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Overview

e EKlectron Generators:

evgen_inclusive e https://github.com/Jeffersonlab/evgen inclusive e.git
v' Compared with d2n and MARATHRON data
o Compare with Geant4

 Hadron generator:

bggen https://github.com/JeffersonlLab/evgen bggen
v' Compared with MARATHRON data

o Compare with Geant4

v" Got the neutron data----optimize bggen

e EC beam test simulation
v' FTBF

 EC simulation study
v" SIDIS LAEC ---add preshowers at the inner radius of LAEC

v PVDIS trigger rates and pile-ups------ this talk
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PVDIS EC Shower Deposit Energy

Maximum E6pl

R:1.1-1.3m | R2.3-2.7m
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Pile-ups Comparison @ 30ns TW

R=189.317module_ID=196(x,y)=(-61.47,-179.06)

== Single module EM

= 6p1 modules EM

= single module

= 6p1 modules

raaal
3
E:'?iep (MeV)

EM: Geant4
VERSION 1.3/Pass5/
*BeamOnTargetEM™* .root

== single module n°

= 6p1 modules n°

= single module *

6p1 modules n*

" PR R —t
L e 10* égep(MeV)

* Bggen generator
https://github.com/
JeffersonLab/evgen bggen/
commit: 227¢7

Effects of pile-ups

Energy Resolution
Trigger rates
m-/e- seperation



Pile-ups comparison @ 30ns TW

R=189.317module_ID=196(x,y)=(-61.47,-179.06)

=== single module EM = single module n®

— ot i N * Resolution online
* Trigger
* preshow

................................................................................

Pion dominates the pile-uy
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EC Shower Deposit Energy maximum 6pl

Ri1.1-1.3m R:2.3 - 27m

E o HallD v+r*+° ¥ oL HallD ' +m*}?
= —— HallD w+x*+nl+pi eup, % —— HallD '+t m°+plleup
[ —¢e,p>1.8GeVscal(10)Hz & | — ¢, p>1.8 GeV scal(10°) Hz
10 —— 0, HallD 0E —— «, HallD
- no, HallD - n%, HallD
10°E m*, HallD , 10°E n*, HallD
- e, p>1.8 GeV, Q>2GeV, x>0.3 ¢ L e, p>1.8 GeV, @>2GeV, x>0.3
10° 10°=
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PVDIS EC Online Trigger Rate with Pile-ups

S | 5 nopie- up' * ¢All e- generate ---Eric Christy’s 2021 fit
S P>1 8G6V/c plewpWotsns | The W2 <24 GeV 2and all Q* <30 GeV?

Trigger Rate (kHz)
2
o

_________________________________________________________________________________________________ . p|Ie up TW—60nS ¢ ngen generator g
: : ( | https://github.com/JeffersonLab/evgen bggen/
commit: 227c7

.............. | | ngen T

* no pile-up

© : : : - :
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PVDIS EC Online Trigger Rate with Pile-ups

Bggen =

%450; .............. * nopile-up ........ .................. ................... ................... ..................
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PVDIS EC +

» Electron trigger rate drops
off with LGC trigger for
R<1.5m and R>2.3m,
which is due to the LGC
coverage 1s smaller than
EC

Trigger Rate (kHz)
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PVDIS EC+ Online Trigger Rate with

§ B ®
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Trigger Rate EC Trigger Rate EC+LGC
(MHz) (MHz)

Without | With | With With | Without | With With With
pile-up | Pile-up | pile-up | Pile-up | pile-up | Pile-up | pile-up | Pile-up

15ns 30ns 60ns 15ns 30ns 60ns

e | 0.449 | 0.460 |0.467 | 0.484 | 0.235 | 0.240 | 0.246 | 0.254
w | 21.615 | 25.89 | 31.01 | 42.28 | 0.048 | 0.048 | 0.048 | 0.076
wt | 0.663 | 0.710| 0.739 | 0.853 | 0.0095 | 0.00925 | 0.0095 | 0.0095

n? | 0.061 | 0.061 | 0.071 | 0.061 0.02 0.02 0.02 0.02
All | 22.339 | 26.66 | 31.82 | 43.20 | 0.077 | 0.077 | 0.077 | 0.106

pions 1

* electron with EC&LGC =235 KHz = 7.8 KHz/sector=8.5kHz/sector (@ 60ns TW
DAQ <15kHZ/sector

e pions with EC&LGC =77KHz = 2.6 KHz/sector
* total rate = (7.8+2.6)KHz/sector = 10.4KHz/sector

= (12.1KHz/sector with pile-ups @ 60ns TW)



Some Thoughts about PVDIS trigger

» - dominates the pile-ups
» LGC coverage is smaller than EC---purpose?
» DAQ can handle the trigger rates with pile-ups

» For large radius (R>2.3m), it triggers on 7t~ with very low e

rates.
* Re-check the offline PID performance with the latest configuration and
simulation events.

» If we need to increase the EC trigger threshold to eliminate the pion
backgrounds at R>2.3m, we have to study the physics influence on
loosing high X, electrons.



