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o
Publications since the last PRC @/S
* 5 papers published (accepted for publication)

» Nuclear-mass dependence of beam-helicity and beam-charge azimuthal asymmetries
in DVCS, Phys. Rev. C 81 (2010) 035202, arXiv:0911.0091 (hep-ex) and DESY-09-190 DVCS
» Measurement of azimuthal asymmetries associated with deeply virtual Compton
scattering on an unpolarized deuterium target, Nucl. Phys. B 829 (2010) 1-27, arXiv: DVCS
0911.0095 (hep-ex) and DESY-09-189
» Transverse momentum broadening of hadrons produced in semi-inclusive deep-
inelastic scattering on nuclei, Phys. Lett. B 684 (2010) | 14-118, arXiv:0906.2478 (hep- ,
ex) and DESY-09-082 ization
» Search for a Two-Photon Exchange Contribution to Inclusive Deep-Inelastic
Scattering, Phys. Lett. B 682 (2010) 351-354, arXiv:0907.5369 and DESY 09-117

» Single-spin azimuthal asymmetry in exclusive electroproduction of pi+ mesons on  Exclusive
transversely polarized protons, Phys. Lett. B 682 (2010) 345-350, arXiv:0907.2596

Hadron

transverse spin

and DESY 09-106 esens
e 2 papers submitted to journals
» Leading Order Determination of the Gluon Polarization from high-pT Hadron longitudinal
Electroproduction, submitted to JHEP arXiv:1002.3921 (hep-ex) and DESY-10-021 spin
» Exclusive Leptoproduction of Real Photons on a Longitudinally Polarised Hydrogen
target, submitted to JHEP, arXiv:1004.0177 (hep-ex) and DESY-10-046 DVCS

* 5 papers near submission
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A
Preliminary results since last PRC %‘%
* 6 preliminary results since November 2009:

» 2D dependence of nuclear attenuation

» DVCS off a longitudinally polarized deuterium target

» DVCS on a hydrogen target (2006/2007 data)

» Transverse single-spin asymmetry Aut of inclusive hadrons

» Measurement of azimuthal asymmetries in the unpolarized
cross-section for pions

» Longitudinal spin transfer in semi-inclusive A production
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Measurement of Ag/g (I)

q
* based on measurement of longitudinal double M‘
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e use LO PYTHIA MC model to calculate subprocess fractions,
asymmetries and kinematics for the signal and background

processes
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Measurement of Ag/g (1I)
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Ag/g(z, 1n?) = 0.049 & 0.034(stat) & 0.010(sys — exp) (sys — models)
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A
Transverse single-spin asymmetry ks
of inclusive hadrons (I)

* Background: clear non-zero left-right asymmetry An measured in
inclusive pion production in p'p collisions:
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Transverse single-spin asymmetry héees
of inclusive hadrons (I)

* Production mechanism = 2 models:
» TMDs: Sivers effect
correlation between intrinsic k; and transverse nucleon spin
» Collinear approach (higher twist)
* Prediction: An—0 for high pcand for p. = 0
* so far:all available data from p'p collisions
e HERMES data:
» first data on leptoproduction Ip'

» complimentary to p'p , cleaner channel (one p quark field)
» high statistics (~50 Million events)

Achim Hillenbrand 10 69th DESY PRC Meeting, April 29th, 2010



0

sin
uT

0.08
0.06
0.04
0.02

-0.02
-0.04

sing
uT

0.08
0.06
0.04
0.02

-0.02
-0.04
1.0
0.5

(p,)[GeV]

Aur of 1ncl pions vs Xr

" etp’' >t +X  HERMES preliminary
b
®
® o
® o
e ®* ..
* POSItIVG

8.8% scale uncertainty
MR

ep' > n-+X

slightly negative

Achim Hillenbrand

S R I R p 0 ]
T R JT |
— e— 4_#
n c 0 © °° e o ¢ ‘ ’ - e o 0o 00 o ° ° ‘ ‘
P o P PR PRI T T - [ R T ST
0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5
Xe Xp

r“ —~
o'

e smaller than for
p'p

69th DESY PRC Meeting, April 29th, 2010



Aur of 1ncl pions vs pt
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Aur of 1ncl pions vs pt
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ePresented at

