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INTRODUCTION

« Dark Matter (DM) could be comprised of Primordial Black Holes
(PBH).

* These Primordial Black Holes (PBHSs) can exist in a wide mass
window.

Different methods are required to cover different PBH mass window.

* We are interested in sub-solar mass PBH and propose a new dynamical
test to probe it.
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STELLAR BINARIES

Binaries have an energy
reservoir (their internal energy)
that can be exchanged with
stellar objects.
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M. Mapelli: Lecture notes
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CLASSIFICATION OF BINARIES

Binaries can be broadly
classified into two categories

HARD BINARY SOFT BINARY

GMM, 1 GMM, 1
> — 2 < —
2a 7 Mo 2a 7 Mo
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HEGGIE’S LAW

Hard Binaries tend to become harder
(shrink) and soft binaries tend to become
softer (expand) as an effect of three body

encounters.

10.1093/mnras/173.3.729 ‘ ’ O

Three Body . HARDENING OF A STELLAR BINAR
Encounter
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HARDENING RATE

RATE OF BINDING ENERGY EXCHANGE
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HARDENING FROM SUB-
SOLAR MASS PBHS

A binary acts as a hard binary if 10°F
Its binding energy Is greater than

the kinetic energy of the PBH. =
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HALO BINARIES

Halo Binaries spend a fraction of 1
their lifetime in the disk and cross | @/ — a; ' 421 GE (py) 288 T — 16,/Z CPa o T In A
It at a very high speed. TPBH 0 od

DOMINANT PERTURBER:
PBH

R ) g:g_lo.bu.-lar.c._l_uster.

~ disk stars, gas.dust SUB-DOMINANT PERTURBER:

Astrophysical Objects
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TIME-AVERAGED DARK
MATTER DENSITY
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Depending on the orbit, each
binary experiences a time-varying
DM density. 06

0.8

f 2 (0)px(r)do
X T )0

N FW 0"%.0 1.2 14 1.6 1.8 2.0 2.2

Lo Bomit
Ps 910l

El+ L)

Px (r) =

L°910[;::F]
-05
-1.0
-15
-20
-25

-3.0

-35




SEARCH FOR A SUB-SOLAR MASS PBH:
FINAL DISTRIBUTION OF HALO BINARIES
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CONCLUSION

= Sub-solar mass PBHs would lead
to the hardening of wide stellar
binaries.

= A difference in the observed
distribution of Halo wide binaries
with same value of x but different
DM density could be a sign of
PBH presence.

= More analysis on the observed
distribution of ultra-wide stellar
binaries is required.
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https://doi.org/10.1093/mnras/stab323
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N-BODY SIMULATIONS
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Binary interaction with N PBHs
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RATE OF BINDING ENERGY EXCHANGE

SOFTENING
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