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* Moller background contributes to the photon
signal when it interacts with the beam pipe

--- Test it with the Moller event generator from
PRad:PRadSim/evgen/norc
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The discrepancy between the simulation and the
data is due to the absence of Moller background.


https://github.com/JeffersonLab/PRadSim/tree/95642725fa5fb0696462e9ce79defca191a26c83
https://github.com/JeffersonLab/PRadSim/tree/95642725fa5fb0696462e9ce79defca191a26c83/evgen

Beam Test ShowerSum MIP

Slot8Height{11] {(TrigType==2 && SlotBHeight[11]>0)}

6000

5000

4000

3000

IEEEEEEEEEEEEEEEEEEEEEEEEEEEN]
™ |||| |||| IIII T |II IIII LILELI

hist

Entries
Mean

Std Dev

313169
25
33.41

o

300

Slot8Height{10] {[TrigType==2 && Slot8Height[10}>0)}

H
450

Shower_r (AD‘E?G

6000

ns histlL
- Entries 777522
- EE_ Mean 23.49
n Std Dev 36.47
3000 EE__ .........................................................................................................................
s FEr e ShQ\Ner LeftW|th SC.. B.....O 5MlP .................
1000 éf_ L ............... ............... ..............
) ::‘ ‘ . ) . ) T M —; . . . .| i
0 50 100 150 200 250 300 350 400 450 Shover [AD‘(E: g
Slot8Height[12] {(TrigType==2 && SlotBHeight[12}>0)}
6000 i
T : : histT
5000 E:— . .E- .............. i‘ ............................. wrrssarrarnaaan Nerrrrarrrannas Perrrararenaaas :, .............. E ....... Ent"es 706694
o ; 5 : : Mean 19.98
4000 E:_ ....... :. .............. :. ........................................................ grssessscnnnaas :. .............. mseesan S‘d Dev 27 9
bk b, S.h.QWQ.r....TQP ......................
o e S " S_h.o.w.er_.mp..w_l.t.h_.SQ_B..?_Q.._5.M_I_E? _________________
1000 Fime e .............. e g e SR g ............... g ............... g ..............
0 0-— 5I0 1DiO 15IO EII;D=_ 25ID SE;ID 35;0 40;0 ;5%]7 Shower 1 AD'ES"G

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

10000

98000

8000

7000

6000

5000

4000

3000

2000

1000

Slot8Height[11] {TrigType==2 && Slot8Height[11]>0}

ALLLLLLAS AR LLLLERARLILLAL

hist
Entries 882574
Mean 22.59
Std Dev 30.37
.............................................
—i
450 S
Shower_r (ADC)
Slot8Height[10] {TrigType==2 && Slot8Height[10]>0}
= histL
— -| Entries 2920145
Mean 30.22
— : L_Std Dev 19.97 |
e T N B T S e e eaaanaaan
= L1 1 .
400 450 50
Shower_I (ADC)
histT
Entries 3248927
Mean 32.65
20.76

0 500
Shower_t (ADC)



Scintillators with Coincidence Trigger
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ShowerSum MIP Peaks at VVarious Beam Currents
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Beam Test Data and Simulation Comparison for the Shower Edep Distribution
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« The uncertainty in the calibration of the
Shower has a big effect on the e’/n? ratio at
the highest energies. ( It is >10%, which
changes the rate by a factor of 10 at high
energies.)

« Cherenkov is ~20X more efficient for

electrons than photons detected by Shower.

Baseline correction applied

The integration Time Window for the waveform is from the
left half maximum of the peak(T LHMP) to T LHMP+40ns.
Fixed integration TW as 40ns.
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Timing Plots
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Cherenkov Spectra with 10<= Cer[|]< 13
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Cherenkov Integrated Spectra
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10uA Npe ShowerSum Triggered with SC_D cut vs 1.5 cm<Sh_cluster X/Y<1.5 cm Cuts
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40uA and 10uA ShowerSum triggered Average Npe with SC_D cut
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Summary and Outlook

* Include Moller backgrounds to achieve better agreement between the simulation and data In
the MIP region.

= We had to develop a method to utilize signals from waveform electronics to minimize
background noise. The method helps refine MIP peaks by applying coincident timing cuts
on AT(ShSum-SC_B) and AT(ShSum-PreShSum) for high-rate data at 45 pA and 65 pA.

= At 18 degrees, we detect high-energy electrons using the Cherenkov detector by applying
higher energy deposition thresholds on ShowerSum.

* The Cherenkov detector's number of photoelectrons (Npe) and the number of hitting
channels are consistent between the 10 pA and 40 pA data. However, the observed data

shows fewer photoelectrons compared to the simulation. We need to test the mirror
efficiency
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10uA Npe ShowerSum triggered with SC_D timing cut vs SC_A timing cut

threshold>=5 MIP

threshold>=7 MIP

Less statistics with SC_A cut

5 0.35 - . - . 5
s [26,29]1>5 MIP SC_D cut g
g [26,29]>5 MIP SC_A cut z
8 00 ——— [10,13]>5 MIP SC_D cut 2
z [10,13]>5 MIP SC_A cut z
0.2 . . . . .
0.15
0.1
0.05 :
0 5 10 15 20 25 30 35 20 5 50
threshold>=10 MIP
5 0.35 . . - . .
g Ll [26,29}>10 MIP SC_D cut #
s [26,29]>10 MIP SC_A cut 2
5 ool [10,13]>10 MIP SC_D cut :
= [10,13]>10 MIP SC_A cut z
0.2 i . . . . .
[
I
0.15 ii
|
|
0.1
|
!
0.05 L

[26,29]>7 MIP SC_D cut
[26,29]>7 MIP SC_A cut
[10,13]>7 MIP SC_D cut
[10,13]>7 MIP SC_A cut

threshold>=17 MIP

o
w
a

bt
w

0.25

0.2

0.15

0.1

0.05

[26,29]>17 MIP SC_D cut
[26,29]>17 MIP SC_A cut
[10,13]>17 MIP SC_D cut
[10,13]>17 MIP SC_A cut

Npe



40uA Npe ShowerSum triggered with SC_D cut vs 1.5 cm<Sh_cluster X/Y<1.5 cm cut
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