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_ The GW signal
\ emibted in the
| merqer of compact
- objects with mass
and compactiness

cmmparabi& ko BH/NS

) — Numerical relativity
I Reconstructed (template)
I



Matter of fact

‘.verjﬁkms seems consistent wikh
Grelneral Qeta&v&&v




Motivalkiown

Greneral Relativity cries for a UV
completion




Motivakion

And we need new particles beyond
the Standard Model of particle
physics... (isn't LE?)



Oﬂf Fhe rainbow

Could H«@.v change standard GW
stgnals 7



I Correction to observable

qu&h&%ues aka “direct debteckion”

11 Statistical effects

aka “tndirect debeckion”

111 Addikional mwakerial I will

ok cover:
RH superradmmc:e aind PRHs



Correction ko obs quamﬂﬁes

Ia) Change in the waveform
during the inspiral phase

1.b) Change in the waveform
during the ringdown phase

1c) Change in the frequ@.mcv evolution
during the tnspiral phase
(but I do not have time to discuss)



Correckion ko obs quantiti

Ia) Change in the waveform during
the inspiral phase

Goal: Highlight the presence of “new physics
corrections” compareo& fo what we QXPQC& A
skandard General Qeta&iv&&j




Correckion ko obs quantiti

Ia) Change in the waveform during
the inspiral phase

In this example I will consider the merger of two
black holes.

And what new physics you have in mind 7
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Correckion ko obs quantiti

Ia) Change in the waveform during
the inspiral phase

In this example I will consider the merger of two
black holes.




Correckion ko obs quantiti

I.a) Change in the waveform during
the inspiral phase




Correction to obs uam&'%’e

Ia) Change in the waveform during
the inspiral phase
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Correction ko obs quamﬂﬁes

1.b) Change in the waveform during
the ringdown phase
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Correction to obs uam&'%‘ 5

1.b) Change in the waveform during
H«@; rpngc&owm pk&se

Ty rrr Ty rrnr 1t 17 1T 1T 1T 1T 7T T 1T T°71

A

41

h(t)
-
-

o
T

NB.: For a Kerr BH the ringdown |
gravitational waveform is
dominated bj the quasi-normal
mode with
n=ol=m=z=2
U which is the most slowly

damped mode.,
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asymptotically flat space-time the real

and imaginary 0.425 0.435 0.445
part of the QNMs are given

bj the ‘frequ,ev\ctj and W\s&o\bbi;&v ,<, I

timescale of the unstable circular null geodes:,as (the “Light ring”)




Correction ko obs quamﬂﬁes

1.b) Change in the waveform during

the T’iﬂf}d‘?”w“ PKQSQ Chirenti and Rezzolla,

1602 0% 769

Gravastars are a toy model for the
so-called “black-hole mimickers”,
objects that can be almost

as compact as a black hole but
without an event horizon,

Shaas . Schwarzs'ch
112110, spacetime |
; - -l -
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Correction ko obs quamﬂﬁes

1.b) Change in the waveform during

W,o(0)
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the ringdowi pk&se
V. Cardoso et al,, 160%.0%637

gravastar

| Evein i the Limit in which the £ECO is
~ as compact as a black hole,

we can skill

 distinguish the former from the latter
~ because of the presence of additional

pulsations (“echoes” of ECOs) in the

| ringdown phase.



Stakistical effects

Simulations from “The Synthetic Universe project”,
http: //www.syntheticuniverse.org/



http://www.syntheticuniverse.org/

Statistical effects

Blaclk holes

| Masses in the Stellar Graveyard |
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Statistical effects




Conclusion /( pen ques&oms




Cc)mduswm/ﬁpem qu@;s%mms

L) The hunting season is how open

iL) ECOs: formation and stability +
numerical simulabkions

Lil) Many things I didnt have time
to discuss... (BH superradiamw.,
PBHs, et cetera...)






Correction ko obs quamﬂﬁes

1c) Change in the ﬂfrequemav evolution
during the inspiral phase

ASSUMTYTION

The charged DM
particles are trapped by
a NS during its Lifetime

fow (Hz) 10°

The NS carries a wnek
“dark charge”




