&

M. PRASO WE FZ-’M C'?f!\""j—':-(

2) J. HLAVACEK LARRONDO (1) K FOGARTY (3 -5) J R~A"' _:‘f’u (4)

[

seAechc FOR EXOPLANETS IN EXTREME @
'ENVIRONMENTS VIA DIRECT IMAGING

(— T;RA

s GUITE (1) D MAWET (5) D. LAFRE'NI-I\E-RE'-(_’i)..l:"T AL..

¢ i . . _ G e +.-{. _ .
s SOk Tt (1) Unlver3|te- de Montreal (2) |REx (3) NASA AMES (4) Uﬁwerslte de Grenobl-e (5) Callfornla tnstltute of Technology
SR B RX j2030 5+4751 | IGR 117544-2619 ,4U1700-37 D ‘Gamma Cassiopeiae
verv.ew abserv atlans Keck/NIRC2 L'- -band Keck/NIRC2 L'-band Keck/NIRC2 L'-band Keck/NIRC2 L'-band
. .D
J As part of a pilot study aiming to explore the |mmed|ate environments |
%, of X-ray binaries, we obtained NIRC2 observations taken with the W. [ Build a sample of x-ray s Prepare for high=contrast - | = B' . o
s M. Keck Observatory of a dozen X-ray binaries from 2017 to 2020. l binaries that are close and imaging (combination of e o F ,
' These consist of the first high-contrast images of X-ray binaries, young enough to observe coronagraphy, angular - ' ‘H | -
enabling us to search for companions (exoplanets, brown dwarfs, and them via direct imaging differential imaging, and o : |
stars) in these extreme environments and potentially completely 9 %~ray binaries). observational techniques). % e Hegn au i 568:.') il S ioan < T
redefine our comprehension of these binary systems. ; . L - T . . - TR, -
' ' ¥ 1H2202+501 S e 118483-0311 Cygnus X-1 . X Persei :
T ’ R - Keck/NIRC2 L'-band 1 : Keck/NIRC2 L'-band _ | " Keck/NIRC2 L'-band . Keck/NIRC2 L'-band 2
it e X ; ‘ ‘ & -
- : Observatory, wlth its ’ © H, :
,&' x R B vortex coronagraph (b). ‘< a . * cr K
... wf #
_ ay manes el ! .
Whrte dwarf g % ; 20(7-2018: Observatlons for 7 X-ray bmanes B
R T o el PO Al - | 2020 dbservatlons for 9 X-ray bmanes (2 reobserved) |
. U e e e SRR AT y ‘ ' ,,_ '2“'=4760AU.' o 2" = 602 AU
;- AR et W R - See Fig: | and 2 for. the images of the X-ray bmarleé.for s fis 0 AT T

S

¥-ray binaries are unique'.laboratorieé for studying astramﬁic’:al
“objects and phenomena under extreme conditions
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A, ' By taklng follow-up observations several days/months/years apart,-ye -
i - : .'_ . KA ASttometry can study-the proper motion of the objects and therefore conclude if they

are bound or fot.’ _ _
i If obServations in two different bands are available, we can :
BaCKQTOUhd Co‘or-magh'tude construct-a color-magnitude diagram to determine if thelr color
. o B . and magnltude are coherent W|th stars or exoplanets using
Stars d'agram . ,  evolutionary models. Al x
e T ‘ ’ o . Using 3D models of the sk e. TRILEGAL 7)) we can estimate the' .
e Background g MG 7)
_ expected number of sources in a certain areasDepending on the number
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same magnitude of a.detected candldate 4R

" Inordet to study i" objéct more i 'd.eptl'.l and to add

Compan|°hs ‘Mare Obser\latlans constraints, wercan propose for additiongl observations,,*

such as spectroscopic analysis, other bands, etc.

We thus declded to explore the enwronment of !-ray bmanes via dlrect unagn\g in order to search fcr compamons orbltmg around them.
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. _ Studies indicate that they. :
can exist in a variety of
environments: from the

ones that orbit exceedingly

close to their-host star (e.g.
{2}) to.those.found

excessiVel_y far (e.g.{3}):

The first gxoplanets
. were discovered around '
_‘pulsars in the 90s (e.g.
B :{1}),‘.w_hich means that
.sub-stellar companions
can exist.in extreme.
environments.
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Some ar arsm—stlmm?r_ojeﬂ_d |

binaries could host:

' -

{4}, detectable via
transit spectroscopy.
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However, those sys_tem‘s
.are more likely to harbour *

‘ - . wide orbit planets

Recently, it was

argued that X-ray* | _
e Y - because of planet-

star/planet-planet
interactions that would
- push away the

companions {5}.
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