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Dark remnants so far

Around 30 in X-ray binaries

Few known from GW signal detection

Young, y-emitting NSs

Plllsars AT2017gfo

GW170817 - neutron stars y '

Cooled down, i1solated NSs

41"/ 8 Kpc

Stellar origin, isolated BHs



credit: Scott Gaudi
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(Gaia not designed for that...

astrometry in the
history

- Data not available yet
+ 1D astrometry

*  Dramatic decrease of
accuracy with
brightness

« Low cadence in Bulge
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solution No. to t g‘ lio ug TEN REE Iy
(-] [days] [days] [0E] (-] (-] [mag]

0.32 10.80 0.055 +0.0012 +0.0049 +0.0006
1. 4091.98*0-32  254.50*10.80  _0 87010055  0,0322:0-0012  _0,0742+0-0049 15.452210-0006

0.26 8.22 +0.027 +0.0011 0.0026 +0.0006
2. 4090.721926  296.52'32  0.66470-027  0.0293*9W!1  —0.0529+0-0026 15.4529*9-0906
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I-band G-band V-band oL TAC
[mag]  [mag] [mag] [mas] [mas]

12 13.3 14.2 0.056 2.31 .

Adopted per transit astrometry:
13 14.3 15.2 0.089 3.54
14 15.3 16.2 0.145
15 16.3 17.2 0.244
16 17.3 18.2 0.430 O, — O .trAF / 2

17 18.3 19.2 0.818

On-CCD centroiding errors estimated by Jos de Bruine

OAc = 2%0 wsm
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It can be done, but...
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Gaial 8bmt

Reset zoom

< G (Gaia)

O V: APASS

Magnitude

O g: APASS
O i: APASS

O r: APASS

ar. '18 Apr.'18 May. ‘18 Jun. '18 Jul.'18 Aug. '18 Sep.'18 Oct. '18

Observation date (TCB)

Relatively long + low parallax signal + no blending
= BH?7?7?



Simulations not too promising so
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WEFIRST
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e Gaia not designed to accurately cover transients, especially
astrometric ones

WHY IS WFIRST SO MUCH BETTER? e Gaia provides good accuracy only along the scan direction

 Cadence: 15min vs >30days

Main problem for Gaia: precision drops dramatically with

brightness



Conclusions

It may be possible to detect BHs by simultaneous observation of
the microlensing event in Gaia and from the ground

Brightness of the source 1s a crucial thing as Gaia astrometric
accuracy drops significantly for faint targets

Basing on crude rates estimates, we expect few BHs to be
observed by Gaia and possible to identity, if followed-up
sufficiently from the ground

WFIRST (~2025?) is very promising in the

context of astrometric microlensing
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OGLE3-ULENS-PAR-02
Centroid position relative to the source position
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