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Understanding the pi0 electroproduction

Ồ Pi0-electroproduction is a beautiful example of higher-order contributions dominancein Jlab
kinematical domain.

Ồ For pi0, the longitudinal term is the leading-twist term. 
It was expected to be small. But the cross section was 
found to be a order of magnitude higher than expected.

Ồ Although unexpectedly large, the phi-modulation of the 
cross sectionwas providing already a wealth of 
information: A large transverse contribution.
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Looking at vector meson electroproduction

Ồ ThroughᶻὴO ὴ• , we accessthe gluon GPDs.

Ồ The t-ǎƭƻǇŜ ƛǎ ƴƻǘ ŜǾŜǊȅǘƘƛƴƎΧ ƻƴƭȅ ŀ ǎŀƭŜǎƳŀƴ ŀǊƎǳƳŜƴǘΚ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ǇƭǳƎ Ǝƭǳƻƴ 
GPDs in DVCS to access pure quark info.
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Ồ Vector meson electroproductionis as interested as pseudo-scalar mesons.

Ồ The conservation of helicity in the s-channelisusuallyassume but there are experimental
evidencethat it isnot valid.
Exemple: ʖ-electroproduction (SCHC not validat low-t for Q^2 as high as 4.5 GeV^2)

Ồ Onlya Rosenbluthseparationcanprovide a clean accessto GPDs(if we want to do multi-channel
Dt5 ŜȄǘǊŀŎǘƛƻƴΧ Braceyourself.)
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What about deeply virtual Compton scattering?

Ồ The same decomposition can be applied to DVCS cross section (I insist on the DVCS, it is not 
photon electroproduction)

Ồ A wealth of leading-twist/leading-order studies while most (all?) DVMP channels exhibit significant 
higher order contributions. Why so? DVCS hidden under BH and interference term!!

BigBethe-Heitler!

BigunknownInterference

Big?? unknownDVCS
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What do we know about photon electroproduction?

Ồ To sell DVCS studies, Bethe-Heilter is very useful. The interference (at LT/LO) gives you a very 
convenient access to real and imaginary part of CFFs. Are we allowed to stay at LT/LO?
=> The DVCS2 contribution should not show any phi-modulation. (What about EIC? Only scaling 
to look at gluon? No chance for phi-modulation?)

Ồ But, looking at most cross sections, it is dominated by Bethe-Heitler. You cannot do this visual 
inspection of the DVCS cross section as you do with DVMP.

Ồ So far, there was/will be attempt to perform Rosenbluthseparation. For the 2010 DVCS 
experiment in Hall A, by lowering the beam energies, the Bethe-Heitlerexploded. 

Ồ Non-ǳƴƛǉǳŜ 5±/{κLƴǘŜǊŦŜǊŜƴŎŜ ǎŜǇŀǊŀǘƛƻƴΧ ²ƛǘƘ ŀǘǘŜƳǇǘ ǘƻ ǳǎŜ ǘƘŜ ƪƛƴŜƳŀǘƛŎ ǇƻǿŜǊ 
corrections, NLO and/or longitudinal contributions are needed.
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How to know what is in photon electroproduction?

Ồ The cleanest wayto separate Interference and DVCS is to use 
positrons. 

Ồ If we want to use positrons, we want to be sensitive to 
interference and so we need to have enough Bethe-Heitler.

Ồ 0.5 uAof unpolarizedpositrons in well chosen kinematics would 
definitely unravel DVCS^2 with enough accuracy to guide us on 
what we are looking at. (my instinct).

Ồ More accurate statementcan be easily derived within a few 
post-doc days thanks to PARTONS!!

Ồ Using the 12 GeV beam at a few 6-GeV kinematics point 
(xB=0,36 and Q^2=2 GeV^2), it would allow a super Rosenbluth
separation.

Ồ For this point, Bethe-Heitler is greatly suppressedcompared to 
6-GeV beam. We can distinguish between the different scenarii.
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What is then a good DVCS measurement?

Ồ I would define a good DVCS measurement as:
- A measurement maximizing the gain about GPD information
- For the lesser experimental cost.

Ồ Problem: How to measure the gain in GPD-information from a measurement:
=> I am very glad PARTONSis available!!! (Just need money for Post-doc/Student now)
=> Until then, from my past experience, I learnt a set of rules (to be discussed):
- Aim at kinematics not covered yet, or poorly constrained. (go Jlab12, go COMPASS, go EIC!!!)

- Not too much Bethe-Heitler contribution for unpolarizedcross sections.
(Where too much Bethe-Heitler, can you tell much without the unpolarizedcross sections?)

- Since we mostly work on CFFfor the moment, try to cover a complete phi-acceptance.
(Sometimes you have to make a choice between statistics and acceptance.) 
(What about when you work at GPD-level?)  
(With multi-channel analysis?)

Ồ These questions are of tremendous importance, at least for Jefferson Lab, for which we have 
flexibility on the experimental configuration:
- For CLAS12, Torus polarity change the statistics and acceptance. (Phi vs photon electroproduction)
- Still for CLAS12, trade-off between luminosity and detector proximity of the beamline. 
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Towards the ŦǳǘǳǊŜΧ


