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Structure of the Nucleon, GPDs. Why Nuclear DVCS?

GPDS CONTAIN A DETAILED INFORMATION ON THE STRUCTURE OF NUCLEON:

3D PICTURE OF HADRONS:

LONGITUDINAL MOMENTUM FRACTION AT TRANSVERSE LOCATION b
DVCS: ONE OF THE CLEANEST HARD EXCLUSIVE PROCESS TO ACCESS GPDs,

WHY NUCLEAR DVCS?
eHOLOGRAPHY OF NUCLEI: 3-D DISTRIBUTION OF QUARKS AND GLUONS.

e A NEW WINDOW TO STUDY THE NUCLEAR DEGREES OF FREEDOM.
e GPDSs MODIFICATION IN NUCLEAR MATTER.
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DVCS and BH Interference

DVCS (a) AND BETHE-HEITLER (BH) (b) PROCESSES EXPERIMENTALLY INDISTINGUISHABLE
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Tz CALCULABLE IN QED = PAULI & DIRAC FORM FACTORS Fi, Iy

Tovesg: COMPTON FOrRM FACTORS H,H, E,E= CONVOLUTIONS OF GPDs
GPDs INDIRECTLY ACCESSIBLE THROUGH AZIMUTHAL ASYMMETRIES VIA |

eBEAM—HELICITY ASYMMETRY:

do(€,¢) —do(‘e, ¢) o< Im [F1H] x sin(¢)
eBEAM—CHARGE ASYMMETRY:

do(et,¢) —do(e™,¢) x Re[F1H] x cos(¢)

A
%1 (mes Hrachya Marukyan, Bochum, Germany, March 19, 2009



The HERMES Experiment
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DVCS Event Selection

eEVENTS WITH EXACTLY ONE DIS - LEPTON AND EXACTLY ONE
TRACKLESS CLUSTER IN THE CALORIMETER.
eNO RECOIL DETECTION = EXCLUSIVITY VIA MISSING MASS: M2=(q+ P — ¢')°

2 < 97*7 < 45 mrad
—t < 0.7GeV
0.03 < x5 < 0.35, 1< Q?<10GeV?
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Coherent/Incoherent Contributions

Process Fraction : *Ne |
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FIND UPPER (LOWER) —t CUT FOR EACH TARCET;
ASYMMETRIES FOR COHERENT(INCOHERENT)
PRODUCTION AT SIMILAR AVERAGE KINEMATICS

— COHERENT: < —t >= (0.018GeV?
— INCOHERENT: < —t >= 0.20GeV?

-t (GeV?)
Target t cuttof f estimated % (—t) (xp) (Q%)
coh.,incoh. (RMS) (RMS) (RMS)
H “t < —teon - 20.018(0.008) | 0.070(0.023) | 1.81(0.75)
£ > —tineon - 20.200(0.120) | 0.109(0.059) | 2.89(1.62)
Kr —t < —teon. 70 -0.018(0.015) | 0.064(0.023) | 1.63(0.68)
—t > —tincoh. 58 -0.200(0.125) | 0.108(0.058) | 2.84(1.61)
Xe —t < —tcon. 66 -0.018(0.017) | 0.062(0.023) | 1.60(0.66)
—t > —tineon. 56 -0.200(0.126) | 0.107(0.058) | 2.86(1.63)
1
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HERMES Combined Beam-Helicity and Charge Analysis

oru(9; Py el) = ovu(9)[1 + etAc(d) + etPAL (9) + ALY 2 (¢)]

Beam—Helicity Asymmetries: T
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Fit to data: Ac(¢) = 3, _, AZ™"? cos(ng); AL (¢) = S0 | AT T sin(me);

m=1
A0 (¢) = ASLZ(?}%VCS sin(¢).
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Beam—Charge Asymmetry Amplitude A((’/?qu: t dependence
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Beam—Charge Asymmetry Amplitude A((i?w: A—-dependence
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Beam—Helicity Asymmetry Amplitude A(LI()]’Sin¢: t dependence
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Beam—Helicity Asymmetry Amplitude A(LI()]’Sin¢: A- dependence
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Ratio of Leading Beam—Helicity Asymmetry Amplitudes
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Summary

AZIMUTHAL ASYMMETRIES = DVCS-AMPLITUDES = GPDs:
CONTAIN A WEALTH OF NEW INFORMATION ON HADRON STRUCTURE AT
PARTON LEVEL

THE AZIMUTHAL ASYMMETRIES ARE MEASURED AT HERMES WITH RE-
SPECT TO BEAM HELICITY AND CHARGE ON NUCLEAR TARGETS.

THE BEAM-CHARGE AND BEAM-HELICITY ASYMMETRY AMPLITUDES A% ¢
AND A73"? DO NOT SUPPORT MODELS WHICH PREDICT AN ENHANCEMENT
OF NUCLEAR ASYMMETRIES COMPARED TO THE FREE PROTON ASYMME-
TRY (KIRCHNER, MULLER), (GUZEY, STRIKMANN), (L1uTI, TANEJA) AND

(GUZEY, SIDDIKOV).

DATA CONTRADICT THE PREDICTED STRONG A-DEPENDENCE OF THE
ASYMMETRIES RESULTING FROM MESONIC DEGREE OF FREEDOM IN THE
NUCLEI(GUZEY, SIDDIKOV).

DATA FROM DEUTERIUM(SEE TALK D. ZEILER) = POSSIBLE CONTRIBUTI-
ON OF QUASI-FREE NEUTRON.

LLOOKING FORWARD TO MORE MODEL CALCULATIONS FOR NUCLEAR DVCS
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Backup slides!

BACKUP SLIDES!
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Beam—Helicity Asymmetry Amplitude
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