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Time-Like Compton Scattering (TCS)

•Exclusive process, often referred to as 
inverse of Deeply Virtual Compton 
Scattering (real photon production).

• A real photon interacts with the target 
nucleon, causing release of virtual photon 
which decays into a lepton pair.

𝑒𝑝 → 𝑒′𝑝′𝛾∗

𝛾∗ → 𝜇+𝜇− 𝑜𝑟 𝑒+𝑒−

•TCS gives access to GPD’s via interference 
with Bethe Heitler Process
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CLAS12 Detector – Jefferson Lab
•2π azimuthal angular coverage

•Polar angle θ coverage 35◦ − 125◦
provided by the central solenoid magnet 
and detector

•Forward polar angle range > 35◦
provided by a forward superconducting 
torus magnet and forward detector.

•Coverage allows for efficient detection 
of both charged and neutral particles.
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The Electron Ion Collider
•Polarised electron and ion collisions allow access to 
different GPDs, and can allow studies of TCS on 
proton and deuteron.

•High collision luminosity crucial for TCS due to its 
low cross section.

• Wide range of centre of mass energies, around 20-
100 (140) GeV[1] gives access to range of 
momentum fraction 𝑥.
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EPIC Detector
•Repurposed BaBar superconducting 
solenoid providing 1.4T field 

•Hermetic detector necessary for 
exclusive reconstruction

•Many detectors integrated in the beam 
line, e.g Roman Pots (RP), B0, Zero-
Degree Calorimeter (ZDC) 
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Preliminary 𝑡 Cross Section
•Beam energy 5x41 at the top, and 18x275 on 
the bottom. 

•The scale of the cross section is in 
femtobarns (fb) and is binned in 𝑄′2, 𝜏(=
𝑄′2

2(𝑝.𝑞)
) and 𝜙

•Multi-dimensional binning of cross section 
shown possible and that it is feasible to 
access a range of t across the kinematic 
region of interest.
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Thank you!
PLEASE FEEL FREE TO COME AND FIND ME FOR QUESTIONS, AND 

GO AHEAD AND CHECK OUT MY POSTER!
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