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General: Compton Scattering  

Source: http://inspirehep.net/record/1412123/files/Figures_ComptonChicaneToday1_3.png 

JLab’s Hall A Compton chicane: 
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General: Compton Scattering  
Two accumulator types: 
• Acc0 
• Acc4 
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Source: Gregg Franklin (plotSnaps.C 
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General: Compton Scattering  
Two accumulator types: 
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•  No threshold 
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General: Compton Scattering  
Two accumulator types: 
• Acc0 
•  No threshold 
•  Sensitive to various 

effects (synchrotron 
radiation, afterglow, etc) 

• Acc4 
•  Threshold value set by 

difference between 
observed pedestal and 
ped_value in .flags file 
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Source: Gregg Franklin (plotSnaps.C 
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General: Compton Scattering  
To calculate asymmetry: 
1.  Sort accumulator values for unique states, by “quartet” event 
•  Helicity, Accumulator, Beam, Laser 

2.  Fill histograms for a unique state (beam off/laser on) and 
(beam off/laser off) 

•              : add both (+/-) helicity accumulator values 
•              : add (+), subtract (-) helicity accumulator values 

3.  Fit with Gaussians to get at the mean, then calculate: 
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General: Compton Scattering  
Compton spectra: 

Source: Larisa Thorne (plotAsymSpectrum.C) 

4-pass (8.8GeV) 5-pass (11GeV) 

Source: Larisa Thorne (plotAsymSpectrum.C) 
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Asymmetry Calculations 
• Cuts: 
•  Laser cavity power (min/max) 
•  BCM (cuts out beam trips) 
•  Epics (timeout in data stream)  

• Corrections: 
•  Run-by-run effects due to inserting HWP, changing Wien angle, etc 

(accelerator physics domain) 
•  Within a given run: afterglow 

•  Scaling: 
•  BCM values fluctuated during run, needed to normalize relative to nominal 

value 
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Asymmetry Calculations 
• Afterglow (induced phosphorescence) 
•  “A study on the properties of  lead tungstate crystals”, by Zhu et al describes 

methods for measuring afterglow in scintillator, depending on its construction 
•  Lifetime of  effect: 15 – 127 ms after irradiation 

• Has “diluting” effect on Acc0 data: causes part of  accumulator data 
near start of  laser cycle to be pushed into next event 
•  Software testing hasn’t found significant effects (yet?), even at high 

E 

Source: https://en.wikipedia.org/wiki/Scintillation_counter#/media/File:PhotoMultiplierTubeAndScintillator.jpg) 
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Asymmetry Calculations 
• Monte Carlo simulation of  “ideal” asymmetry ,  
•             == “analyzing power” 
• Uses GEANT4 to simulate high energy photons impinging on 

Compton photodetector (PbWO4 scintillator + PMT) 
• Energy, geometry, cutoff  (i.e., accumulator) dependent 

A
theo

A
theo

11 



Results*: 
4-

pa
ss

 (8
.8

G
eV

) 
5-

pa
ss

 (1
1G

eV
) 

12 



Results*: 
4-

pa
ss

 (8
.8

G
eV

) 
5-

pa
ss

 (1
1G

eV
) 

= 0.09828 ± 0.0010 

= 0.11362 ± 0.0014 
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Results: 
Can use Compton Scattering asymmetries to calculate electron 
beam polarization: 
 
 
 
 
 
Of  interest to groups who care about beam polarization 
 
 
 
 

~85.0% at 8.8GeV 

~86.4% at 11GeV 
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Backup: Histogram Pedestals 
• Care about pedestals when constructing sum/diff  histograms: 
 

Source: Larisa Thorne  (buildQuartets.C) 
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Backup: Afterglow 
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