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We choose program variables

f* = |φ* | ω* = λ |φ* |

α = 1
Ṽ(φ̃) ≡

1
f 2
*ω2

*
V( f* |φ* | ) = | φ̃ |4

φ0 = φ1 = φ*/ 2 ·φ0 = ·φ1 = ·φ*/ 2
Initial amplitude is distributed equally between its components
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Let us take a look to the parameters file:  lphi4U1.in

QA
gA

λ

http://lphi4U1.in
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Let us take a deeper look at the model file:  lphi4U1.h

φ = ( φ*

2
,

φ*

2 )
f* = |φ* | ω* = λ |φ* | α = 1

Ṽ(φ̃) = | φ̃ |4

Ṽ′￼(φ̃) = 4 | φ̃ |3 Ṽ′￼(φ̃) = 12 | φ̃ |2
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f* = |φ* |

Output
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A′￼′￼i − a−2(1−α) ∇2 Ai + ∂i∂jAj + (1 − α)
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A′￼′￼i − a−2(1−α) ∇2 Ai + ∂i∂jAj + (1 − α)
a′￼

a
A′￼i = a2αJA

i

Gauge fields eom

JA
i ≡ 2gAQAℑ𝔪[φ*(φ − igAQAAiφ)]

Current

gAQA |φ |2 Ai

Similar term to the one of  
parametric resonance



Abelian-Higgs model 

Run Model: lphi4U1.h 

Exercise

Use parameters file: lphi4U1.in 

Analyze output using Mathematica notebook


