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Basics of cosmic strings

% Cosmic defects that form during
cosmological phase transitions that
spontaneously break a U(1) symmetry

% Thin, 1D tubes where the old
U(1)-symmetric vacuum survives inside

% Arrange themselves in a network and
® emit GWs

% Strength of the GW signal is determined
by a single parameter, y: the cosmic
string tension, or energy per unit length

Figure credit: Ringeval 2010

%  We usually write Gp to make it
dimensionless




Stable cosmic strings
Bayesian posteriors
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Our question: what if we change
the prior?

How will the posterior distribution, upper limits on cosmic string

tension change with a new uniform prior, Gy € [107%4,1076] ? ®
Normalized log1o(Gu) posterior for a flat log1o(Gu) prior
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Analytical manipulations

Prior distribution Posterior distribution
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reparametrization

Four distributions from one MCMC! 5




Resulting posteriors

Normalized log10Gu posteriors for flat priors
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Add SMBHBs
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Upper bounds

Two 95%
bounds are

8iVeh” for one calculated from the left, and one from the top.
eac ®
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' Upper bounds

Cosmic String Tension Upper Bounds
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9.91 I Log-uniform approximation
-9.93 Uniform prior
[0 Uniform approximation
[ CSonly
21 CS + SMBHBs
—— Left bounds
=== Top bounds
-10.03
-10.01
-9.91
-10.5 -11.0
log10Gu

-11.5

Cosmic String Tension 95% Upper Bounds

|ROE 0

Log-uniform prior
Log-uniform approximation
Uniform prior

Uniform approximation

CS only

CS + SMBHBs

Left bounds

Top bounds

0.0

15
Gl x 1010

2.0

2.5 3.0




Comparlson with MCMC
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Red lines: nearly a month of MCMC
Black dashed lines: fractions of a second




Conclusions .

> Excellent agreement between numerical and analytical results
o For a simple change of prior like this, you can save yourself time and
computational power by simply implementing the analytical formulas
> All of our upper limits are in good agreement, with the largest difference ¢
of a factor less than 1.6
> The upper limits on stable cosmic string tension reported in 2306.16219
® are more or less robust
o BUT be sure to state your priors for any Bayesian limits, because it
does make a difference )
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