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SpinQuest
Analysis Meeting:
• Key task identification
• Sivers-like asymmetry extraction (MC)
• Simulation setup 
• Detector acceptance study
• Mock Data Challenge
• Tutorial



Issue Description PIC 1 PIC 2

Packing factor Perform a packing factor measurement Arthur David?

Dilution Factor Establish the best method to measure the 
dilution factor and its systematics
Figure out the cross-sections, and do the 
simulation studies. 

David David?

Additional 
recoil proton 
detector

Simulate the feasibility to add recoil
proton detector in a particular place for 
systematics study (and also all other 
detectors for future upgrade)

Josh Zulkaida

Background
studies

• Establish the best method to find the 
line shape & simulate the random 
background

• Establish the best method to separate
events from beam dump

Detector
performance

Establish methods to measure the 
detector performance

Mindy 
(Chamber)

Relevant issue before production run 



Issue Description PIC 1 PIC 2

Trigger 
Performance

Establish methods to measure the trigger 
efficiency

Umich group

Sivers-
Asymmetry 
Framework

Setup a framework/macro to extract 
Sivers Asymmetry from a Full simulation 
Monte Carlo
Figure out the best kinematics to present 
the sivers asymmetry (Xb, qT, pT, dimuon
mass)

Zulkaida
Dustin 

Forhad

E906-E1039
Bridge 

Provide information or general framework 
or dictionary for new comers to learn 
E906 data

Kenichi

Overall 
systematics
study

Keeping track for all non-negligible
systematic source  that affect the Sivers-
symmetry

Arthur

Tracking Establish an efficient tracking algorithm & 
k-Tracker optimization

Relevant issue before production run 



Issue Description PIC 1 PIC 2

Boer-Mulder 
study for E906 
data

use part of the E906 data that haven't 
been analyzed to study Boer-Mulder 
function

Cosmic Ray
Studies

Analysis associated with the Cosmic Ray 
commissioning

Sivers review Review/summary study of all previous 
Sivers measurements and theoretical 
model/prediction

E1039 MC
generator

Improving the MC generator for E1039

Relevant issue before production run 
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CLAS

• The machinery is set up at polar machine
• The machinery is set up at Jlab
• Scripts are available for 2pion/2kaon/1p-1k 

Final states analysis
• MC exercise
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Self Organizing Map

Umatrix representation

• Just started documenting: 
https://wiki.shanti.virginia.edu/display/twist
/Self+Organizing+Map

• We learned that SOM effectively 
separates Signal/Background for easy 
channel 

• The S/B separation using SOM works 
for both supervised and unsupervised 
learning 

https://wiki.shanti.virginia.edu/display/twist/Self+Organizing+Map
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GlueX



Physics
Probing Gluon Polarization:

Through g1 measurement (Model dependent) Open charm production (photon-gluon 
fusion)

Associated production?



Previous Measurement

2007 Paper



Theory



Channel & PID

Do we only need to detect (reconstruct) one Meson?
Where is the ratio come from? 



Beam & Target
Beam: Circularly-polarized, 9 GeV Photon



Rate & Kinematic
Reinhard study:

• Exclusive
• No K/Pi separation



Physics

• OZI rule is strongly violated especially in Photoproduction

• This could be an indication of the non-negligible strangeness content in the nucleon or non-zero 
strangeness in the Nucleon-wave-function

Ratio from the SU(3) mixing

Ratio from the hadroproduction

Ratio from the photoproduction



• If this admixture exist, this can contribute to the phi production through a “direct knockout” process

• Recent hydro dynamical simulations on core-collapse supernova (CCSN) require non-zero strangeness 
content in the nucleon (and non-zero strange helicity content) to produce successful explosion



• Parity-violating electron scattering experiment indicate the strangeness content in the nucleon.



• An accurate determination of the strange quark sigma term is of principle importance in the 
reduction of hadronic uncertainties in the predicted dark matter cross sections for a wide range of 
models.



Theory



Theory



Previous Measurement
No Previous measurement available



Channel & PID & RATE
𝛾𝑝 → 𝑝𝜑 → 𝑝𝐾𝐾

DIRC is already installed and 
commissioning

We don’t need to worry about rate. The 
minimum beam time is calculated based 
on the charm production  



Beam & Target
Beam: Circularly-polarized, 9 GeV Photon
Target: Longitudinally polarized



• Y(2175) observed by BABAR from the ϕf invariant mass

• It’s nature, spin and parity is still unknown

• However,

• And we have a support theory to deal with the background

Additional



Magnet Simulation



Results
The maximum temperature of the coil as a function of time

Maximum Temperature 
profile Tmax(t) for E1039:
• 120 GeV proton
• 1e12 proton/s
• NH3 Target

Conclusion: It is save to 
run at 1e12 proton/s but 
I recommend this 
intensity to be 
considered as the upper 
limit



What Next?
Before Commissioning run

Temperature 
sensor

• Fix the numerical convergence issue
• Overleaf documentation (collaborative 

LaTex editor)
• Fine tuning geometry 
• Systematic study
• Install 8 temperature sensor (Carlos)
• Create Temperature prediction for those 

sensors as a function of beam intensity

During Commissioning run

• Compare the simulation prediction vs 
experiment

After Commissioning run

• Publication??



Improving geometry in Geant



Beam Position Study

Beam position: center Beam position: drift by 0.5 cm



MicroQuench Study

• The beam intensity “jump” in the order of ns 
• This “jump” is not good for the magnet
• Unfortunately, we could not run COMSOL 

with time step in the order of ns
• Plan: Semi-Analytical study with 

perturbation theory


