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Abelian Gauge model

1 1
S§ = —Jd“xd-g [(Dﬁw)*(DX¢)+ZFWF””+V(\(p\)] V(lp|)=Ale|* = Z\¢3+¢12|

We choose program variables

1 ~ 14
V(£ pe]) = 1)

Initial amplitude is distributed equally between its components
Do =P = p:/\2 Go= 1 = ¢:/\/2
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Let us take a look to the model file: Iphi4U1.h

struct ModelPars : public TempLat::DefaultModelPars<{
static constexpr NScalars = 0;
static constexpr NCScalars = 1;
static constexpr NU1Flds = 1;
static constexpr NSU2Doublet = 0;
static constexpr NSU2Flds = 0;
static constexpr NPotTerms = 1;

typedef TemplLat::CouplingsManager<NCScalars, NU1lFlds,true> CsU1lCouplings;

&

#define MODELNAME Llph1i4U1l
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Let us take a look to the model file: Iphi4U1.h

struct ModelPars : public TemplLat::DefaultModelPars{
static const NScalars 0;
tatic co ) NCScalars = 1;
NU1lFlds = 1;
NSU2Doublet = 0;
NSU2Flds = 0;
NPotTerms = 1;

typedef TempLat::CouplingsManager<NCScalars, NU1lFlds,true> CsUlCouplings;

&

#define MODELNAME Llphi4U1l




Abelian-Higgs model

Let us take a look to the parameters file: Iphi4U1.h

#IC

kKCutOff = 3
initial_amplitudes = 0
initial momenta = 0 | ‘
cmplx_field initial _norm = 5.6964e18 # homogeneous amplitudes 1n GeV (P*
cmplx_momentum_initial _norm = —-6.88343e30 # homogeneous amplitudes in GeV2

| @+ |
#Gauge couplings and effectiveCharges gﬂ
CSU1Charges =

gUls = 1.11037e-05

#Model Parameters
lambda = 9e-14




Abelian-Higgs model

Let us take a look to the parameters file: Iphi4U1.In

#IC

kKCutOff = 3

initial_amplitudes = 0

initial momenta = 0

cmplx_field initial _norm = 5.6964e18 # homogeneous amplitudes in GeV
cmplx_momentum_initial _norm = —-6.88343e30 # homogeneous amplitudes in GeV2

#Gauage couplinas and effectiveCharges
CSU1Charges = 1
gUls = 1.11037e-05

#Model Parameters
lambda = 9e-14



http://lphi4U1.in
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Let us take a deeper look at the model file: Iphi4U1.h

double normCmplx@ = parser.get<double>("cmplx_field_initial_norm");
double normPiCmp1lx@ = parser.get<double>("cmplx_momentum_initial_norm");

f1dCSO(0_c) = Complexify(normCmp1lx0 / (2.0), normCmplx@ /
piCS0(0_c) Complexify(normPiCmp1x@ / (2.0), normPiCmplx@Q /

alpha 1;
fStar normCmp Lx0;
omegaStar = (lambda) * normCmp1x0;

auto potentialTerms(Tag<0>)

auto potDeriv2NormCS(Tag<0>)

return <4>(norm(f1dCS(0Q c)));

return 12 x <2>(norm(f1dCS(0_c))) ;

auto potDerivNormCS(Tag<0>)

Vig)=12]|p|
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Output

e average norm_cmplx_scalar_[nfld].txt: 7, (|@3]), (|&']), {|&]%), (|@'|*), rms(|@]|

), rms(|5'])

e average_[Re/Im] _cmplx_scalar_[nfld].txt: 7, ($,), (@), ($2), ($,2), rms(@,,), rms(,)

e average norm_[U1]_[nfld].txt: 7, (\§\> (|B]), (\5| ), (\g\ ), Lnls(|5\) 11115(|B|)

e average_energies.txt:

i, BOO FO0  EON-D BN p(e0) E(j’“), CEleNeD) plpNe-1)
(P, o) (®,0) (D, .'\ 1) (<1> Ny—1) (4()) (A,0) (4 Nui—1) #&(A,Ny1—1)
E}; _E ,E, 4= E 4= E ), EGMY, E, LA Na ),

(0 Np—1) -
EV)’ E€ : ), (p)

(y/(LHS—RHS)?)
(y/(LHS+RHS)2)’

e average gauss_[U1/SU2] _[nfld].txt: 7, (v/(LHS — RHS)?) , (y/(LHS + RHS)?).

e e

e spectra norm_cmplx_scalar_[nfld].txt: k, A

(k), Az (k), n;, Angg,

~ S~ "

e spectra norm_[U1/SU2]_[nfld].txt: k. Ag(l}) AL(Z) Anpin
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Gauge fields eom

al
Al'—a " "TYVA 4+ 0,0A + (1 — a)—A] = a*J}
a
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Gauge fields eom

A7 = a 2-DV24, 4 0.0.A + (1 — a)—A] = a**J
d

Current

JA =2g,0,3m[p*(p — ig QA 0)]
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Gauge fields eom
a/

Al'—a 1"IV2A + 00A + (1 — a)—A] = a*J}
a

Current

JzA = 28,048 M[9* (¢ 1 18404A )] » gAQA‘(P‘zAi

Similar term to the one of
parametric resonance
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Exercise
Run Model: Iphi4U1.h

Use parameters file: Iphi4U1.in

Analyze output using Mathematica notebook



