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GPDs and exclusive meson electroproduction

e 4 chiral-even GPDs: H. E, H. E
e 4 chiral-odd GPDs: Hr, Ep, Hy, Er
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GPDs and exclusive meson electroproduction

e 4 chiral-even GPDs: H. E, H. E
e 4 chiral-odd GPDs: Hr, Ep, Hy, Er

Meson | GPD flavor
composition
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Ly B | 2Au — Ad
ﬁj 2u +d
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Chiral-odd GPDs N

* Proton anomalous tensor magnetic moment
o = /de%(:c,g,t =

o, = /dwE%(w,E,t =1
* Proton tensor charge
07 = /d:cH%(a?,f,t =l

5%=/dmﬂg(x§t=o

. DenS|ty of transversity polarized quarks in an unpolarlzed proton
in the transverse plane
b, O

6(2,5) = 3 [H (@, B) — 22 Br(z, D)
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Experimental observables for exclusive meson production

lepton
scattering plane M
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where A is the helicity state of the incident electron beam
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Experimental observables for exclusive meson production

CLAS data:
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Vector meson production: Spin Density Matrix Elements (SDME)

do
de dd dO dQ)? dxp dt

_ F(QQ,:I:B,E)%{

WUHL(®, ¢, cos ©) = WY (D, ¢, cos ©) + PbWL(CD, ¢, cos ),

dor
dt

dUL

L lepton
dt } WU+ ( , Qb, COs 6) scattering plane

p° production plane
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Vector meson production: Spin Density Matrix Elements (SDME)

do

=T1(Q% x5, FE
I d A0 d deg di @ esE)

1 fdor , dov
or \dt | dt

U+L lepton
} 4% + ((I), qb, COS @) scattering plane

After simplifications from Eur. Phys. J. C (2014):

p° production plane q) 2 +

5000 NIET|2 AV
ro000 ~Re [(Er)(H) + (Hr)(E)]

roooo ~Im [(Ep)(H) + (Hr){E)]
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Pseudoscalar meson electroproduction with CLAS12
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e  active work on cross-section extraction by R. Johnston (MIT)
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Additionally active work on 7 beam spin asymmetry and cross-section extraction
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Vector meson electroproduction with CLAS12 10
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Vector meson electroproduction with CLAS12

11

Access gluonic GPDs:

e ¢ (s5) - low | — t| measurements
where GPDs are relevant

e J/1 (cc) - measure the t-dependence
of the differential cross section of
J /1 photoproduction*

* active work on ¢ cross-section measurements
by P. Moran (MIT)

* active work on J/y cross-section measurements
by J. Newton (JLab)
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Kinematic coverage for g electroproduction

12
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Invariant and missing masses for g electroproduction "

@ 10.6 GeV beam energy @ 22 GeV beam energy
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Conclusions 1

e CLAS spectrometer combined with 20+ GeV beam upgrade will extend ongoing 12
GeV measurements of deeply virtual meson productions channels

e The variety of reactions provide opportunity for selective access to different GPDs,
as well as access to valence quark and gluonic GPDs

e High luminosity and wide kinematic coverage of CLAS spectrometer provide
opportunity for multi-dimensional analysis in a wide kinematic region and allow the
extraction of structure functions and spin density matrix elements from the
azimuthal distributions

THANK YOU
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