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Communication today

* Workload tripled
* Long delays between stages

« Painful validations needed In every step

— Still error prone
- Very time/work-consuming

* Proliferation of MC tools, difficult to document/
maintain, difficult to reproduce In the long term
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Roadmap for direct communication

 Communication between theory and
experiment using Lagrangian + parameters

- Easy to document, easy to reproduce
* Nobody wastes time building Monte Carlos

* All Monte Carlos already in exp. framework

— Inclusion of new model automatic

- No re-validation of tools necessary
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FeynRules

[Christiansen, Duhr, arXiv:0806.4194]
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FeynRules

[Christiansen, Duhr, arXiv:0806.4194]

 Mathematica package for derivation of
Feynman rules from any Lagrangian

 |nterfaces to multiple MC tools

- Theory tools: FeynArts/CalcHep/MadGraph (loops,
DM constraints, parton level MC/plots)

- Exp. tools: MG/ME, Sherpa (already in exp.
Frameworks)

* Tutorial on Friday (Claude Duhr et al)
* Please ask Claude for details
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Conclusions

 How to avoid double (or triple) efforts and time
In creation and validation of MC's for
comparison of new models with data?

* We suggest using automatic tools all the way

- Effortlessly from Lagrangian to simulation

- ldentical/parallel simulation chains for TH and EXP
- Validation of theory by theorist, full sim. by exp.

- Streamlined documentation, reproduction

* Allows for standardized framework for
communication of new models, e.g. via web
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Backup slides
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The Hill model

SM SCALAR AND EXTRA SINGLET(S)

J. J. VAN DER BIJ
Institut fiir Physik, Albert-Ludwigs Universitat Freiburg, H. Herderstr. 3,
79104 Freiburg i.B., Deutschland

[arXiv:0707.0359]
A
L=—-(Du®)"(Du®) - %(‘PT‘E ~ f5)’
A
— S @uH)? — ZLRAH - 219
o1 A Slides contributed by C. Duhr
= S @

b b= ™\ Johan Alwall - Model-independent approaches at the LHC 17

NATIONAL ACCELERATOR LABORATORY



Model building with FeynRules

® Step |:Add all the parameters of the new sector to the model file:

L= (D) (D,®)

(::>:== {Value -> 600,

InteractionOrder -> {QED, -1%}}, AD
= e f)
11 == {Value -> 0.25,
InteractionOrder -> {QED, 2}}, 1(8 )2

= {Value -> 0.896242},

Cosine of the mixing angle
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Model building with FeynRules

® Step ll:Add all the particles of the new sector to the model file:

5[1] —— 1 _i.
ClassName ->(hl, L __(D“(b) (Dp®)
SelfConjugate -> True, \

Mass -> {Mh1l, 78.5}}, 8”(@@ 7oy
1

S[2] == —— (0 2
ClassName ::»@ @
SelfConjugate -> True, (Qfl _ olp)?

Unphysical -> True

Definitions -> {Hizg:éa hl +é§:E§I}——-rﬂnqng
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Phenomenology with FeynRules

® Now we are ready to do some phenomenology...

® |et’s consider the following process in the framework of Hill

model ) )
ete” - Zbb — putpu bb

At a CoM energy of 500GeV.

® |et’s first have a look at the one-loop corrections.

mm=l> Use FeynArts
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Phenomenology with FeynRules

® The results obtained by FeynRules can be easily exported to
FeynArts:

WriteFeynArtsOutput @ od" ,{LSM + LHill}, FlavorExpand - SU2W]
— — — FeynRules interface to FeynArts — — —

C. Duhr, 2007
® This produces a FeynArts model-file which can be read by FeynArts.

topo = CreateTopologies|[l, 2 - 3,
ExcludeTopologies » Internal];
Amp = InsertFields[topo,

(F[2, {1}], =F[2, {1}]} »{VI2], F[4, {3}], -F[4, {3}]},
Model ];
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Phenomenology with FeynRules
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Phenomenology with FeynRules

® The results obtained by FeynRules can be easily exported to
MadGraph:

WriteMGOutput[LSM + LHill]
— — — FeynRules interface to MadGraph — — —

C. Duhr, M. Herquet, 2007

® This produces all the files needed to implement the Hill model into
MadGraph. Let’s have a look at our process!
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Phenomenology with FeynRules
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Phenomenology with FeynRules

m(b1,bR)

# evenis/bin

100 200 300
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