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Nucleon Structure
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Form Factors Parton Distribution
Functions

Generalised Parton
Distributions

There are four spin-1/2 GPDs at leading twist: /7 (., £, 1), El{x. £. 1), H(r. £ 1) and E(;z:, £, t)
HERMES can provide access to three of them.

~

Each GPD has a corresponding Compton Form Factor (CFF): H, &, H, £

For details about GPDs see the following speaker B. Pire



Efrcl;llvfsgé% Deeply Virtual Compton Scattering

Bethe-Heitler (BH)

do(eN — eNv) o |mpu|” + |Toves|” HTsuThves + TauToves
N —— ——

A

e BH dominates at HERMES kinematics

* Information on GPDs can be accessed via Compton Form Factors ( from the
interference of the BH and DVCS cross section.

t - Mandelstam variable (squared momentum transfer to nucleon)
x - Fraction of nucleon’s longitudinal momentum carried by active quark

¢ - half the change in the longitudinal momentum of the active quark.
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Azimuthal Dependence

The EP — €P7Y
Ccross section can be
expressed in terms of

Fourier coefficients: Y -
T :
2

2
[8H? o< ) i cos(ng)
n=0

2
|7'DVCS |2 X Z C?,,VCS Cos(nd)) + Py S?VCS sin ¢

n=0
3 2
| ¢l cos(ng) + Z P, s sin(ng)
n=0 n=1



ey Azimuthal DVCS Asymmetries

A number of azimuthal asymmetries have been measured at
HERMES, e.g

Beam Charge Asymmetry:

_ dot(¢) —do(¢)
A= T 6)

Beam Spin / Target Spin Asymmetries:

- _ o7 (@)t (@) —[oT T (P)+o T (@)]
.AL I(db) — [Ue;-(d))_'_a—»;-((/))]_'_[04—-;((75)4_0_,.;((f))]

Beam Target
Unpol. Long.
pol.



ey Azimuthal DVCS Asymmetries

A number of azimuthal asymmetries have been measured at
HERMES, e.g

Beam Charge Asymmetry:

Ac(p)= (@) —do7(9)

cos(nae) ‘
do*(9) +do~ () Ao cos(ng)

0

3
mn=—

Beam Spin / Target Spin Asymmetries:

() = [T @0 (@) [0 (@)t~ (9)
AL (9) = = (o= @@ +o7=(4)

Beam Target
Unpol. Long.
pol.

The extracted amplitudes relate to the expansion of the cross
section into a Fourier series.
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Ef%ﬁigé% HERMES Spectrometer

Particle Tracking, Particle Momentum, Particle ID & T detection
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5}8&2@%@ Event selection

% Measured photon and electron in forward spectrometer.
ep — epry

% Selected exclusive events using a missing mass
technique

¢ e'data
o e data
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Beam-charge asymmetry: Re (H)
JHEP 11 (2009) 083 / Nucl. Phys. B 829 (2010) 1-27

Beam-helicity asymmetry: im ()
JHEP 11 (2009) 083 / Nucl. Phys. B 829 (2010) 1-27
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E}%ﬁirg%% Beam Charge Asymmetry
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Beam Helicity Asymmetry
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Double spin (LL) spin asymmetry
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NLE A DVCS @ HERMES

® Hydrogen

HERMES DVCS 41 Deuterium o .
O Hydrogen Preliminary AII these InCIUde a

L ey, ~12% background

- % contribution from the
Y = S | associated process
L e (e geA>elAy—ep

LU,I D H—A—H
sin(¢- ¢,) R 0
AUT,I 5 I [ Y)
Aoroves o |

A:i:(l¢-¢s)coscb e

.
AE:’,SI((I)- ¢,
AE('I)'.,SSI)-I;%\)IC_S

Ail_rnjd)' o) sin¢

cos(¢- ¢ )cos ¢ " A
A i O

i = Installation of the recoil
A — ) detector - measure all

0

ALts(Oq)) " : —H —@—H .
AEES¢ — O E { : — partICIeS
A 0s(29)

PR TR T Pe s ep —E€PY

Amplitude Value 13



5}81\75283% HERMES Spectrometer

Particle Tracking, Particle Momentum, Particle ID & T detection
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g&‘;‘@g&% Event selection with the Recoil Detector
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Beam Spin Asymmetry
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o1 gjgréllva%gé% Beam Spin Asymmetry
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Ef%ﬁigé% Conclusions

XDVCS can provide access to Generalised Parton
Distributions

*¥HERMES has provided the most diverse set of azimuthal
asymmetries

*The first result with a pure elastic DVCS signal shown

*DVCS results have been used in the first global fits of
Compton Form Factors
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0.5 e*pT — e*yX [ HERMES PRELIMINARY [ Scale Uncertainty 8.6 % B H ALT,I o ALT,BH+DVCS

' "‘+*'++'++"*'"i‘f"**‘*"‘H""f

(¢-0,)
ALT
o
I
-
®
i
Iy
3 — e
=

-0.5

0.5

(9-¢_)cosd
ALT
o
!
-
o
I
-
.:
—&—
—
|
I = [
— — 1
_I'._.
i —
—o—+
&
_.—_.—l—
_._l_
_..'_

05 ' B . -
g— 05" — — { - +
T DU N _------++----ﬁ--ﬂ-ﬂ-"----#—&w--- BN S T S
£ | i X :
2., ,, R
8_§ 0.4_— [ R
ﬁé 0.2._ A _ A A 4 A A A A A A A A
0 :IIO'2 o ””1I0'1 - I‘IIO'1 | | 1 | - I10
overall -t [GeV?] Xg Q? [GeV?]

« Re(H+E)

20



University
of Glasgow

Deuterium BCA
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? Deuterium BSA
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5}8&2@%@ Deuterium BSA

- o= VGG Regge p+n
L = VGG Regge p
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