Progress update

* Background study continue
* Bump at large angle if without using GEM
* Bump at smaller angle

* Complete list of potential overflow channels

* Update on yield of ep and ee



The ep yield vs. scattering angle theta for empty target runs
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Background study

* Select events that satisfy the ep selection criterion but has no matched hit found on
GEM
* Check all such events in one run on the event display, see mostly cosmic events

File Calibration Tools Recon Display

Module Property  Value Module Property  Value
Module ID G176 Pedestal 297.878 + 2.70
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Module Type Pb-Glass Event Number 100344
DAQ Address C6, S23, Cho Energy 0 MeV / 1288.52 MeV
500 TDC Group G5 ADC Count 0
HV Address C1, S0, Ch41 High Voltage N/IA
. G176 Physics Events — "
e ™
7 Mean 50
6E—- | s 1878
sE—-
-
100 B
2B
JE_ il.luu (NN 1T [
a 260 50 T o0 Tea0 7000
G5 Time Measurs
vvvvv ]
50 2 = £
7 | oan et
M s fres
5
¢
a
2
o 10 I |
%00 000 000 10050 12000 7000 78000 78000
Joie Enay (o) T Ty
[T T025
e siza
10
i ° 000 1500 i R0

Event # : Total events: 6025 Spectrum Settings

S Energy&TDC Hist v | |[Energy View v | |No Annotation v

test!
test!
test!
test!

LT 1] L[] test! |
)“ —

test!

<
Current Data File: /var/phy/project/mepg/wx19/PRad/PRadEventViewer/decoder/NoGemMatch_1289.dst
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Background study

* For background at small angle, | look at the distribution of empty target and
empty chamber runs

* Only one empty chamber run in the calibration period 5, so statistics is a bit limited
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Background study

» After scale with the live charge, and subtract the two histogram we get:

Cluster E vs. scattering angle 6
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Background study

Selecting out ep events from empty target and empty chamber runs and subtract them bin by bin.
Coordinate using GEM detector

Graph

EI T T | | T T T T E
105 §_ ........ ""'z-oe:*w" ............... Emﬁtytarget ......... .......... ..... _'E
= L e _ Empty chamber 3

- A : : : -

. P e, : subtracted : :
10 g._ ..................................... ‘;‘ "1...' ............................................ . ................. :. ............................. _:._
= AT '.‘Ob-... ' 3

— HA oy H —
L™ :

10°

ALY
!

102

chopebtithedod g

T IIIIII|
o
Q)
<

10

I IIIIIIII
e
=l

N

6x10™" 1 2 3 4 5 6
Theta(deg)



Complete table for potential physics overflow channel

1.1 Gev

A channel is like has physics overflow when the maximum allow energy is close to
1100 x 0.8 + (27 x 3) =961 MeV (for 1.1 GeV data)

940 MeV W171 911 MeV
W194 782 MeV W885 909 MeV
W526 742 MeV W958 967 MeV
W527 766 MeV W969 775 MeV
W646 923 MeV W748 960 MeV

W728 921 MeV W1116 871 MeV



A few Channel has very low ep counts

Trigger efficiency from Maxime

mm ep_HyCal_Cluster position
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ep yield as a function of scattering angle theta, after background
subtraction and using GEM coordinate
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Single arm ee yield as a function of scattering angle theta, after
background subtraction and using GEM coordinate
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ep yield as a function of scattering angle theta, after background
subtraction and using GEM coordinate
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Test |

PWO and LG have certain overlap in azimuthal angle

Pick ep events landed near the four corners of PWO, and count how many events there
Rotate the above region of interest by 45 deg, so that they are now in LG region, count the
number of ep events there

Due to azimuthal symmetry, the counts should be the same
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Combine 5 H runs, | have 1100 (PWO) vs. 1225 (LG)
From Carbon run, | have 491 (PWO) vs. 956 (LG)



Test

* Completely separate ep events in PWO and LG, after rough correction on the
geometry acceptance of PWO and LG separately, see if they agree with each

other over the overlap region in phi

* Using CID to judge whether it isa PWO or a LG cluster

* Using GEM coordinate
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Ratio of LG ep counts over PWO ep counts after geometric acceptance

correction
Graph Graph
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If using GEM projected coordinate to judge whether it isa PWO cluster or LG cluster

Graph Graph
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Agreement at the overlap region not as good as using CID, one possible reason might be the relative z distance
between GEM and HyCal



