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History

 Experiment proposed in 2006 (PAC30): approved with A rating

 PAC38 (2011) allocated its full beam time request: 100 days

 In 2014, PAC41 rated the experiment as ‘High Impact’

 Experiment was scheduled as the 1st 12 GeV experiment in Fall 2014

 Experiment stayed in the floor until Fall 2016 (3 years; 5 run periods) and 
collected half of its data (50 out of 100 PAC days)

 Remaining 50 days went into jeopardy in 2019. Remaining time was approved 
by PAC47 to run with NPS in Hall C (beamtime reduced to 35 days) 

 Spring’14 + Fall’14 + Spring’15 : 6 days of data (but 879 shifts taken over 139 days)
 Spring’16 + Fall’16: 44 days of data 
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Outline

 Physics motivation & goals of the experiment

 Recent results:

- Exclusive p0 electroproduction cross sections

(Phys. Rev. Lett. 127 (2021) 15, 152301) 

- Deeply Virtual Compton Scattering cross sections

(arXiv 2201.03714 , submitted for publication in Dec’21)

https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.127.152301
https://arxiv.org/abs/2201.03714
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Studying the structure of the nucleon experimentally



Deeply Virtual Compton Scattering
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DVCS experimentally: interference with Bethe-Heitler
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Leading twist GPDs
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Leading twist GPDs
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Experimental configuration
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Kinematics and beamtime



Exclusive p0 electroproduction
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• Collinear factorization proven for sL

(chiral-even GPDs)

• Modified factorization approach 
(model-dependent) for sT

(chiral-odd/transversity GPDs)



Exclusive p0 electroproduction: cross sections
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 sTT larger than sTL and sTL’: indication of strong T component

 The modified factorization approach of the GK model (dotted 
lines) reproduce fairly well sTT.

 GK model underestimate sTL and sTL’

 Reasonable agreement in sU= sT +esL

Strong evidence of sT dominance  access to transversity GPDs



Exclusive p0 electroproduction: Q2-dependence
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QCD asymptotic limit:
• sLQ-6

• sTQ-8

Data shows (approx.):
• sU= sT +esL Q-6

Model predicts (approx.):
• sU= sT +esL Q-7

Model predicts a steeper Q2-dependence 
than observed in the data 

(additional hint of non-negligible sL

component)

Need of an L/T separation (planned in Hall C with NPS)



DVCS: cross sections
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xB=0.36 xB=0.48 xB=0.60

• Sample of dataset - multidimensional binning: 3 xB bins  2-4 Q2 bins  3-5 t bins  24 f bins

• More than 2000 data points in Q2, xB, t and f



DVCS cross sections: power corrections
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 Braun et al. (2014) computed 
power corrections to DVCS 
t/Q2 and M2/Q2

 These corrections proved to be 
necessary in JLab kinematics;   
see our previous results             
Nat Commun 8, 1408 (2017)

 These corrections require the 
introduction of helicity-flip (1 
and 2 units) CFFs in addition to 
helicity-conserving CFFs

Helicity-flip (1 unit) CFFs
Same Q2-dependence as higher-twist

Helicity-flip (2 units) CFFs
Same Q2-dependence as NLO

https://www.nature.com/articles/s41467-017-01819-3


DVCS: Compton Form Factors
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 Combined fit of all our data points

 All Compton Form Factors included 

(helicity-conserving and helicity-flip 

CFFs; a total of 24 parameters)

 First full extraction of Re and Im

parts of H, H-tilde, E & E-tilde CFF 

from data



Summary and conclusion
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 E12-06-114 took half of its data in 2014-2016

 Two recent publications (1 PRL + 1 under review)

 Remaining beamtime will be collected in Hall C with NPS (>2023)

Thank you for your attention !


