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Gravitational lensing
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Extragalactic source

Quellenebene Quasar or galaXy
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Gravitationally distorted Galaxies (HST image)




sl

Stellar source
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Star (most likely in the Galactic

Bulge)

Lensing star (most likely an

M-dwarf)

Observer



Microlensing event
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Example light curves
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Microlensing surveys

Monitoring about 10° stars of the Galactic Bulge with

e OGLE: 1.3m telescope
at Las Campanas, Chile

e MOA: 1.8 m telescope at
Mount John, NZ

—— About 700 events each season




The Einstein Ring

observer




Microlensing event with perfect alignment




Radius of the Einstein Ring

Assumptions: Source in the Galactic Bulge,
Dy, = Dyg,
M = 0.25 M

Viewing angle (scales with \/M #ﬂ):

O =4.9-10"* arcsec

Radius in the observer plane (scales with \/M

Rp =42 AU




Observer plane




Simulated lightcurves

e [wo parameters have to be measured:
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e | hese determine the Einstein radius in absolute units.



Estimating the mass of the lensing star

e [ he Einstein radius scales with mass and distance of the
lensing star, hence constrains these.

e [he problem is still degenerated, but the uncertainty of
mass estimations based on assumptions about the disk

mass function i1s reduced from a factor of 2 to about
10 %.




The cream on top of the cake: an exoplanet event

3Fsb o o & YSF 043 e Observation of a
25 13 s A_ " planetary deviation in
2 == Ve iR a microlensing
- ”./ -t lightcurve provides
= Eﬂ;hh~ the ratio of planet
R mass and lens star

~20 0 20 mass.
days since 31.0 July 2005 UT

e [hus measuring the parallax constrains the absolute
planet mass as well as the lens star mass.

e It Is not necessary to measure the planetary deviation
by both observers.



Rosetta Steins flyby (2008-Sep-05)




Distance of observers

Distance of Rosetta from Earth, projected into the observer plane
for the four corners of the proposed target field
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The OSIRIS instrument
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OSIRIS performance

2867 Steins

e OSIRIS performed pho-

tometry with a relative
accuracy of 0.02 mag for

-0.1
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S tude 16.6) with 5 minute
ITO = 53805.0 M D ] exp OS u reS .
e A serendipitous OSIRIS image of

a field close to the galactic cen-
tre isolates individual stars down
to magnitude 16. Even fainter
sources can be measured with ad-
equate background subtraction.



Galactic coordinates
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Scheduled OSIRIS observations
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20T M OGLE I fields

OSIRIS fields

| [deg]
o We will image 8 different fields, each of it 7 times, over
a 4 weeks period from Sep-07 to Oct-04.

e Dedicated ground based observation campaigns are si-
multaneously conducted in La Silla and in La Palma.




Expectations

e We expect to capture about 50 microlensing events.




Expectations

e We expect to capture about 50 microlensing events.

e [he expected number of exoplanet eventsis 1 ...




