DEMPGen Generator comparison

* Previously Ting and | were looking into the DEMP Generator, and try
to reproduce the neutron distribution on ZDC for the EIC

* We found the neutron distribution on the EIC ZDC (37.5m from IP) is
about 2 to 3 times wider than the plots in the EIC yellow report and
the EIC CDR

* We have been trying to figure out the reason, and also contacted one
of the DEMPGen developer Bill (Wenliang Li)



Slides from Ting

Assume z=37.5m, try to repeat results from
EIC, but not success
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DEMPGen Generator comparison

* Ting found a document where there is more information from the DEMPGen and EIC
ZDC

Revealing the structure of light pseudoscalar
mesons at the Electron-Ion Collider

J Arrington', C Ayerbe Gayoso?, PC Barry®?!, V Berdnikov®,
D Binosi*, L Chang’, M Diefenthaler’, M Ding*, R Ent®°,

T Frederico’, Y Furletova®, TJ Hobbs®®%’, T Horn>%*,

GM Huber’, SJD Kay’, C Keppel®, H-W Lin'’, C Mezrag'',
R Montgomery'?, IL Pegg®, K Raya®!'®, P Reimer'?,

DG Richards®, CD Roberts!>!6,

J Rodriguez-Quintero!’D Romanov®, G Salme'®, N Sato®,

J Segovia'”, P Stepanov®, AS Tadepalli® and RL Trotta®



58; 25- 40,
56 [ P

54 20— sob

52 [ :

5 15 3

5 GeV x 41 GeV « r N:
44 [ 105_

a2t 5- :

4 [ .3

3f0 125 130 135 140 145 150 155 160 O H 2 a0 A0 80, 80 %

100,

90—

5 GeV x ot
40 125 130 135 140 145 150 155 160 G F 015202850 85 a0 Ba”

T[T T ioTT

10

100 GeV 99

9.8
9.7

20

7T

A I I L] PRIy ) B e M B S NI

1 1.2 14 1.6 1.8 2

ptdaaadasadssadaaalaaa s T PRI I 1.A||A|Al||.| |||.|x

. Ls
152 154 156 158 160 162 164 166 168 170

10.6 60- 100
10.5 : 95

10.3 ‘ 40:_ ; 85

10.2 R F 80

10 GeV X 10.1 o sy 30 75
8

b R L LR L
oy
Qo_v|l|°
[*.) -~
2 &3 & 3

©
o

9 [Deg]



p [GeV]
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Hist theta vs p: particle = ele
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Hist theta vs p: particle = piPlus

hist_thetavsp2_piPlus
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p [GeV]

Hist theta vs p: particle = ele
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DEMPGen Generator comparison

* At generator level at least, the comparison is very good

 Why the EIC neutron distribution on the ZDC is much smaller than the generator?

e According to Bill, ZDC distribution for EIC is obtain after EIC simulation, and the ZDC
acceptance is largely limited by the magnet sizes in the forward detector region
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DEMPGen Generator comparison
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DEMPGen Generator comparison

* Just given the EIC magnet acceptance limitation is not enough to
explain the difference

* What else we need to include and consider?
1. Exclusivee+p->¢e’+n+ X (xand be pion or kaon) measurement

2. Need to suppress SIDIS background, cut on —t variable, the generator has —t
< 0.5 cut. Neutron distribution is very different with different cut on -t



DEMPGen Result for EicC setting

* 3.5 GeV electron beam, 20 GeV proton
beam
* Crossing angle 50mrad

e Neutron cone is about +/- 2deg or 35mrad
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Y (cm)

Neutron Distribution from Simulation

* A Deep Exclusive Meson Production (DEMP) event generator for SoLID and
EIC simulations.

e https://github.com/JeffersonLab/DEMPGen

* Process:
ce+p->e’+n+mt
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What we need to consider for EicC?

* The ZDC need to be located at the place where the neutron cone is
completely outside of the proton beam pipe

* Limitation from the magnets, perhaps less limitation from EDT, more
from FDT

Dipole1: z=5m B=252T L=08m Dipole2: z=12m B=-269T L=20m
R1 =p*10/3./B1 = 20GeV*10/3./2.52 = 26.455 m R2 = p*10/3./B2 = 20GeV*10/3./2.69 = 24.783 m
Bending angle = asin(L/R) = 0.03 rad = 30 mrad Bending angle = asin(L/R) ~ 0.08 rad = 80 mrad
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