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GEANT4 MONTE-CARLO SIMULATIONS

GEMC is a Monte-Carlo based package of Geant4 used 
primarily for CLAS12.

Geant4 is a toolkit used to simulate particles passing 
through and interacting with matter. 



GEANT4 MONTE-CARLO SIMULATIONS

Use internal event generator or external EG in LUND format



GEANT4 MONTE-CARLO SIMULATIONS

Define detector geometries, materials, banks, and hit-processes



GEANT4 MONTE-CARLO SIMULATIONS

Put all detectors, relevant G4 physics processes, magnetic fields, beam 
conditions OR LUND file input into the GEMC simulation with the .gcard



GEANT4 MONTE-CARLO SIMULATIONS



GEANT4 MONTE-CARLO SIMULATIONS



KINEMATIC VARIABLES
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Final hadronic state
Total invariant mass (W)

4-momentum transfer

Energy of virtual photon

Fraction of total momentum 
of a particular parton
(Bjorken-x)
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CROSS-SECTION VS. W



Cuts: q < 0, 5° < 𝜃 < 40°, W > 2 GeV/c2, Q2 > 1 GeV2/c2, nphe > 2
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Cuts: 60 cm < lu < 350 cm, lv < 370 cm, lw < 390 cm

RGA data



MC data RGA data

Cuts: q < 0, 5° < 𝜃 < 40°, W > 2 GeV/c2, Q2 > 1 GeV2/c2, nphe > 2



MC data RGA data

Cuts: q < 0, 5° < 𝜃 < 40°, W > 2 GeV/c2, Q2 > 1 GeV2/c2, nphe > 2



MC data RGA data

Cuts: q < 0, 5° < 𝜃 < 40°, W > 2 GeV/c2, Q2 > 1 GeV2/c2, nphe > 2



§ Generate new LUND file with energies up to 10.6 GeV and create 
new data set from MC

§ Identify sources of deltas between MC and RGA data

§ Identify electron:
üKinematic cuts for DIS
üFiducial cuts on ECAL
üAt least 2 phe in HTCC
q60 MeV deposited in PCAL
qImplement 5𝜎 cut on sampling fraction
qCut on 𝛽 vs. 𝑝

§ Extract cross section from MC and RGA data

§ Compare ‘em


