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Objective: understand the details of the axion string evolution 

WHY?

Axion String Networks

PQ QCD
String Formation

String+ Domain Wall 
Collapse
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⇠ 100MeVSIMULATIONS EXTRAPOLATION

EXTRAPOLATION:

Axion Density

At QCD

Important for

Axion searches

Axion Mass
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Axion String Networks
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Results
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VOS model for Axion Strings
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Results
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• Simulations tend to a common fixed point


• Independent of Initial Conditions


• Accurate description with VOS model


• VOS parameter values:


• Independent of Initial Conditions


• Independent of initial fitting time

FIXED POINT FOUND AT:

x⇤ = 0.814± 0.037 v⇤ = 0.609± 0.014
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Logarithmic Behavior?

xi � x⇤
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System starts 

far from the fixed point

Evolution similar 

to a logarithmic grow

VOS fit and

extrapolation 

Asymptotic 
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Conclusions
• Axion string networks show standard scaling,                  

i.e. constant string density 

• A VOS model with two parameters gives a good 
description of the network 

• Systems which initial conditions are                               
show a initial transient period in which the string density 
grows logarithmically 

• After the transient period the string density tends to a 
constant

xi � x⇤
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