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CalcHEP interface to MC generators,
batch interface and event analysis
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Why generators?

Allow theoretical and experimental studies of complex multiparticle physics
Analytical tools can not represent the complexity of the real picture!
Many aspects of theory-phenomenology-experiment to be answered:

from complexity of theoretical picture

to phenomenological understanding of features and observability of signal 
versus the background

to understanding/optimization of detector features/requirements, 
acceptances to observe and study this theory
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Event Structure



Alexander  Belyaev 67

      

   “Collider phenomenology with CalcHEP”

Event Structure



Alexander  Belyaev 68

      

   “Collider phenomenology with CalcHEP”

Event Structure



Alexander  Belyaev 69

      

   “Collider phenomenology with CalcHEP”

Event Structure



Alexander  Belyaev 70

      

   “Collider phenomenology with CalcHEP”

Event Structure



Alexander  Belyaev 71

      

   “Collider phenomenology with CalcHEP”

Event Structure
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Picture of the MC generation
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PYTHIA subprocesses(1)
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PYTHIA subprocesses(2)
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PYTHIA subprocesses(3)
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PYTHIA subprocesses(4)
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PYTHIA subprocesses(5)
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External user process and interface with 
CalcHEP: Les Houches accord
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External user process and interface with 
CalcHEP: Les Houches accord
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CompHEP |M|2 PYUPEV PYTHIA 5

new
particles

new
decays

CompHEP-PYTHIA
interface

TIMELINE: 90's

user implementation required

History of CalcHEP(ComPHEP) interface with MC generators
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CompHEP events
event mixer

PYUPEV
PYTHIA 5

new
particles

new
decays

CompHEP-PYTHIA
interface(hep-ph/0101232)

TIMELINE: end of 90's

no subprocess cycle user implementation required

fixed format, no 
agreement on showering, 
QCD scale, spin etc.

History of CalcHEP(ComPHEP) interface with MC generators
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CompHEP
CalcHEP events

event mixer

UPEVNT
LHEF

QNUMBERS
Skands,Pukhov

new
particles

PYTHIA 6

new
decays

PYTHIA interface

TIMELINE: 00's, LHEF accord [hep-ph/0609017]

subprocess cycle
implementation of decays is not 
generic and can have certain 
problems ...

COMMON/HEPEUP/
agreement on complete user-process 
event information, free format reading 
(latest PYTHA versions)

History of CalcHEP(ComPHEP) interface with MC generators
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CalcHEP
Production 
and 
decay events
QNUMBERS

PYTHIA 6

CalcHEP interface with MC 
generators: LHEF output

Present Status of CalcHEP-MCG interface

subprocess cycle

event mixer

LHEF

Decay of new particles with
CalcHEP, QNUMBERS are 
automatically created and 
written to LHEF
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