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Run group 2 – WACS + Pion
Run group 3 – polarized WACS
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RG2 (E12-14-003, E12-14-005) – 18 PAC days
Wide Angle Compton Scattering at 8 and 10 GeV Photon Energies
Wide Angle Exclusive Photoproduction of pi-zero Mesons

NPS at large angles and HMS - SHMS used as carriage for NPS

RG3 (E12-17-008) – 46 PAC days
Polarization Observables in Wide Angle Compton Scattering 
at large s, -t, and -u

CPS, NPS as a photon arm , BB as a proton arm
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In 1923, Compton published a paper in 
the Physical Review that explained 
the X-ray shift by attributing particle-like 
momentum to photons.

https://en.wikipedia.org/wiki/Physical_Review
https://en.wikipedia.org/wiki/Photon
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Run Group 2 (E12-14-003, E12-14-005)

Wide Angle Compton Scattering at 8 and 10 GeV Photon Energies

Wide Angle Exclusive Photoproduction of pi-zero Mesons

NPS at large angles and HMS - SHMS used as carriage for NPS

E12-14-003: D. Hamilton, S. Sirca, B. Wojtsekhowski

E12-14-005: D. Dutta, H. Gao, S. Sirca, M. Amaryan, 
M. Kunkel, I. Strakovsky 



7/17/24 NPS collaboration,     Bogdan Wojtsekhowski slide 4



2.2-5.7 GeV

Mixed e/g beam –>  rates ~ 1300 higher than “clean” g

1013 photons/sec

E99-114 experiment

p0 event



ep elastic
events

RCS events

Two-body kinematics

2.2-5.7 GeV

Mixed e/g beam –>  rates ~ 1300 higher than “clean” g

1013 photons/sec
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Cross section and asymmetries

Wide Angle Compton Scattering 

pQCD, n=6

GPDs, n=7
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Wide Angle Compton Scattering at 8&10 GeV Photon Energies
E12-14-003: D. Hamilton, S. Sirca, B. Wojtsekhowski
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Wide Angle Compton Scattering at 8&10 GeV Photon Energies
E12-14-003: D. Hamilton, S. Sirca, B. Wojtsekhowski
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Wide Angle Compton Scattering at 8&10 GeV Photon Energies

Sweeper magnet deflects 
scattered electrons vertically
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Wide Angle Compton Scattering at 8&10 GeV Photon Energies

HMS tracking

HMS PID
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Wide Angle Exclusive Photoproduction of pi-zero Mesons

E12-14-005: D. Dutta, H. Gao, S. Sirca, M. Amaryan, 
M. Kunkel, I. Strakovsky 

pQCD, n=7
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Wide Angle Exclusive Photoproduction of pi-zero Mesons

P. Kroll and 
K. Passek-Kumericki,
PRD 97, 074023 (2018) 
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Wide Angle Exclusive Photoproduction of pi-zero Mesons

single p0 wings

E99-114 experiment
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Run Group 2 (E12-14-003, E12-14-005) work to do:

• Request to schedule beam time

• NPS preparation

• NPS calorimeter and Sweeper mounting at large angle 
side of SHMS 

• Students/postdocs training
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Run Group 3 (E12-17-008)

Polarization Observables in Wide Angle Compton Scattering 
at large s, -t, and –u

D. Day, D. Hamilton, D. Keller, G. Niculescu, B. Wojtsekhowski and 
J. Zhang 

CPS, NPS as a photon arm , BB as a proton arm
Polarized target with spinning cell  
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Required the lab approval



Compton scattering

In the GPD approach, 
interaction goes with a single 
quark, and the handbag 
diagram dominates. 
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• Test of the handbag predictions to the <10% level is an important task.
• The KLL (ALL) asymmetry is an observable of choice to test a reaction mechanism. 
• The NLO corrections are supposed to vary as 1/s (N.Kivel & M.Vanderhaeghen).

M.Diehl & P.Kroll
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Physics Motivation

New measurement at large s, -t, -u values is necessary 
to clarify the mechanism of WACS 

E99-114 
s=6.9, t=-4.0, u= -1.1 GeV2

PRL 94, 242001 (2005)

E07-002 
s=7.8, t=-2.1, u= -4.0 GeV2

Strong evidence for 
additional physics

PRL 115, 152001 (2015)
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Polarized WACS, E12-17-008 



Polarization Observables in Wide Angle Compton Scattering
at large s, -t, and –u
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Compact Photon Source 
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Spinning NH3 polarized target
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Dustin Keller 
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Run Group 3 (E12-17-008) work to do:

• Experiment Readiness Review

• CPS detailed design and test

• Polarized target with spinning NH3 cell

• NPS calorimeter and BB spectrometer mounting

• BB detector package with hadron calorimeter

• Students/postdocs training



Summary

v Run group 2 ( WACS + Pion ) is very close to being 
ready to run. NPS needs some modest work, as 
recommended in lessons-learned analysis of GR1a.

v Run group 3 ( Polarized WACS ) is based on CPS 
which reached an advanced stage. However, it still 
needs more design and tests. The experiment also 
needs significant design/construction work on the 
polarized target, BB + detector, and NPS. 
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A new target magnet


