e Simulation
e Target position variance v.s. beam energy varionce
« High angle z vertex reconstruction



Simulation setup and model test

Purpose:
Try to reproduce the bump in small angle:
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Moller ring from simulafion



Simulation

Detection plane

Background source placed 500 mm more upstream

500 mm

* Beam line
Targetz=0

Strategy:

e put target at 0, get a reference e-p yield

« move target foward upstream by 200mm, 500rmm, etc, when
reconstructing scattering angles, suppose target is sfill at o.



Simulation

Red line = source placed 0.2 meter more upstream
Blue line = target placed at o

e-p yield

scatt. angle (deg)



Simulation

Red line = source placed 0.5 meter more upstream Red line = source placed 1.0 meter more upstream
Blue line = target placed at o Blue line = target placed at o
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Simulation

Red line = source placed 2.0 meter more upstream
Blue line = target placed at o
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e-p yield
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e-p yield

Red line = source placed 40 meter more upstream
Blue line = target placed at o
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Simulation

Red line = source placed 6.0 meter more upstream Red line = source placed 9.5 meter more upstream
Blue line = target placed at o Blue line = target placed at o
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For now:

 Move background towards downstream won't produce bump

» Due to experimental resolution, if we have background upstream at
<500 mm, there seems 1o be no bump

» In combination with the empty target run, the background source is 7
likely in upstream more than 5 meter.



e-e events reconstructed tfarget position vs beam energy
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From fitting:
Upstream chamber: slope = 1.24
Downstream chamber: slope = 1.23

Beam energy change 1MeV, moller reconstructed target position will change ~1.23 mm
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enetries

A few reconstructed z vertex at high angle

h_zvertex_ep_r from 5.74deg to 5.76deg h_zvertex_ep_r from 5.52deg to 5.54deg
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enetries

A few reconstructed z vertex at high angle

h_zvertex_ep_r from 5.36deg to 5.38deg

h_zvertex_ep_r from 5.28deg to 5.30deg h_zvertex_ep_r 5.36_5.38
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enetries

35

30

25

20

15

10

A few reconstructed z vertex at high angle

h_zvertex_ep_r from 4.04deg to 4.06deg

h_zvertex_ep_r_4.04_4.06
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h_zvertex_ep_r from 4.06deg to 4.08deg
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Tracks reconstructed by overlap GEMs

Beam line

r, :the closest distance between beam line and track
r, : the disfance from target to frack
d_: Xintercept of track at target (z=0)

dy . Y intercept of track at target (z=0)
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entries

entries

Tracks reconstructed by overlap GEMs "2C run

fitting line x value at z = 0 only gem
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hx

Simulation
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Distance from target to track
will not be 0, even if x and y is
centered at o
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