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Electron cuts

PCAL vs ECAL energy de-

posits

Epcal > 0.06

PCAL vs HTCC response

Nphe > 5
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Electron sampling fraction

negative particles
after PCAL and HTCC cuts

electron sampling fraction after other PID cuts

after PCAL and HTCC and SF cuts
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PCAL fiducial cuts

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

;

0 50 100 150u coordinate

0.15

0.2

0.25

0.3

sa
m

pl
in

g 
fr

ac
tio

n

0

10000

20000

30000

40000

50000

;

0 50 100 150v coordinate

0.15

0.2

0.25

0.3

sa
m

pl
in

g 
fr

ac
tio

n

0

10000

20000

30000

40000

50000

60000;

0 50 100 150w coordinate

0.15

0.2

0.25

0.3

sa
m

pl
in

g 
fr

ac
tio

n

sampling fraction as a
function of U,V,W coor-
dinate

4 / 27



PCAL fiducial cuts

[page=5,width=0.95]figures/pcalFiducial.pdf
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Proton PID

Central Detector Forward Detector
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Vertex distributions

Electron vertex vs φ

Proton vertex in Central Detector vs φ

Proton vertex in Forward Detector vs φ
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Particle Identification and Exclusive Selection

e−, p, γ, γ using Event Builder
pid code

ban photons along electron di-
rection: θeγ1 > 5◦, θeγ2 > 5◦

opening angle between two pho-
tons: θγ1γ2 > 2
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Particle Identification and Exclusive Selection

Cut for DIS region: Q2 > 2

Angle between expected and re-
constructed pions: θXπ0 < 2

Missing energy of (ep →
e ′p′γγX system: EepγγX < 0.5

Pion mass: 0.07 < Mπ0 < 0.2

Missing mass squared of (ep →
e ′p′X system:

∣∣∣MM2
epX

∣∣∣ < 0.7

ihel = −1, 0, 1 for black, blue and red
lines respectively
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Kinematic coverage

Q2 > 2

φtrento - angle between
lepton and hadron planes

t = (p′ − p)2

ihel = −1, 0, 1 for black, blue
and red lines respectively
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π0/η generator

transi�on threshold W=1.9

π0 and η generators:
aao norad

Cross sections calculations:
W < 1.9: MAID calculation
W > 1.9: Deeply Virtual π0 Production pa-
rameterization

Output: LUND file for CLAS12 GEMC
simulation

need further improvement

additionally, future efforts to use CLAS12
database for parameterizations
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DVπ0P structure function parameterizations

Valery’s recent fit of existing
CLAS6 measurements of struc-
ture functions for ep → e′p′π0

Comparison of parameterizations
from old (dashed line) and new
(solid line) fit
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Comparison with simulation (momenta)

0 2 4 6 8 10
electron momentum

0

1000

2000

3000

4000

electron momentumelectron momentum

0 2 4 6 8 10
proton momentum

0

5000

10000

15000

proton momentumproton momentum

0 2 4 6 8 10
 momentum0π

0

1000

2000

3000

4000

 momentum0π  momentum0π

MC and DATA

13 / 27



Comparison with simulation (azimuthal angle φ)
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Comparison with simulation (polar angle θ)
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π0 reconstruction
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Comparison with simulation (improvements)
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Comparison with simulation (improvements)
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Comparison with simulation
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Kinematic coverage
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Kinematic coverage

B vs x2Q
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Kinematic dependence (bin = 1)
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Kinematic dependence (bin = 2)
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Kinematic dependence (bin = 3)
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Kinematic dependence (bin = 4)
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Kinematic dependence (bin = 5)
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Kinematic coverage

Q2 xB φ vs −t Beam spin asymmetry
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