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COSMIC STRINGS

 

credits: Pierre Auclair



• BOS model (solid) – [1309.6637]

• LRS model (dashed) – [1006.0931]
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SGWB PRODUCED BY COSMIC STRING
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PTA frequency range

SGWB PRODUCED BY COSMIC STRING



credits: David J. Champion

• Use pulsar as astrophysical clocks as they emit 
periodic radio pulses due to a fast & stable spin

• Imprints of GWs are expected in the difference 
between the ToAs of the expected and the 
observed radio pulses

→ spatial correlations between pulsars

• Catalog of pulsars used : EPTA (DR2 – 6 pulsars)
Chen et al [2110.13184] 
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PULSAR TIMING ARRAY



PTA – NOISE MODEL & HYPOTHESIS
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Noise model used on EPTA DR2 (6 pulsars) - Chen et al (2021)

● For individual pulsar - Chalumeau et al (2021)
○ Radiometer Noise (White Noise) : fixed parameters
○ Spin noise (Red noise) : Power law PSD → 2 parameters for each pulsar
○ Dispersion measure variation (Red noise) : Power law PSD → 2 parameters for each pulsar

● A Common Red Noise (CRN) is already observed in all PTAs
→ Aim : can we use this common noise to constrain cosmic strings (CS) networks ?

1. Constrain the string tension Gμ
2. Compare the gravitational CS noise model with a common uncorrelated noise (CURN)
3. Study the influence of power radiated by loops in GWs on these results



 

H1 – GW SIGNAL FROM COSMIC STRINGS

→ Cosmic String SGWB is disfavoured compared to a CURN, why ?
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PSD of SGWB with 
BOS model

H1 – RESPECTIVE CRN SAMPLED SPECTRUMS

PSD of SGWB with 
LRS model
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→ Strong interplay between the GW signal and the CURN

H2 – CURN + GW SIGNAL FROM COSMIC STRINGS
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H3 – CS SGWB WITH VARYING 
KINK NUMBER

 

BOS model

LRS model
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BOS model

H3 – CS SGWB WITH VARYING 
KINK NUMBER

 

LRS model
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BOS model

H3 – CS SGWB WITH VARYING 
KINK NUMBER
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•  

CONCLUSIONS
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