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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?

F=F{-t)xu(r,i) — m=my,+2.5lgu(r,z)

F, = const r(¢)=v-t+r,(¢)



What is it telling us?

Galaxy: Optical deptht is low

—> Schwarzschild lens
model for p(r,?)
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What is it telling us?

m(t) = m, +aa—’;1(t—to)+(r(t)—ro)-Vm+9%

r(t)—-ry=vi+r,(t) r,=(x,y)
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— Correlation between (T, X, Y) coefficients in
different images




Correlations between (T, X, Y)
coefficients in different images

m(t) = m, +%—’:‘(t—to)+(r(t)—r0).vm+m

T (mag/yr)




Individual velocities and
magnification matrices

V. =V,+Au,

« Assume | Ajuj <<v,
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Order-of-magnitude argument

 How good is linear approximation?

m=my,+(vt+r,)-Vm+R+Am R=(vt+r,)’D,
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Order-of-magnitude argument

e [vm]~1  |r,PD,]~1
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* Redshifts of order unity
» 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
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Application to QS02237+0305
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Application to QS02237+0305




Weird velocities

- Effective transverse velocity
v, =(-15x£7,-1x2)km/s
v, =(5£20,2+4)km/s
v, = (-24+20,-4+ 6)km/s
Ve =(14+110,~7 +20)km/s
v, =(-20%+4,-7£1)km/s

T (mag/yr)
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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

Am=0.0001
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