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Outline of the Talk

@ Tomography on Nucleons
@ Tomography of the Nucleon?
@ From Wigner distributions to GPDs

@ Deeply Virtual Compton Scattering

© DVCS at HERMES
e HERMES @ DESY
@ HERMES Detector

@ Asymmetries from the unresolved data sample

© HERMES Recoil Studies

@ Beam Spin Asymmetry with Recoil Detector
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Nucleon tomography
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Reducing Wigner distributions

Fast forward from the Wigner function to the GPD's
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Decomposition to GPDs

We select for the leading twist I = v+, yt~s, 07145, The decomposition
introduces the generalized parton distributions (GPDs).

Fro(,6,8) = 5 U(@/2)H0x & )y + E(x, €)' M
Frins(x,6,8) = 2,,%U(a/2)[f4(x,s,t)w*+E(x,f, )"’ SU(-d/2)  (2)
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The DVCS process

Handbag diagram separates

hard scattering process
<+ (QED & QCD) (NLO) and

non-pertubative structure of
<+ the nucleon: GPD(x,,t,Q?)
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Mixing of DVCS and BH

do o T2 = Thyes + Ty + Toves Ter — Tgn Toves

z

For example For small x regions can be approximated
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and
Compton form factors (CFF) that are a convolution in t ® = f dt

(Z;)(&, QA% =Ti(t,6,Q% 1) ® (:)“’ €, 02, 12)

(2)(5, @) = Ti(e 6 @) @ () (66,82 12)

27th“June 2013 Baryon52/013
19

(N =TECT RGN EN RSB N [ ANV SSRE[ELIls BCA and BHA from DVCS at HERMES 7



(=10t RGN EN RSB N [A NV SSRE[ELIls BCA and BHA from DVCS at HERMES 8

Fourier Coefficients
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Longitudinally polarized target:

Cn = Cpunp + )\Acn,LP

Sp = ASnunp + Asn Lp } Spin - 1/2 \ - Beam helicity
A -Target spin projection

Cn = gAZCn,unp + Menp+(1— gAz)Cn,LLP
} Spin - | €y - Beam charge

3 3
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Transversely polarized target:
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Accessing CFFs

Access through asymmetries A,, x:beam polarization, y:target polarization

oo, enA=+1) —ou(p, e, A = —1)

Aru(¢er) = oru(p, e, A =41) + oru(ep, e, A = —1)
- 1 DVCS . Ki Zi:l s, sin(ng)
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HERA @ DESY

@ i
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HERMES @ HERA
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The HERMES Detector
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The “traditional” Analysis

unresolved sample
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@ Exactly one charged object
tracked (lepton)

@ Only one photon cluster in
the calorimeter (photon)

@ Missing Mass cut:
M;=(e+p—e—n)

@ Asymmetry fit performed by minimizing:

—InLeim = =M In[1 + niAc(xi; ) + PiAZY (xi; 0) 4+ miPiALy(xi; 6)] + N(6)
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Beam helicity asymmetry
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Beam charge asymmetry
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The Hermes Recoil detector

iron shielding
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SC Coils
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Advantages of the Recoil detector

Vacuum
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Beam

helicity asymmetry
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Asymmetries@Hermes
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