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Motivation CLAS Detector

Generalized Parton Distributions (GPDs)

provide a unified description of nucleon Polarized Charged-particle angle 15° < 0 < 45°
Stru Ctu re CLAS Detector
CLLAS Collaboration Photon Angle (EC) 156 & ) 47
They contain information such as: Unlyersity of Connzoiol! PhotonAngle (IC) ~ 3°<@s<15°

 the quark orbital angular momentum
contribution to nucleon spin

« wave functions for different quark
configurations in a hadron

Photon Energy Ey > 0.1 GeV/c

Deeply Virtual Compton Scattering (DVCS)

* transverse parton distributions, etc... |
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from experimental data This process is shown in Figure (a). p—p Electron Beam Accelerator
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The CLAS eg1-dvcs experiment measured spin observables: In the QCD leading twist and leading order E~v—D Spectrometer detector is 0

A, :Target Spin Asymmetry approximation, there are four independent GPD's H, 2—Xg built arf{)unhq ?1 ZIX%.COII tgrmd?l Lab angle coverage of photons using CLAS and IC

A : Double Spin Asymmet E, Hand E. magnet which detines b Seclors.
Combined with thLL CLAS o1 dp g . ryt 4 spi e Each sector is equipped with 4 different detectors:
ot())sne]r\llgeble\év'l © ©1-aves experiment measured spin GPDs are currently of great interest because they Xp= ‘my’
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LU momentum — transverse Space correlations. v=E —E Deeply Virtual Compton Scattering >Ch k C t CcC L . .

o : Unpolarized cross section e Ees Handbag Diagram herenkov Counters (CC) - dIStIthI.S.h electro.ns from pions |

Allows for model independent extraction of GPDs The appearance of GPDs in exclusive processes, like > Time of Flight Counters (TOF)- position and time of charged particles
DVCS, is established by factorization theorems[1] . X+E,x—E >Electromatgnet(;c Calo:ltmeters (EC) —very accurate energy
The Target Spin Asymmetry is related to cross section as: - measurement, Used as event trigger
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Polarized Proton Target DVCS Target Spin Asymmetry Measurements Model Independent GPD Extraction

NMR Measurement Proton Polarization
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experiment: 2 polarized NH, targets, 0l % [} i preliminary results of this work 1002000 500 " ~
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»Average achieved proton polarization ~ 85%. Q2 (GeV?icd)

[2] M. Vanderhaeghen, P. A. M. Guichon, and M. Guidal, Phys. Rev. D 60, 094017 (1999)

Kinematic Coverage Outlook S
o 12
o 5 ' 0.6 @) I
f ‘f R > Q2 - Squared momentum transfer at Results of A , shown are preliminary, further studies are underway, including: ~ 10 \
L 3 LR the electron vertex. - | « T1° contamination :
Pictured to the right are the available kinematic 5 | w o4 & » X_ - Bjorken scaling variable: Fraction « Simulation 8 - CLAS12
coverages of CLAS at 6 GeV. Binning in these 3 T ARl of the proton momentum carried by » Systematic error : s
variables allows for the extraction of their : R - the struck parton. 6 E
dependence within the target single spin L 0ol A > t - Squared momentum transfer at the Model independent GPD extraction from spin observables A ,A ,A 6 ,and o : g
asymmetry. R g proton vertex. from eg1-dvcs and e1-dvcs experiments is on the way 4r
1 01 _Lole'gmeptmmit >0.3GeV/c _ : CLasg ~ velenceredion
0.1 0.2 0.3 0.4 0.5 0.6 The CLAS12 upgrade will allow for DVCS measurements over a much greater 21
range of kinematics — I | | | |
O L1 | [ L1 | L1 1

This work was supported by the US DOE, Office of Nuclear Physics, under contract no. DE-FG-04ER41309 0 0.2 0.4 0.6 XBO'8



	Slide 1