DIS 2010
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* Paper drafting in
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Azimuthal asymmetries in the M
unpolarized cross section for pions

e Unpolarized semi-inclusive DIS
Cross section:

do
x Aly)Fvur+ Bly)Fuu.r
dx dydzdP?, doy,
2
+C(y) cos ¢ FLO5 " 4 D(y) cos 2y, F03 27
cos 2¢p, COS ¢p,
FUU FUU
* |eading twist * sub-leading twist
* Boer-Mulders DF ® Collins-FF * Boer-Mulders DF ® Collins-FF
e generated by coupling of the + unpol DF ® unpol FF (Cahn
quark transverse spin to the effect)
quark transverse momentum * kinematic effect due to non-

zero intrinsic quark ke
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Pion asymmetries (Proton target) '
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Pion asymmetries (Deuteron target) hets
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Pion asymmetries (Deuteron target)%
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A, =
Access to Generalized Parton Distributions (GPDSﬁ%ﬁij
via Deeply Virtual Compton Scattering (DVCS)

oLu(9, P, Cp) o |Tpvesl® + |Teul® +Z
= Oyu [1 + PBAE[\J/CS + CBPBAiU + CBAc]

Bethe-Heitler
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A, =
Access to Generalized Parton Distributions (GPDSﬁﬁEﬁl
via Deeply Virtual Compton Scattering (DVCS)

oLu(9, P, Cp) o |Tpvesl® + |Teul® +Z
= Oyu [1 + PBAE[\J/CS + CBPBAiU + CBAc]

(0t + o) (o Ho )

Beam-charge A _

asymmetry C(¢) (O__|_—> 1 J+<_) 4+ (O__> 4 O__<_)
Charge-difference ot — gt V(g — 56—

beam-helicity AiU(gb) — ( - _|_<_) ( — _(_)

asymmetry (U +0 ) + (U + 0 )
Charge-averaged — (U+—> _ 0+<—)__(U——> B U—<—)

beam-helicity ALU (¢) = T oy — —

asymmetry (o= +ot )+ (o7 +077)

Moments of these asymmetries in nd related to GPDs
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r"“

Access to Generalized Parton Distributions (GPDsHmks
via Deeply Virtual Compton Scattering (DVCS)

oLu(9, P, Cp) o |Tpvesl® + |Teul® +Z
= Oyu [1 + PBAE[\J/CS + CBPBAiU + CBAc]

™~

[ L ] N | AN L N .
Results on DVCS on unpolarized targets published recently:

* Hydrogen: JHEP 11 (2009) 083
* Deuterium: Nucl. Phys. B 829 (2010) 1-27
* Nuclear mass dependence: Phys. Rev. C 81 (2010) 035202 )—

- J

Charge-averaged oS (U+—> _ 0+<—)__(U——> —o )
beam-helicity AE[\J/ (p) = T T )t (o Fo o)
asymmetry

Moments of these asymmetries in nd related to GPDs
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DVCS from 2006/2007 data: "
beam-charge asymmetries
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Longitudinal A polarization heats

Parity violating decay A — 711" p: p preferentially emitted along A spin
AV N
dQ, dQ,

(14+aPpcosty) o =0.642 £ 0.013

in A CMS:
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Phys. Rev. D 74 (2006) 072004 .
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Summary

* Since the last PRC meeting

» Five papers published

» Two papers submitted

» Six new physics results released and presented at conferences
e Results cover all areas of physics studied at HERMES

* First results covering the 2006/2007 data taking years
(dramatically enhancing statistics)

* Recoil detector physics analysis progressing
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