7t—/e- Ratio

Larger radius----trigger on low momentum st Generator level
23.723 162.112 38.0207
105.759 162.944 52.1808 13.61
34 7_71766 113.301 48.8567 11.3911

136.861 39.0793 9.52332 15.585
150.235 60.2644 16.2149
172.086 103.927 13.6433 21.2912
140.078 93.2943 21.2548
198.187 74.8644 40.1826 7.66579 10.3494 16.9392 1 02

theta (deg)

80.0137 120.19 56.8618 16.7349 13.811
30 146.829 146.187 87.3016 15.8215 10.9773 11.0854
81.7425 251.143 146.812 69.1537 38.18 13.1012 12.3582 8.79264 14.4002

168.74 82.9427 -

228.277 150.567 57.3123 63.1267 18.5915
249.093 157.903 75.1636 58.337 13.3493

og 2
8 203.587 165.851 75.0005 - 11.124

|s_o.3531 254.346 121.167 72.1015 - 7.67424
65.2415 224.855

| .I IIIll|

8.43322

230.844 142.284 89.2229 46.7405 10.7176 8.887
214.73 140.792 89.7105 51.5726 10.3262 13.966
178.849 127.01 94.151 44.7013 14.3282 25.9551 8.82175
217.862 145.098 93.4355 41.8532 33.7957 14.4524
192.226 130.571 79.0724 41.9767 25.3058 9.14976 9.0238

43,7558 184.569 269.102 189.528 131.727 78.0094 54.089 _8.08587
172144 106.571 88.2524 52.288 26.5714 10.0639 12.3103

155.917 125.691 63.5093 46.4238 23.4447 10.0288 11.9778
235,131 153.009 116.085 73.0005 61.3473 291139 12.7801 9.32025
2 3 81.04 201,001 194,276 [137,084,72.9311 49.4154 26,019, 10.5679 [8.55274

20 0.5 1 1.5 2 2.5 3 3.5 4
p (GeV/c)

26 4749 245.643
47.3155 243.221
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Efficiency

PID Cut Efficiency for PVDIS at Different Radius Bins
Eff, (R)

E...o/P 3O cuts

o5 0 [ 229, 359 cut Preshower E >10 MeV

- Eniriesi 7 6
1.__.. ......................... fesessasnssercsssscisesnes! N eseesssasseastsscscssues ____._._..0.____. Mean 3555
- E_ i é é : |[RMS  1.409

0.95F— [ .S S— E— SR — A——
- E s s —

09 _._ ......................... ......................... m ....................... ........................
- : —_— :

0.85 R e TR ......................... ....................... ........................
- '—5—' : : :
———— : o 1.Im<R<1.3m :

0.8 :_ o ......................... e . 13m <R <1 5m ................... ........................

075:_, ......................... .............. (] 15m <R <17m .................... , ........................
- e 1.7m<R<1.9m

07_:___ .............. 19m <R <21m .................... ........................
0.65 :_ ......................... .............. o 2.1m<R <23m .................... ........................
= : : 2.3m <R <2.5m :
0.6_ AR N SRR TN Y SN TN Y SO AT SO SN TN NN SO TN SO SO (AN W A | I
1 2 3 4 5 6 7
p [GeV/c]
0.035 =

e- and 7t- are evenly
distributed based on the "=

geant4 simulation.

* vacuum
* EConly

0.02

0.015

0.01

0.005

.....................................

0025 T' ................

Old PID offline study
----no pile-ups
The ability of EC to seperate
e- and 7t- offline

' for PVDIS at Different Radius Bins

0 Eior/P 3 O cuts
> 35 ] cut Preshower E >10 MeV

ciency_pion_Rbin0

Entries 6

...... E.....n.?..............é..........,..............E.........................%...... Mean 2.368

: : RMS  1.17
: 1. 1Im<R<1.3m..... IB—
o 13m<R<ibm
. 15m <R <1 7m ........................
: 1.7m <R <1.9m ........................

1.9m <R <2.1m

n
3
N
.y
R
w
3




PVDIS trigger rate with pile-ups is under DAQ limit 15kHZ/sector.
On the trigger level, the pile-ups mostly affect the larger radius.

Need to understand the ;t-/e” ratio (@ the larger radius by consider the
trigger condition

The document of this study 1s under preparing, and will be uploaded to
SoLID DocDB.
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» E<3GeV

v+n->1'p SAID
v+n->1°n SAID
yn->p 70 T
yn->n T

E>3GeV --PYTHIA

can use protons and neutrons for the target, and can be adapted to

a light nuclear target by hand

« Provide the right mixture of interactions with protons and neutrons

(approximately the same cross section)--- easy

«  Apply the Fermi motion, or the nucleons spectral functions ---
relatively easy

« Consider re-scattering - it may be small or unimportant--- not easy

-———-program FRITIOF

A word of caution: bggen (and PYTHIA in particular) can be used to
describe a bulk

of the the photoproduced final states, but can hardly predict properly ra
events
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LAEC 1748 modules

+Al and pre- +1/2 length +1/4 length
scinftillator 45 inner modules 45 inner modules
45 inner modules
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Preshower | 1748 1748+45 1793 1748+45modul | 1748+45modul
10MeV cut | modules | preshowe es es
rs 1/4 length 1/2 length
e- 14% 65% 60% 61% 62%
- 20% 18% 24% 23% 24%
Etotal cut | 1748 1748+45 1793 1748+45modul | 1748+45modul
modules | preshower es es
S 1/4 length 1/2 length
e- 22% 26% 86% 27% 50%
- 0.3% 0.086% 0.82% 0.46% 0.17%




Compare with Previous Resutls

P>1 GeV-—---- current

(MHz) Total Rate Trigger Rate | Trigger Rate
with pile-up
30ns
eAll e 0.6 0.449
o 124.0 2.711 3.261
Tt 2.872 0.01 0.076
Previous P>1GeV
Total Rate Trigger Rate
(MHZz) (MHz)
85.971 4.539
11.377, 0.328
0.437 0.26
Total ECAL Trigger | 5.127

Rakitha Beminiwattha




