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mFOAM

EpIC uses mini FOAM (mFOAM, a compact version of FOAM) to
generate events randomly

mini FOAM is a general-purpose Monte Carlo event simulator
[Jadach and Sawicki, Comput.Phys.Commun. 177 (2007)]

fully integrated with ROOT

mFOAM can deal with integrable singularities

works for dimensions ≤ 20
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EpIC: MC event generator

Input file: model, model parameters, number of events, kinematic
limits, beam and target type, beam helicity, target polarization, beam
and target energy, mFOAM parameters

Output file: 4-vectors of all particles
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EpIC – Input
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EpIC – Input
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EpIC – Output
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Leptoproduction of a real photon

Differential cross section for the leptoproduction of a real photon
[Belitsky, Mueller, and Kirchner Nucl.Phys.B 629 (2002)]

d5σ

dxBdQ2d |t|dφdϕ
=

α3xBy

16π2Q2
√

1 + ε2
|T |2

where |T |2 = |TDVCS|2 + |TBH|2 + I
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Leptoproduction of a real photon

Compare generated events with theory expectation curves∫
bin

dσ

dxB
dxB =

∫
bin

dxB

∫
dQ2

∫
d |t|

∫
dφ

∫
dϕ

d5σ

dxBdQ2d |t|dφdϕ
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EpIC – DVCS

Unpolarized target, Ee = 5 GeV, Ep = 41 GeV (DVCSProcessGV08)
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EpIC – DVCS

Longitudinally polarized target, Ee = 10 GeV, Ep = 1 GeV
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EpIC – DVCS

Transversely polarized target, Ee = 10 GeV, Ep = 1 GeV

1 2 3 4 5 6 7 8 9 10
1

10

210

310

410

h_Q2_00
Entries  99999

Mean    1.705

RMS    0.9796

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
1

10

210

310

h_t_00
Entries  99999

Mean   0.6114

RMS    0.2636

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1000

2000

3000

4000

5000

h_xB_00
Entries  99999

Mean   0.3621

RMS    0.1966

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
1

10

210

310

410

h_y_00
Entries  99999

Mean   0.2315

RMS    0.1713

0 1 2 3 4 5 6
1

10

210

310

h_phi_00
Entries  99999

Mean    3.136

RMS     1.814

Kemal Tezgin (BNL) EpIC: MC event generator June 14, 2021 11 / 17



EpIC – Bethe-Heitler

Bethe-Heitler amplitude includes singularities

|TBH|2 =
1

xBy2(1 + ε2)tP1(φ)P2(φ)

{
cBH

0 +
2∑

n=1

cBH
n cos(nφ) + sBH

1 sin(φ)

}
with

P1(φ) = 1 +
2k ·∆
Q2

P2(φ) =
t − 2k ·∆

Q2
, where

k ·∆ = −
Q2

2y(1 + ε2)

{
1 + 2Kcosφ−

t

Q2
(1− xB(2− y) +

yε2

2
) +

yε2

2

}
K2 = −

t

Q2
(1− xB)(1− y −

y2ε2

4
)(1−

tmin

t2
)
{√

1 + ε2 +
4xB(1− xB) + ε2

4(1− xB)

t − tmin

Q2

}
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EpIC – Bethe-Heitler

Unpolarized target, Ee = 5 GeV, Ep = 41 GeV (DVCSProcessBMJ12,
ε = 0.0)
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EpIC – Bethe-Heitler

Unpolarized target, Ee = 5 GeV, Ep = 41 GeV (ε = 0.01)
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EpIC – Bethe-Heitler

Unpolarized target, Ee = 5 GeV, Ep = 41 GeV (ε = 0.00001)
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EpIC – Bethe-Heitler

Unpolarized target, Ee = 5 GeV, Ep = 41 GeV (ε = 0.000001)
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Outlook

Generation of pure DVCS events give consistent results

Bethe-Heitler process involves singularities. However, EpIC so far
gives consistent results in overcoming them

To do: Implementation of radiative corrections
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