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Introduction

• December preTDR 18x275
• February Campaign Plots
• May Early Science 10x130
• RAD->Combi RAD (combinatorial + background 

analysis)
• Amplitude Fitting Work – Physics extraction

Overview

Quasi-real (Q2->0) l+l- photoproduction: Timelike Compton Scattering.
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Recap December preTDR 18x275 

Produced a first version of analysis macros, overleaf note 
and plots for Dec 1st deadline.

Relevant Analysis repo(s) now tagged on github as 
"preTDR" version – reproducibility as code evolves.

Code can be used and built upon to move into early 
science analysis.

Some minor typos in axis labels – now fixed.

https://github.com/Garypenman/TCS-ePIC-preTDR/releases/tag/v1.0.0

https://github.com/Garypenman/rad/releases/tag/v1.0.0 
https://github.com/Garypenman/epic-rad/releases/tag/v1.0.0 
https://github.com/Garypenman/DDVCS-Analysis/releases/tag/v1.0.0 

https://github.com/Garypenman/TCS-ePIC-preTDR/releases/tag/v1.0.0
https://github.com/Garypenman/TCS-ePIC-preTDR/releases/tag/v1.0.0
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https://github.com/Garypenman/rad/releases/tag/v1.0.0
https://github.com/Garypenman/epic-rad/releases/tag/v1.0.0
https://github.com/Garypenman/epic-rad/releases/tag/v1.0.0
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February Campaign

26.02.025.10.3



May Early Science 10x130

Generated 1M h+, 1M h- 10x130 events with EpIC

Steering cards and metadata has been updated to 
DDVCSdataset github.
https://github.com/Garypenman/rad/releases/tag/v1.0.0 

Production request has been made.

Plan to continue building out analysis code on 
18x275 data, should run out the box on march 
campaign 10x130 data.

10x130 4D phase space (EpIC generator)

Sigma 18x275 = ~ 6 nb
Sigma 10x130 = ~ 3 nb
Across the same phase space region

preTDR and early science projections at 5fb-1
-> half the cross section -> sqrt(2) impact on 

statistical uncertainties

https://github.com/Garypenman/rad/releases/tag/v1.0.0


RAD -> Combi RAD

Large rewrite of base RAD code over winter in order to facilitate 
"combinatorial analysis".

A (basic) example:  two electrons are reconstructed in the final state 
of an event -> there are now two choices of scattered electron and 
therefore Q2. 

Example new TCS HepMC analysis macro for combi rad 
framework



TCS Combi-RAD Setup (Example)



Fresh Combi-RAD Output

Clearly, still fixing teething issues with new framework. Soon this will be a powerful tool for folding in background 
merged and DIS background event samples to the main physics events, and performing unbiased cut based analysis as 
well as fits and beyond.

Using 26.02.0 campaign files to now build out 
combi-rad software.

Some "truth" info is being output incorrectly 
-> possible internal indexing bug. 
Investigating.

"Losing" events, see 4k sample -> 1.1k 
output.



Physics Extraction – Amplitude Fitting

Currently only one published TCS 
measurement so far:

Phi Asymmetry integrated over Q'2 and 
theta! 

More appropriate to fit both angles in t 
Qp2 bins.

Currently building out the 
phenomenology for this using fitting tool 
https://github.com/dglazier/brufit

BSA from the first measurements of TCS, P. Chatagnon et al 
(2021) PRL.127.262501 

https://github.com/dglazier/brufit
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.262501


Physics Extraction – Amplitude Fitting

Brufit Work

TCS Cross section is 4fold in t Qp2 theta phi

Physics is encoded in the amplitudes controlled by 
the CFFs.

Left: Proof of concept - Fitting the (full) BH amplitude 
for EpIC data with brufit.

Next: - extend to Interference term -> Re and Im 
parts give the CFFs
- Bin in Qp2 and t
- Fold in acceptances for statistical projections on 

Observables



Thank You!
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