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DVCS vs TCS I
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~ Both timelike and spacelike data useful to check NLO analysis!
work in progress : Hervé Moutarde, Franck Sabatié and Jakub Wagner

provisionnal conclusion : numerics are subtle, mistakes are easy ...

<~ NLO corrections are sizeable but not huge

=~ 72 terms cry for resummation : in progress with Tolga Altinoluk

B.Pire, CPhT, Polytechnique GDR-2011 04/20



New data on timelike dvcs ( 7) I
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EXxclusive di-muon candidates

<~ more to come from JLab, Hermes, Compass

~ next electron - ion collider
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GPDs at LHC (and RHIC)'

<~ Ultraperipheral Collisions : quasi real photons from proton beam
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Observing TCS at LHC |

<~ Characteristic signal from interference (charge conj. odd)
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First data
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v*N — 7N and =N — ~*N’
E.Berger,M.Diehl,BP,Phys Lett.B523
Pion beams reveal A, Generalized Parton distributions

n(q’) T (q) YH(q’)

(b)

spacelike timelike
(= Exclusive Limit of Drell Yan process)

COMPASS with ¢ beams <+« COMPASS with = beams

JLab with e beams
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Status of spacelike v*(Q)p — 7TNI
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Exclusive lepton pair production in =N scatteringl
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H and E GPDsl

<~ H(z,{ =0,t =0) = Aq(x)

o~

<~ F unknown : Pion pole dominance often assumed

\% v
§
/ ? %/ to be tested

N(p) N(p’) N(p) N(p’)

~ t—dependence — proton femtophotography
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do / (dQ*? dt) [pb/ GeV*]

LO Estimates|

E.Berger,M.Diehl,BP,Phys Lett.B523
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NLO analysis not donel

At LO, space - and timelike amplitudes are related
MONX(r=p — ~*n) = [ MY OA(*p — 7tn) *
At higher orders, significant differences expected

— critical check of the universality of GPDs and of

factorization.
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How to factorize backward leptoproduction v*N — N’wl

remember Kirill's presentation a few minutes ago

v (q) P'(p2)

p—]\t/ _p;r'_

at large ¢, small u= (p1 — pr)?, fixed £ = " —7
pN/_I_p’ZT
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— factorize timelike versions of backward ~*N — N’wl

N — N'v*(Q") KN — Ay (Q')

at large Q’?, small u= (pps —pr)?, fixed ¢
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and the PANDAGFAIR processesl
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Interpretation of the (# — N)or(N — m) TDAs'

Develop proton wave function as (schematically) |qqq > + |qqqm > +...

lgqq > is described by proton DA : (0| 7%y’ (21 n)u‘é(zg n)d@(zg n) |p(p, s))

Z+:O, ZT:O

Define matrix elements sensitive to |gqq w > part : the TDAs

(m (0] €7Fuly (21 n)uﬁ(zz n)d5(z3n) |p(p, 5))

2t=0, z2p=0

light cone matrix elements of operators obeying usual RG evolution equations

~ The m— N TDAS provides information on the next to mlmmal Fock state
in the baryon

Proton = |u d d 7T > with small transverse separation for the quark triplet

or how one can find a meson in a proton

B.Pire, CPhT, Polytechnique GDR-2011 18/20



Impact parameter interpretationl

e As for GPDs Fourier transform A — bp

F(x‘bg)u — AQ) — F(xi7£7bT)

— Transverse picture of pion cloud in the proton
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If factorization works
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Conclusions|

GPDs and TDAs explore confinement dynamics of quarks in hadrons
iIn a complementary way.

GPDs extraction needs more understanding of NLO corrections
<~ Timelike Compton Scattering = a useful complement to dVCS
«~ EXxclusive Drell-Yan with 7 and K beams complements DEMP
TDASs extraction is crucial to probe meson content of baryons

=~ First signals at JLab at 6 GeV 4+ CLAS12 : spacelike channels

<~ PANDA ©OFAIR and 7w beam : timelike channels
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