Reaction Filter Stage YA - 7w p (X)

Flags: Vertex and Momentum constrained, 4 beam bunches on each sides of
prompt peak, 2 Extra tracks and 5 extra shower: B4F4T2S5

DSelector Stage L00S€ CUts - |
CL > 0.0001 , beam energy > 6.0 GeV, Extra tracks = 0, Missing Momentum < 350 MeV , 2 accidental peak

on each side of prompt peak.

- Base Criteria
t min t max Proton angle

- Confidence Level > 0.001 / e nt \ ] 12 > 25 degree
- Beam Energy [6.5,10.8 GeV] /,’p - 19 14 > 25 degree
- Extra Tracks = 0 E /V\/VV\/\/VPC)\ 1.4 1.8 > 25 degree
- Numbers of Shower = 5 A—— i 1.8 2.6 > 25 degree
- Proton Vertex [52,78] cm \ & 4 26 3.4 > 25 degree
- Missing Momentum < 300 MeV/c 3.4 4.6 > 20 degree

Selection cuts have been applied consistently to both data and reconstructed simulations.

e
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Thrown Topology %

25

20

hThrownTopologies

r25.254

110.892

8107

8:140

gfi‘

— 2.483
]
;
o
.571
8.323
6.289
.Q’ r8:182
8:163

sy 3}'!(*,(:0 e?:zv;:}%

Moo

Jr*e]z\p

07/15/24

Bhesha Devkota

& o127
218100
~ le-067

vy Fh Y, 05 Ky T

SRC/CT MEETING



Number of Unused Showers

dHist_unused_shower

Energy of Unused Showers

dHist_extraEnergy

1400 Entries 7220 1400 Entries 7220
i Mean 1.224 C Mean 0.3721
1200 — Std Dev 1313 1200 — Std Dev 0.5219
1000 — 1000—
800/ — 800—
600 — 6001 —
00— 400—
ol 1 H Hg . 1|0 ‘ ‘ 1|5 . K 0 : | ‘ ‘ ‘
20 L L L L L L L
unused shower 0 5 10 15 extraE(GeV2)0
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Number of Unused Showers

Energy of Unused Showers
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Energy of Unused Showers > 0.

dHist_extraEnergy 1400 dHist_unused_shower
Entries 2576 = Entries 2576
Mean 0 C Mean 0
Std Dev 0 1200 — Std Dev 0
1000 —
800 —
600—
400 —
200{—
L | L 1 1 L | 1 1 L L 0 C L | | 1 1 | 1 1
10 15 20 0 10 15 20
extraE(GeV) unused shower
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hThrownTopologies
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Invariant Mass Topology [t| > 1: T p

hinvariantMass_ThrownTopology_0
70 Entries 13681
Mean 1.318
60 Std Dev 0.554

w & (%3]
o o o

o
o
O\\‘\HI|II\\‘HH‘\III|IH\‘H\I|IIII

extra nergy = 1128 events

WWW !

The invariant mass distribution of pure signal events before and after applying
the cuts on shower energy. The signal events are integrated between the mass
range of 0.6 to 0.92. Decrease of ~50 % events.
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Invariant Mass of Background Bggen

30: Entries noum 13137
= Mean 1.36
25 } Std Dev 0.5488
zoi The total shape of background for |t| > 1.
= We see a smooth background. Here the
15— ‘ selection cuts includes cuts ofn extra shower
- i energy.
101 ‘ | ‘ | | ‘
5 ‘ | ‘
C \
oF ‘ Ly Invariant Mass of Background Bggen
C | | (IR ! : / i hSum
0 0.5 1 1.5 2 25 3 35 4 10— Entries 2117
_ Mean 1.376
The total shape of background for |t| > 1. o Std Dev 0.5815
We see a peak below the signal range. -
Here the selection cuts is standard. =
4 |
C |
= | ‘ | | |
o | LI
_2; 1 1 1 ‘ | 1 ‘ 1 1 1 1 | 1 | ‘ 1 1 | 1 1 1 1 ‘ | 1 ‘ 1 1 1 1
0 0.5 1.5 2 25 3 3.5 4
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Invariant Mass Topology |t| > 1: Tt p
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The plot on the left uses standard cuts. The black represents the signal, and the rest are backgrounds. Once shower cuts
are applied, although the total signal is reduced to 51%, the background has been significantly suppressed.
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Invariant Mass Topology |t| > 1: 2yr'np Invariant Mass Topology |t| > 1: 2yr'np
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The plot on the left uses standard cuts. The red color represents the major background contributing from 2 gamma. Once shower cuts

07/15/24 Bhesha Devkota SRC/CT MEETING 9



07/15/24 Bhesha Devkota SRC/CT MEETING 10



Energy of Unused Showers Number of Unused Showers
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Invariant Mass Topology |t| > 1: Tt p
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