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Appetizer: first DVCS

measurements m 2001

DVCS =hard electroproduction
of a real photon
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(Generalized Parton [

longitudinal s 1 11/( 1-x)

Distributions

b.: impact parameter

Hard exclusive e’
reaction

“Nucleon tomography”
& PDFs: longitudinal momentum

forward limit £=0,t=0: H9(z,0,0) = ¢q(x)

Skewing: £=0 =
off forward limit () Form Factors: transverse position

1
moments of GPDs: / dzH%(z, &, t) = F(t)
=i

leading twist, quark chirality conserving, spin-1/2 |~ ) :
& Nucleonic Spin:
f(quark helicity) *&~ X v total angular momentum
nucleon spin flip § photon: J'=1- (DVCS)
o Ji relation:
X H H
pz 1 1
v E E Jq: 5}11% d$$[Hq(aﬁ,€,t)—|—Eq(Qf,€,t)]
—VJ -1
JP=1- mesons | J’=0- mesons
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Deeply Virtual

Compton Scattering

2
Ov *YN %f

DVCS Bethe—Heitler (BH)

=|Tovcs|? + |TeH|? + TovesTeH™ + Tpoves™ TeH

\ \
DVCS-BH
Collider: interference term ‘J ST
Toves] ~ [Tem? Holographic principle:
% ® BH reference amplitude magnifies DVCS
Fixed target \f ® Measure magnitude A and phase @
v e |2 Exactly calculable in QED of DVCS amplitude TDVCS:Aei(P

given the nucleon elastic

form factors F; and F»
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Deeply Virtual

Compton Scattering

=|Tovcs|? + |TBH|? + TovesTeH™ + Toves*TRH

\

Collider:

|TDVC5|2z |TBH|2

Fixed target:
|TDVCS|2<< |TBH|2

\

Oy 5N % %

DVCS

Bethe—Heitler (BH)

DVCS-BH
interference term “J

Exactly calculable in QED

given the nucleon elastic
form factors F1 and F

e(k)
‘L} ANNNNSMNANAT
. . «
e @ ~a. FT

l)

Belitsky, Miiller, hep-ph/0206306

Holographic principle:
® BH reference amplitude magnifies DVCS
® Measure magnitude A and phase @

of DVCS amplitude Tovcs=Ae'?

Caroline Riedl (DESY), MENU2010, DVCS




DVCS cross-section

in the valence quark region

& Hall-A at JLab, proton target (E00-110)

Rl Il I0S0N2 BpacCS ' Helicity-dependent ;

probed simultaneously

< Im( Tpvcs )

GPDs @ x=¢

< Re( Tpvcs )

Goeke, Polyakov, Vanderhaeghen,

hep-ph/0106012 integral of GPDs over x

& No Q? dependence of Tm(1)
¢ Indication of perturbative QCD scaling at Q?*=2 GeV?

¢ Twist-2 dominance = GPDs accessible at moderate Q2

Helicity-independent

Differential cross section vs. azimuthal angle
Bin: <xp>=0.36, <Q?>=2.3 GeV?2, <t>=-0.28 GeV?2

0.02[—

{ beam helicity-dependent

-0.02—
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e
|
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DVCS cross section (nb/GeV?)

f beam helicity-independent -

/

Hall-A Phys.Rev.Lett.97, 262002 (2006)

! BH+DVCSF /
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Longitudinal
Polarimeter

DVCS at HERMES
1996-2005

Detected particles: .

HERA @ DESY
retired 30.6.2007

=N Spin Rotator
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/_ FIELD CLAMPS _\

DRIFT CHAMBERS 270 mrad
electron and photon g pl
N PRESHOWER (H2) =
Missing mass technique for f /A X
EP—’EXY o [ 5 "'j': C L 1" LumINosITY
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]
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TARGET
CELL STEEL PLATE 140 mrad

a 0.3— e e'data ~—— MAGNET
S o € data S N S T TN A SN VAR S b T
S I — MC sum o prd hydrogen target:
= ] o 1 elastic BH X_p Nt 400 pb‘1
0.2 associated BH thereof L-polarized:
I 2 semi-inclusive resonant \/ 50 pb‘1.
i and T-polarized:
! excitation: X=A* 170 pb!
0.1—
i unpolarized deuterium:
i 300 pb’
- X =0 4 L-polarized deuterium:
0be =Tt"+... + more unpolarized H and 200 bb-
D data in 2006-2007 ., . <P
+heavier nuclear targets
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DVCS at HERMES

1996-2005

Longitudinal
Polarimeter
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Lepton beam with charge
Cg and polarization Pg

Azimuthal Asymmetries
iﬂ DVC S Oyy*N = |TBH|? + |Tovcs|? + 1

T—

%
< I = Unpolarized
= target

... 70 BH BH

Tu|” = z7 ¢y cos(no A

| P1(6)P2(9) ;) ) Wanted: Lt

1 Fourier Beam Targe
| Toves|? = Kovcs !Z G Jcos(nd) +Pg Y S5 sin(no)] coefficients
n=0 n=1
CeK :
L = ‘SPj” Z)c;rcos no +P1_:§:15 sin nu‘
n n
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Lepton beam with charge
Cg and polarization Pg

