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OOTLINE

). HOW MANY WwD-WD BINARIES WILL el )SA
DETECT?

2. HOW MANY wD-WD BINARIES wiLL GAJA &
LSST DETECT?

3. HOW MANY SIMOLTANEOULS Gw & EM
WD-WD DETECTIONS SHOULD WE EXPECT?



WHY WD-WD ARE IMPORTANT?

« WDs represent the most common fate in the Galaxy:
~10"° WDs in total (Napiwotzki et al. 2009) and
~ 10% in WD-WD binaries (Nelemans et al. 2001)

e 1/2 of WD-WD have P < 8 hours, so that GW emission
will bring them into contact within a Hubble time
(Nelemans et al. 2004)

» The most numerous low-frequency (107* - 1 Hz) GW
sources in the Galaxy & guaranteed detections for
the eLISA mission (Amaro-Seoane et al. 2013)









« Inprinciple LISA isa
Michelson interferometer,
but floating in space!

« It consists of 3 spacecrafts
in an equilateral triangle

« Connected by laser links in
triangular (LISA-like) or
V-shaped (eLISA-like)
configuration

« Spacecraft separation of a
few 10° km sets the range of
GW frequencies:

0.1 mHz - few Hz

©ESA-C. Vijoux
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HOW MANY WD-wDS CAN eLl]SA
DETECT?
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Changes were made to binary
population synthesis models
B Toonen of 0. 2012 (20) since earlier estimates for

=1 Toonen et al. 2012 (ag) WD-WD binaries detections:
Nelemans et al. 2004

NEW STELLAR TRACKS
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THE RESULT 1S THE DIFFERENT
CHIRP MASS DISTRIBVUTION See Toonen et al. (2012) for details



For the majority of galactic
WD-WDs

tew > Tobs
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SIGNAL AT THE DETECTOR
eLISA visible

s(t) = Fyhy(t) + Fuhx (1),

¥

modulation of the signal
due to the eLISA orbital
motion
s(t) = A(t) cos [2mft + ¢p(t) + ép(t) + o]
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eLISA invisible
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A(t) = [WAF2(t) + hZF2(8)]



For the majority of galactic
WD-WDs

tew > Tobs
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MONOCROMATIC SOURCE

— eLISA sensitivity with

e o detected DDWDs ' SIGNAL AT THE DETECTOR
o o known DDWDs & AM CVns

s(t) = Fyhy(t) + Fuhx (1),

modulation of the signal
due to the eLISA orbital
R motion
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B binary chirp mass
[ primary mass
EZzZ secondary mass

— elLISA sensitivity
e o detected DDWDs
o o known DDWDs & AM CVns
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Al, A2 & AB=1,2 &5 Mkm
arm length

N2 = LISA Pathfinder
acceleration noise

L4 & L6 = 4 & 6 links design



HOW MANY Et COUNTERPARTS

CAN WE DETECT?
RECIPE FOR GAIA & LSST




HOW MANY EM COUNTERPARTS
CAN WE DETECT?
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HOW WELL WE CAN RECONSTRUCT
GALACTIC POPUOLATION?

GP\IF\ VS LSST




HOW WELL WE CAN RECONSTRUCT
GALACTIC POPUOLATION?
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HOW WELL WE CAN RECONSTRUCT
GALACTIC POPUOLATION?

GAIA VS LSST
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* 10°- 10* individually
resolved sources

— eLISA sensitivity
lo-li e o detected DDWDs
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* up to 10 EM
counterparts detected
with Gaia
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*up to 10° EM
counterparts detected
with LSST
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significantly extend the
sample of VERIFICATION
BINARIES!




* 10°- 10* individually
resolved sources
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*up to 10° EM
counterparts detected
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— elLISA sensitivity
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* 10°- 10* individually
resolved sources

* up to 10 EM
counterparts detected
with Gaia

*up to 10° EM
counterparts detected
with LSST

* these detections will
significantly extend the
sample of VERIFICATION
BINARIES!



GAIA VS LSST
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COMPARED TO THE fFEW WD-W]D ECLIPSERS KNOWN 1BY 200\ WE
EXPECT:

+ > 10?2 eclipsing WD-WDs
detected with Gaia
by 2020
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« >10° eclipsing WD-WDs
detected with LSST by
2030
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« >10* WD-WDs detected
with eLISA




THANK YOU fFOR
YOUOR ATTENTION



