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Generalized Parton Distributions (GPDs)

Z Chiral-odd GPD results:
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GPDs and exclusive meson electroproduction 3

e 4 chiral-even GPDs: H. E, H. E
e 4 chiral-odd GPDs: HT, ET, F[T, ET
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Link GPDs to PDF and Elastic Form Factors

PDFs: Form Factors:
in the forward limit
E=t=0: f dxH9(x, &, t) = Fi(t)
[ dxE9(x,&, t) = F(t)
H9(x,0,0) = q(x) | de:Iq(x,ﬁ, t) = Ga(t)
HY(x,0,0) = Ag(x) [ dxE9(x,&,t) = Gp(t)

X. Ji, Phys. Rev. Lett. 78, 610 (1997):
J9 = [ xdx [H9(x,€,0) + E9(x,£,0)]
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Chiral-odd GPDs 5

* Proton anomalous tensor magnetic moment
o = /d:in_,‘«(:zr,ﬁ,t =

g, = /de;‘ﬁ(a:,{,t =1
* Proton tensor charge
07 = /dxH%(a:,@t =)

5%=/dazﬂg,é(x§t=0

. 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 6

lepton
scattering plane

d*o

— T(O? E
dQ? dxy dt dd (@ w5, E)
1 (|dor N doy, ‘
9 - d / € d / production plane
d d
+ g7 cos(20) 4+ v/e(2¢ + 1) OLT cos(P)
dt . dt
+A/2e(1 = —Hsin(@) }

where A is the helicity state of the incident electron beam
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Access to GPDs from experimental data 7
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CLAS12 and exclusive z° production 8

4 )
e CEBAF Large Acceptance Spectrometer

o First CLAS experiment since 12 GeV
upgrade

e 10.6 GeV \longitudinally polarized
electron beam

e 86 % electron beam polarization
e Unpolarized liquid hydrogen fixed target
e  Access to the Q% up to 10 GeV?

0

ep — erprm’ — erpry+y
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Exclusive n° selection

Raw MM?(epX) distribution

Mass of two photons
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Exclusive z° kinematic coverage

10

Q? [GeV?
=

DIS cuts: Q% > 2 GeV? and W > 2 GeV

@5 {QZ,XB} bins

@ each {@? xg} bin has 3 —t bins

@ each {@? xg, —t} bin has 9 ¢ bins
in total: 135 {Q? xg, —t,¢} bins
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Invariant mass of two photons 11

Sideband background subtraction:

L — total distribution
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Exclusive #° Beam Spin Asymmetry 12

{ +_ _
BSA = Plb Z++Z_. ] where Py is an average electron beam polarization
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\ 0 J
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Exclusive z° Beam Spin Asymmetry 13
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Systematics: exclusive selection
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Systematics: fitting function 15
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Systematics: overview 16

statistical errors
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Exclusive #° Beam Spin Asymmetry 17
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GPDs insight 18
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Exclusive pseudoscalar meson production at Jefferson Lab 19
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transversity generalized parton distributions
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Measurement of ep — ep® beam spin asymmetries above the
resonance region
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Target and double spin asymmetries of deeply virtual 77° production ®Cmssmk
with a longitudinally polarized proton target and CLAS
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. Beam Spin Asymmetry Measurements of Deeply Virtual 7’ Production with CLAS12
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The preliminary Beam Spin Asymmetry for deeply virtual exclusive
n° electroproduction was measured with CLAS12 and

longitudinally polarized electron beam

New CLAS12 measurements extend experimental reach up to 10
GeV?, twice the range compared to CLAS6 data

Sizable extracted BSA moments indicate significant contributions
from chiral-odd GPDs

Chiral-odd based theoretical models will benefit from additional
constraints provided by new measurements in a wide kinematic
range
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