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A Moller background contributes to the photon
signal when it interacts with the beam pipe
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A The discrepancy between the simulation and th
data is due to the absence of Moller backgroun:


https://github.com/JeffersonLab/PRadSim/tree/95642725fa5fb0696462e9ce79defca191a26c83
https://github.com/JeffersonLab/PRadSim/tree/95642725fa5fb0696462e9ce79defca191a26c83/evgen
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Scintillators with Coincidence Trigger

45uA SC_B&SC_D triggered timing threshold=36

—vs AThe_scintiIIator trigger u
R—-ee by accidentals.

i —— ShowerSum

T S I A we had to develop methods to use the signals from the
e " waveform electronics to minimize the background, a usefu
— task that will be useful in minimizing systematic errors in tr

[ B __________ _______________ ............... ______________ — ___________ | SoLID data.

102 —

: :

1 Ll ot ~~~~~~~~~~~~~~ s R 65uA SC_B&SC_D triggered timing threshold=36
. Tmngplt | - -

L. é i i | x 1 i ! i v
™ ol OSUA  —geeen
= : : : : Shower_|
- ﬂ PreShSum
: : : — SC_B
33<T_SC D36 .l ——

A The MIP peak should be cleanest for a tight 12 ns triple
coincidence (SC_D & SC_B &hSun), less clean for
coincidences with SCD, and weakest for randomtriggers. = Timingplot

10_10| - I1|0I - l2}0l - 1310] - I4|0I - l5|0I - l6[0l - l710l - I8|0 - I910l - ;00

(4ns)



Rate_Hz

A

Correcting for the ratelependent gain changes. This is done by aligning the MIP=f+
peaks and also by matching the high energy of the Shower spectrum.

Correcting the baskne shift due to small pulses from electromagnetic backgrourjﬁ

ShowerSunMIP Peaks at Various Beam Currents
Improving the MIP Peak:
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Beam Test Data and Simulation
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A The uncertainty in the calibration of the
Shower has a big effect on the e-/p° ratio at
the highest energies. ( It is >10%, which
changes the rate by a factor of 10 at high
energies.)

A Cherenkov is ~20X more efficient for

electrons than photons detected by Shower.

Comparison for the Sh&aepDistribution

A Baseline correction applied

A The integration Time Window for the waveform is from
left half maximum of the peak(T LHMP) to T LHMP+40n:

A Fixed integration TW as 40ns.
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Timing Plots
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Cherenkov Spectra with 10<=Cer[i]<=13
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Cherenkov Integrated Spectra
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10uANpe ShowerSuniriggered with SC_D cut vs 1.5 ci8R_cluster XY<1.5 cm Cuts

threshold>=5 MIP threshold>=7 MIP
5 0.35 " " " " 5 0.35 " T T -
g b ——— [26,29]>5 MIP SC_D cut g s ———— [26,29]>7 MIP SC_D cut
= | —— [26,29]>5 MIP Sh_cluster cut s —— [26,29]>7 MIP Sh_cluster cut
S s — [10,135 MIP SC_D cut S 05 ——— [10,13]>7 MIP SC_D cut
. I .
< ! —— [10,13]>5 MIP Sh_cluster cut = —— [10,13]>7 MIP Sh_cluster cut
02| : : : : : : : : : :

i f

I .

| :

| .

| s

! :

I .

00 5 l.h ‘ 15 . 20 25 30 35 40 45 50 2I5 - .3:). - .315. - l410u ' l4]5. = .50
Npe Npe
threshold>=10 MIP threshold>=17 MIP

5 0.35 , T T T T 5 0.35 - - - -
g —— [26,29]>10 MIP SC_D cut g os ——— [26,29]>17 MIP SC_D cut
% — [26,29]>10 MIP Sh_cluster cut % ' —— [26,29]>17 MIP Sh_cluster cut
5 e [10,13]>10 MIP SC_D cut - s [10,13]>17 MIP SC_D cut
p=d = .

[10,13]>10 MIP Sh_cluster cut [10,13]>17 MIP Sh_cluster cut

10

Npe




N_event/N_trigger

gger

N_event/N_tri

40uANpe ShowerSunTriggered with/without SC D Timing Cut

threshold>=7 MIP

threshold>=5 MIP

[26,29]>5 MIP SC_D cut
[26,29]>5 MIP

———— [10,13]>5 MIP SC_D cut
——— [10,13]>5 MIP

45 50

Npe
threshold>=10 MIP
0.1 : : : .

