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INTRODUCTION

Deeply virtual exclusive reactions such as photon or

n° meson production with large gamma virtuality

O’ are key processes to probe the complex internal
structure of nucleon and access information about
quark  position and angular momentum

distributions from experimental observables.

- Two main processes can be used to access this information experimentally:

Deeply Virtual Compton Scattering and Deeply Virtual Meson Production



GENERALIZED PARTON DISTRIBUTIONS
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GENERALIZED PARTON DISTRIBUTIONS

Hq Hq Eq Eq parton helicity conserving (chiral-even) GPDs

H% Hq E,% Eq parton helicity-flip (chiral-odd) GPDs

For nt° electroproduction the GPDs appear in the flavor combinations:
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The GPDs depend on three kinematic variables,

eg H(z,&,t)

e e e
€T 2z t—1n 0

g mn
2—CCB
Avelage Parton 3 : momentum transfer
momentum fraction (skewness) difference between R
between initial and

the initial and final fractions of
the longitudinal momentum
carried by the struck parton

final nucleons



HELICITY AMPLITUDES
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4 Physical observables involve
~ the convolution of GPDs
4+ Information on longitudinal
fraction x is not accessible
e GPDsf are "’functidnS’ 'of} 3
variables




GOLOSKOKOV-KROLL MODEL
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UNPOLARIZED STRUCTURE FUNCTIONS:
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GOLDSTEIN-LIUTI MODEL
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DIS experimental results > elastic form factors ‘ > DVCS data

Evaluation of chiral-odd GPDs through the linear relations with

g _% (E_ gg) chiral even GPDs within GL model:
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DVa’P STRUCTURE FUNCTIONS
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EXPERIMENTAL SETUP

The presented experimental data were taken at Jefferson Lab:
* The data were collected between February and September 2009
* CEBAF provided a longitudinally polarized electron beam (>80%)
* CEBAF Large Acceptance Spectrometer was used to detect
outgoing particles
* The incident electron beam energy was approximately 6 GeV
" The integrated luminosity was 75 fbl
" The target was longitudinally polarized 14NH3
Inner Calorimeter was used to detect high energy photons

at small angles

|
The Inner Calorimeter (IC): !
1

1. is an additional calorimeter inserted to the|
standard CLAS configuration downstream of the:
target. |
2. detects photons from decay of the neutral pions |
in the forward direction and increase the:
detection of photons in the range from 5° up to
16°. 1
3. blocks charged particles permitting detection of:
the protons in .angular range 18° to 50°, and

¥4 electrons - from 18° to 45°. !
‘ I
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LONGITUDINALLY POLARIZED TARGET

4+ Frozen ammonia was used as a target
4+ It was longitudinally polarized using Dynamic Nuclear Polarization (DNP)
in a 5 Tesla homogeneous magnetic field
4+ The polarization was monitored using a Nuclear Magnetic Resonance (NMR) system
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EXCLUSIVE EVENTS

two photons invariant mass
for different detector configurations

All four final-state
particles are detected \
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DILUTION FACTOR

dilution factor:
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1
TARGET POLARIZATION MEASUREMENTS
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KINEMATIC BINNING
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DV#°P SPIN ASYMMETRIES
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DV#’P ASYMMETRIES

Azimuthal dependence of BEAM spin asymmetries in different kinematic bins
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DV#’P ASYMMETRIES

Azimuthal dependence of TARGET spin asymmetries in different kinematic bins
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DV#’P ASYMMETRIES

Azimuthal dependence of DOUBLE spin asymmetries in different kinematic bins
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UNPOLARIZED STRUCTURE FUNCTIONS

do /dt [nb/GeV?]
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BEAM SPIN ASYMMETRIES

—— CLAS (egldvcs) The curves are from model
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TARGET SPIN ASYMMETRIES
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DOUBLE SPIN ASYMMETRIES
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TRANSVERSE PHOTON AMPLITUDES

4 The theoretical approaches were developed utilizing chiral odd GPDs in the calculation of

pseudoscalar electroproduction

4 The data confirm the expectation that n° electroproducion is a uniquely sensitive process to access

the transversity GPDs

<4 They lead to sizable transverse photon amplitudes, as evidenced in the CLAS data

Ratio of structure functions from unpolarized cross section
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SUMMARY

4 The experiment provides the most extensive set of n° electroproduction data with
polarized proton target.

4 The target and double spin asymmetries for exclusive neutral pion electroproduction
in DIS region have been measured for the first time from CLAS (egldvcs) data.

4 The current analysis adds new and sensitive mformatlon that W|II impact the
extraction of GPDs from the data.

4 Combination of polarized and unpolarized observables provide constraints for

t dependence on underlying transverse GPDs and may help establish the role of
transversity in pion electroproduction. ‘



