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NANOGrav:
68 pulsars, 16yr of data

~3-40 significance

EPTA + InPTA:
25 pulsars, 24yr of data

~30 signiticance
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PTArcade

pip install ptarcade

Step 2

from ptarcade.models_utils import prior

ters = {
t())/ rr1C>(i€3| - ‘log_A_star' : prior("Uniform", -
ST T | ‘log_f_star' : prior("Uniform", -
: A, : }
2 Qaw (f) = s
N =Fr i s 500

K return / (1/x + Xx)

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

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
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Step 1
900

pip install ptarcade

toy mode|

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

-----------------------------------------------
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- omom g,

toy mode|

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

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

Step 1

pip install ptarcade

Step 2
0

from ptarcade.models_utils import prior

parameters

def S(x):
return

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

}

/ (1/xX + X)

def spectrum(f, log A_star, log_f_star):

A star
f star

return

**xlog_A_star
**xlog_f_star

_star * S(f/f _star)
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Step 1
0

pip install ptarcade

Step 2
0
from ptarcade.models_utils import prior
parameters = {
t()>/ rr1C)Cj€3| ‘log_A_star' : prior("Uniform", -
"""""""""""""""""""""""""" . ‘log_f_star' : prior("Uniform", -
A, : }
h*Qaw (f) s
f/f*_l_f*/f : . iéic(lirn / (1/x + Xx)

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

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

return A star *x S(f/f star)

Step 3

ptarcade -m model.py
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anisotropies”?

yes

did we expect them?

l

new physics
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ANISOTROPIES

ESA/Gaia/DPAC
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Pol et al. [2206.09936]
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anisotropies”?

did we expect them? l

single source? new physics

yes

did we expect them?

l

new physics
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Agazie et al. [2306.16222]
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anisotropies”?

no yes

did we expect them?

l

new physics

single source?

yes

did we expect them?

l

new physics

spectral features?

take more data and
repeat

yes  see William’s talk tomorrow

for more on this 47



what if it's not new physics



Afzal et al. [2306.16219]
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upper limits
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= STABLE-C + SMBHB
STABLE-K +— SMBHB
—— STABLE-M + SMBHB
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\_ v,

DM density
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a )
0(d,1) = L L5(2) cos (mt +1(7)
\_ Y,

v
s gravitational signal
Gps .
s(t) ~ mg sin(2mgt)
\_ _J

Khmelnitsky, Rubakov [1309.5888]
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.
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v
s gravitational signal
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Khmelnitsky, Rubakov [1309.5888]
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\
direct coupling signals A
s(t) ~ Y ?[; 2 sin(myt)
_J

Kaplan, AM, Trickle [2205.06817]
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Afzal et al. [2306.16219]


https://arxiv.org/abs/2306.16219
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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



