outlook

• Photometric monitoring of 
some QSOs can help 
determine 3D picture of 
their motion

• Little chance to know 

a priori where the method 
will work

• Photometric accuracy is 
most important

• More data are needed

• Try it yourself!



Thank you for your attention!


