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SpinQuest
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Beam

120 GeV Unpolarized Proton beam collides with
polarized proton target
1 spill ~ 20-60,000 events in 4 seconds
o max annual proton count is 7X1017
protons/year
Highest proton intensity ever attempted on a solid
polarized target.

Setup

Cherenkov to measure beam intensity
4 drift chambers each with 6 detector planes.
Paddle and Fiber Hodoscopes
o There are 4 paddle hodoscopes stations
) 2 Dark Photon (Fiber Hodo) Stations
4 layers of proportional tube planes for muon ID
Triggers:
o FPGA main trigger
) Nim Trigger look for hits at the edges
where DY is.
TDC and ADC

The detector systems
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Element ID
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Hit Pattern study
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Phi, Theta, Four Momentum, PID, Event#
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visualization

Pyqt for lightweight
display.

Can read in data
from machine
models.

Display and update
plots.
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https://docs.google.com/file/d/1pnUc8JczHoH4aLiqHkq8ERMrKYN2tLv3/preview

Element ID

“o{ — - _ ' . .
1= _ | teamnis 147 |Alit S€lection Study
100 - ::_ @
80 5. . = e
= =" Drift Chamber: Station 2 and 3
601 b= o 200
40 _:;:* o i 175 Total Hits 80
P =l st
55 - — W 150 1
- &3 gy
P =TT T 1251 -
0 10 20 30 §1oo- o T Selected Tracks: Station 2 and 3
Detector ID & =R = 200
75 1
. . . = =" " 175 - Total Hits 36
Realistic Spill ol - - _
- - I
F I I zo_ ¥ o- - e \\\::'
25 - e SR g e =
% £ a . Ll & i
0 . . . : . - T 4 B -
2 14 16 18 20 22 24 26 203 100 -
Detector ID E
m 75- . K
Hit Pairing i e 4 W
] “;;-.H;;x:
0 Ll T L] Al ]

5 150 475 200 25 250 225 300
Detector ID

Hit Selection




Element ID

200

Window and Center Comparison

175 A

150 A

125 -

100 A

13

14 15
Detector ID

16

17

18

Element ID

Window study

200

Window and Center Comparison

175 A

150 -

125 -

100 A )

75 A

25 4 1

+

24 25

26

2
Detector ID

28

29

13



Next

Display Information from the trigger Integrate Information from the BIM

Wed Dec 22 08:05:35 2021
SeaQuest Spill Number: 897494
Duty Factor @53MHz = 6553.50%
Turn13 = 2.0, Bunch13 = 84, NBSYD = 1.0
G2SEM = 3.39E+08, G2SEM/QIESum = 9.22
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Summary

SpinQuest will extract the sivers function to study the orbital angular
momentum of the hadron.

A non-zero orbital angular momentum correlates to the spin contribution of the
sea.

Asymmetries are the focus of the experiment and guarding against false
asymmetries is vital. The solution is GPU acceleration and online
monitoring/visualization.

An online monitoring and visualization scheme is being developed for
SpinQuest launch that will:

o  Aid shift workers recognize anomalies.
o Produce quick analysis using gpu acceleration.
o Use Al to detect anomalies and alert workers.
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Join The Effort

Contact:

Dustin Keller [UVA] (dustin@virginia.edu)[Spokesperson] %I.ﬁg%jf#
Kun Liu [LANL] (liuk.pku@gmail.com) ([Spokesperson]) o

Look us up! %
https://spinquest.fnal.gov/ >

http://twist.phys.virginia.edu/E1039/
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Hit pattern study fix theta







Precision — Out of all the examples that were predicted as positive, how many are
positive?

Recall — Out of all the positive examples, how many were predicted as positive?

RECALL PRECISION
[ ACTUAL ]

@ ACTUALYES CANCER . ACTUAL NO CANCER

False Positives (FP) = 135

_ PREDICTED
YES CANCER

PREDICTED
NO CANCER

| False Negatives (FN) = 160 True Negatives (TN) = 1005
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