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® cvidence for a GWB

O how?
O evidence? why not detection?

QO are all PTAs seeing the same thing? if not, why not?

® source still unknown

O supermassive BH binaries?
O can it be new physics?

O how can we tell?
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Agazie et al. [2306.16213]
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NANOGrav:
68 pulsars, 16yr of data

~3-40 significance
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what is the source?
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GW signal from individual SMBHB

number density of SMBHB binaries

Phinney 2001, Wyithe & Loeb 2003

averaged strain for a circular

SMBHB the SMBHB density depends on

1. galaxies merger rate

h2(f) =

2. SMBHB - galaxy mass relation

: 3. SMBHB binary evolution

Finn & Thorne 2000
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B PT-BUBBLE + SMBHB
B P1-BUBBLE
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where do we go from here?
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anisotropies”?

yes

did we expect them?

l

new physics
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Agazie et al. [2306.16222]
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Agazie et al. [2306.16222]
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what if it's not new physics



Afzal et al. [2306.16219]
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Afzal et al. [2306.16219]
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s gravitational signal
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Khmelnitsky, Rubakov [1309.5888]
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® strong evidence for a GWB in the nHz band

® SMBH or cosmological signal? still unclear

@ anisotropies and CW searches will help discriminating

@ precise estimates of detection probabilities are needed

@® PTAs can be used to set tight constraints on NP models
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cosmic strings
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cosmic strings
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free parameters free parameters
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z = /d@ P(D|©.H) x P(O[X)
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z = /d@ P(D|©.H) x P(O[X)
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likelihood function
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z = /d@ P(D|©.H) x P(O[X)
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likelihood function

prior distributions
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PTArcade

pip install ptarcade

Step 2

from ptarcade.models_utils import prior

parameters = {
t())/ rr1C>(i€3| ‘log_A_star' : prior("Uniform", -
ST T | ‘log_f_star' : prior("Uniform", -
; fl* ' }
- WP Qaw (f) = '
i f/f* + f*/f : - rs‘c(eic(L)Jrn / (1/xX + X)

-----------------------------------------------

def spectrum(f, log_ A_star, log_f_star):
A star = **xlog_A_star
f star = **xlog_f_star

return A star * S(f/f _star)

Step 3

ptarcade -m model. py

’r’



Step 1
900

pip install ptarcade

toy mode|

-----------------------------------------------

-----------------------------------------------
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toy mode|

-----------------------------------------------

-----------------------------------------------

Step 1

pip install ptarcade

Step 2
0

from ptarcade.models_utils import prior

parameters = {
‘log_A_star'
‘log_f_star'
}

def S(x):
return 1 / (1/x + Xx)

: prior("Uniform", -
: prior("Uniform", -

def spectrum(f, log A_star, log_f_star):
A star = **xlog_A_star
f star = **xlog_f_star

return A star * S(f/f star)
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Step 1

pip inst

Step 2
0
from ptarcad

parameters =

def S(x):
return

def spectrum
A star =
f star =

return

Step 3

ptarcade

all ptarcade

e.models_utils import prior

{
‘log_A_star' : prior("Uniform", -
‘log_f_star' : prior(“Uniform", -

}

/ (1/x + Xx)

(f, log_A_star, log_f_star):
**xlog_A_star

**xlog_f_star

_star * S(f/f _star)

-m model. py
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