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Model-File

Model and Index information

M$GaugeGroups = {gg1, gg2, gg3, ...}

M$Parameters = {param1, param2, param3, ...}

M$ClassesDescription = {field1, field2, field3, ... }

L = Lagrangian terms

see appendix for more details
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Summary

● We don't know what new physics we will discover at the LHC.

– There are many interesting models with many variations.

● There are several great programs for calculating Feynman diagrams:

– Each has its own strengths and weaknesses.

– Each has its own model-file format.

● There is one tool that writes model-files for each of these.

FeynRules

Sherpa
... ...

CalcHEP/CompHEP MadGraph
FeynArts/FormCalc
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Model Information

M$ModelName = “model name”

M$Information = {
Authors -> {“Dr. X”, “Dr. Y”,...},
Institution -> {“Pheno State University”,...},
emails -> {x@psu.edu, y@rsu.edu,...},
date -> “April 12, 2008”,
references -> {“Phys.Rev.D177:035001,2008”,...}

}

mailto:%7Bx@psu.edu
mailto:y@rsu.edu


  

Index Declaration

IndexRange[ Index[Generation] ] = Range[3]

IndexRange[ Index[Color] ] = NoUnfold[ Range[3] ]
...

IndexStyle[ Generation, i ]

IndexStyle[ Color, a ]
...



  

Gauge Groups

M$GaugeGroups = {
U1Y == {

Abelian -> True,
GaugeBoson -> B,
Charge -> Y,
CouplingConstant -> gp

},
...

}



  

Parameters

M$Parameters = {
\[Alpha]S == {

ParameterType -> External,
ParameterName -> aS,
Value -> 0.118,
Description -> “Strong coupling at Z-pole”

},
...

}



  

Particles
M$classesDescription = {

...,
F[3] == {

ClassMembers -> {u, c, t},
ClassName -> uq,
SelfConjugate -> False,
QuantumNumbers -> {Q -> 2/3},
Indices -> {Index[Generation], Index[Colour]},
FlavorIndex -> Generation,
Mass -> {Mu, {MU, 0}, {MC, 1.42}, {MT, 174.3}},
Width -> {0, 0, {WT, 1.50833649}},
PDG -> {2, 4, 6}, 
FullName -> {"u-quark", "c-quark", "t-quark"}

},
...

}



  

Lagrangian

FGlue[mu_,nu_,a_] := Module[{b,c},
  del[ G[nu , a] , mu] 
- del[ G[mu, a] , nu] 
- gs f[a,b,c] G[mu, b] G[nu, c]

];

LGlue := -1/4 FGlue[mu,nu,a] FGlue[mu,nu,a];

...



  

Running FeynRules



  

Load Model

$FeynRulesPath = "~/physics/FeynRules/FeynRules1.1.5";

SetDirectory[$FeynRulesPath];

<< FeynRules`;

SetDirectory[$FeynRulesPath <> "/Models/SM/"];

LoadModel["SM.fr"];



  

Feynman Rules
FeynmanRules[LGauge];



  

TeX Output

WriteTeXOutput[“VSM”, Output->”SM.tex”]



  

CalcHEP Output

WriteCHOutput[LSM]



  

FeynArts Output

WriteFeynArtsOutput[LSM]



  

MadGraph Output

WriteMGOutput[LSM]