0.09 [26,29]>10 MIP SC_D cut
0.08 [26,29]>10 MIP

e [10,13]>10 MIP SC_D cut

= [10,13]>10 MIP

.
40 45 50

N_event/N_trigger

N_event/N_trigger

0.1 T " " "
0.00 ~ [26,29]>7 MIP SC_D cut
008 [26,29]>7 MIP

— [10,13>7 MIP SC_D cut
0.07

—— [10,137 MIP

0.06
0.05
0.04
0.03H
0.02 E
o.o1ff : :
e —— i i
% 5 10 15 20 25 30 35 40 45 50
Npe
threshold>=17 MIP
0.1 - . . .
0.09 [26,29]>17 MIP SC_D cut
0.08 [26,29]>17 MIP
007 : s [10,13]>17 MIP SC_D cut
' : — [10,13]>17 MIP
0.06 : : : : : :




N_event/N_trigger

gger

N_event/N_tri

40uA and 10u/showerSuntriggered Averag®&pewith SC D cut

threshold>=5 MIP

mean

[26,29]>5 MIP 40uA 10 6
[26,29]>5 MIP 10uA 4.6
[10,13]>5 MIP 40uA 6.0
[10, 13]>5 MIP 10uA 1.9

ShowerSum>5 I\/IIP
+SC Dtlmlng cut

threshold>=10 MIP

mean

[26,29]>10 MIP 40uA  14. 3
[26,29]>10 MIP 10uA  10.1
[10,13]>10 MIP 40uA 6.0
[10, 13]>10 MIP 10uA 29

ShowerSum>10 MIP
+SC Dtlmlng cut

N_event/N_trigger

gger

N_event/N_tri

threshold>=7 MIP

mean
[26.20]57 MIP 40uA  12.7
[26,29]>7 MIP 10uA 8.0
[10,13]>7 MIP 40uA 6.0

[10, 13]>7 MIP 10uA

ShowerSum>7 MIP
+SC: D timing cut

22

threshold>=17 MIP

mean

[26,29]>17 MIP 40uA
[26,29]>17 MIP 10uA
s [10,13]>17 MIP 40UA
[0, 13]>17 MIP 10uA

ShowerSum>17MIP
+SC Dtlmlng cut '

12,6
9.7
5.9
2.4




N_event/N_trigger

threshold=0 SC_D cut
0.1

0.09

4OuAW|th SC D cut

0.08

0.07

[26 29] thresh_5 MIP
[26,29] thresh=7 MIP
[26,29] thresh=10 MIP
[26,29] thresh=17 MIP

0.06

0.05

0.04

50
Npe

A Use software ShowerSum threshold cuts
A DT(Shower_r-SC_D), DT(Shower_I-SC_D),
and DT(Shower_t-SC_D) cuts

Events

Events

Simulated e

Npesum {ShowerSum>200 && SC_D_Eendsum>1.75}

E 5 hist
5000 i ? Entries 135724
Mean 20.68
i Std Dev 9 689
4000 et e asanandaaneanananannandasasananansdeedeaaeannnnsadeeeetenennnnnann A R
| 5 MIP
3000+ : .
2000 ................................................... :_AA .. . ..............
1000 .x ..............
. - | | s f
0 5 10 95 25 40 45 50
| O Npe
Slmu atecb
n hist
n Entri 308
140:_.;.. ................................................................................... M":;'ﬁs 11_8
— Std Dev 16.44
120:___ .......................................................................................................... . ..............
100; PP PR SR SR N S AR AR AP A R S A S ..............
ol o U o H 2. 9MIP
- 5 MIP
60: B U S S S SRS SRR SURPNIY SO SO ..............
20+




40uA and 10uisShowerSuntriggered Averag€er hitNwith SC_D cut
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Summary and Outlook

A Include Moller backgrounds to achieve better agreement between the simulation and c
the MIP region.

A 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 c
onDT(ShSumSC_B) andDT(ShSumPreShSumfor highrate data at 45 pA and 65 PA.

A At 18 degrees, we detect hignergy electrons using the Cherenkov detector by applying
higher energy deposition thresholdsSimwerSum

A The Cherenkov detector's number of photoelectrbipg)(and the number of hitting
channels are consistent between the A@nd 40c A data. However, the observed data

shows fewer photoelectrons compared to the simulation. We need to test the mirror
efficiency
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Backup



10uANpe ShowerSuntriggered with SC_D timing cut vs SC_A timing cut

Less statistics with SC_A cut



