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Motivation
 

EMC: Nuclear Physics B328 (1989) 1-35 

JHEP05(2021)151 

Spin decomposition. Transparent  is sea.

SIDIS Sivers at COMPASS

C. Adolph et al. / Physics Letters B 770 (2017) 138–145

JLAB

arXiv:2103.03270v1 [hep-ph] 4 Mar 2021

Jaffe-Manohar Sum Rule :  ΔS = ½ = ½Δ𝚺 + ΔG + Lq +Lg

Ji’s Sum Rule :  ΔS = ½ = ½Δ𝚺 + Lz
q +JZ
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K.-F. Liu (2022) 

https://doi.org/10.1007/s43673-022-00037-4



Spin Asymmetries
I. P. Fernando and D. Keller Phys. Rev. D.108.054007 (2023)

Quark correlator can be decomposed into 8 components (6 T -even and 2 T -odd terms) at leading-twist

SIDIS DY
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SpinQuest

● Are the sea quarks orbiting around 
the spin axis of the nucleon?

● Testing QCD prediction
● Compare with other experiments
● Non-zero asym = sea quark OAM!
● SpinQuest will perform the first 

measurement of the Sivers 
asymmetry in Drell-Yan pp 
scattering from the sea quarks.
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I. P. Fernando and D. Keller Phys. Rev. D.108.054007 (2023)



Target System
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Beam

● 120 GeV Unpolarized Proton beam collides with 
polarized proton target

● 1 spill ~ 20-60,000 events in 4 seconds
○ 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

○ There are 4 paddle hodoscopes stations
○ 2 Dark Photon (Fiber Hodo)  Stations

● 4 layers of proportional tube planes for muon ID
● Triggers: 

○ FPGA main trigger
○ Nim Trigger look for hits at the edges 

where DY is. 
● TDC and ADC

The detector systems
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Type of reconstructionGeometric

Machine Learning Model

U
x

Precision 99%
Recall 54%
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Eric Fuchey Status of GPU-based online reconstruction 
program

Nature 590 561-565 2021

Precision 92%
Recall 9%



Hit Patterns

● Is there a pattern in the hits displayed?
● Is there a relationship between the localized position and the angle?
● Can machine learning predict the sign of the muon?
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Hit Pattern study
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Model

1 is positive
0 is negative
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Machine
Model

Phi , Theta, Four Momentum, PID, Event#



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


Hit selection Study

Realistic Spill

Hit Pairing

Hit Selection 12

Total Hits 147

Total Hits 80

Total Hits 36 



Window study
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Next

Display Information from the trigger Integrate Information from the BIM
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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:

○ Aid shift workers recognize anomalies.
○ Produce quick analysis using gpu acceleration.
○ Use AI to detect anomalies and alert workers. 
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Thank you
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Join The Effort

Contact:

Dustin Keller [UVA] (dustin@virginia.edu)[Spokesperson]
Kun Liu [LANL] (liuk.pku@gmail.com) ([Spokesperson])

Look us up!
https://spinquest.fnal.gov/
http://twist.phys.virginia.edu/E1039/



Backup
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Hit pattern study fix theta

WIP
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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?
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