Azimuthal Asymmetries
iﬂ DVC S Oyy*N = |TBH|? + |Tovcs|? + 1

K
< I = Unpolarized
= target

' Ken BH ,.
Ty £ = o COS nu A T
| | P1(#)P2(¢ ;, Wanted: I
Fourier Beam Targe
[ Toves|* = Kpves [Z &V %) cos(no) + Pg Z sDVCS)sin(n¢ )] coefficients
n=>0 n=1
. CeKi )
& = B BYPa(0) Zc‘rcos (no) —i—/‘gZS sin nu]
n=0 n=1
‘ C!
o(¢: Pe, Cg) = ouu(9) - [1+ PeABYCS(9) + CaPpALy(6) + CaAc(s)
Old approach at HERMES Beam-charge asymmetry
S Plislechargeriny Beam-helicity asymmetries —
do™ — do’ Aclo) = ‘
ApLu (o) = T O i

no separate access
to s1? and s1PVCS
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Lepton beam with charge
Cg and polarization Pg

Azimuthal Asymmetries
iﬂ DVC S Oyy*N = |TBH|? + |Tovcs|? + 1

T —

P
< I = Unpolarized
= target

; Keu BH ..
Tpu " = - - Ch cos nu A T
e P1(9)P2(¢) ;) ) Wanted: 7y
1 Fourier Beam Targe
| Toves |2 = Kpvcs !Z C,[,) LESS cos(no) + Pg Z s,l,) LeE sin(no)] coefficients
n=>0 n=1
CgK
I = BPJ Zc‘rcos (no) +PEZS sin nul
“) 0 ” n=~0 n=1
o(¢; Pg, Cg) = ouu(9) - [1+ PeADy °(9) + CaPsAfy(¢) + CaAc(4)]
Old approach at HERMES Beam-charge asymmetry
and CLAS: single-charge Ay Beam-helicity asymmetries T
E do— — do New approach at HERMES: Ac(o) = i S -
L) = T + do- s17 and 1PV can be disentangled ‘
no separate access Need 2 beam charges!
. - - . (At = At =Y . (A== — ="
o) = (o= T dot ) o+ (do—= + do—) (Ga= SRdop~ R riga="rdo==)
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Azimuthal Asymmetries = GPDs

3 2
3 coxon) + Po Y o ()

n=0 n=1

g titierel  f o Y elChg)  of o« Y Gm e
Ac A
1
Compton Form Factors (CFFs):  F(&,t) = Z /_1 dx C’;F (&, 2)BY(@, &)
Comp = P+ (P + PO)H = gz P twist-2 GPD

dominant for
the proton

Linear combination of CFFs
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HERMES DVCS

® Hydrogen
A  Deuterium
O A Preliminary

FO4 |
n-wm-;
Ol
i ke grXiv:0909.3587
9 arXiv:0911.0095
A
O
"
H—OrH arXiv:0909.3587
H+HII ~ arXiv:0911.0095
—e o
b H—A—H
@
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1 l 1 1

-03 -0.2 -0.1

0 0.1 0.2 0.3
Amplitude Value

Fourier

Amplitudes

HERMES: <Q?>=2.46 GeV?,
<xg>=0.10, <-t>=0.12 GeV?

(A) Beam charge asymmetry:
GPD H

(B) Beam helicity asymmetry:
GPD H

(C) Transverse target spin asymmetry:
GPD E from proton target

(D) Longitudinal target spin asymmetry:
GPD H
arXiv:1004.1077

(E) Double-spin asymmetry: first measurement!
GPD H
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® Hydrogen )
A Deuterium
HERMES DVCS O A Preulimilrl:ary F()urler
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A 2 litud
o, Amp 1tudes
C  HH 5rXiv:0909.3587
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sin(¢—¢ ) cos ¢ i
uT,| : - :
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cLoLs " d&g_p (E) Double-spin asymmetry: first measurement!
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9 Caroline Riedl (DESY), MENU2010, DVCS



HERMES

sin ¢
LU,DVCS

A

10

HERMES data 1996-2005
arXiv:0909.3587
HiRIERCTFTS20008066

Also available:
2-dim (xg,t) binning

= HERMES

r —— VGG Regge, no D

Ac & Ao amplitudes

e+p—e +p+y

Beam-charge asymmetry

Re 3

Im H

Beam-helicity asymmetry
sensitive to interference term

VGG:

Phys.Rev. D60 (1999)
094017 and Prog.Nucl.Phys.
47 (2001) 401

Beam-helicity asymmetry
sensitive to DVCS? term

N K
....... SN L S SRR YL PO SN SO O O L SN L. 2 % SO
PUTH | t
overall - -t [G:{}Z] 1)2; 1 Q? [GeV?] "

Caroline Riedl (DESY), MENU2010, DVCS



HERMES
Ac & Ao amphtudes

HERMES data 1996-2005
arXiv:0909.3587
HiRIERCTFTS20008066

Also available:
2-dim (xg,t) binning

HERMES —— VGG Regge, no D

e+p—e +p+y

Beam-charge asymmetry

Re 3

Im H

Beam-helicity asymmetry
sensitive to interference term

VGG:
Phys.Rev. D60 (1999)
094017 and Prog.Nucl.Phys.

w + . 47 (2001) 401

S SO 't SN . LN T
< 0
5L 1‘ X
'<7,<_| 0.2 ! + . Beam-helicity asymmetry

' sensitive to DVCS? term
-0.4 — . — . — .

- . ——— . — s

QO 03+¢

2% 02| . o | o ‘

. X ® 2]
) E ® i ® I e o o0° [ o o © ® [
<-g 0.1 1 R ... e S . - J® . e ™ Fraction of
102 10 10™ 1 10 resonant
2 2 2 s .
overall -1 [GeV-] Xg Q° [GeV~] excitation
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HE I ‘ M I l ‘ S Huge 2006 /2007
data set, preliminary

results
Ac amplitudes: new data
1700 pb-’!
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g M e [ b lragatd
< 01 g ‘ +_¢éf ¢ -1-!’&'['2'&Iil ¢ .iﬁ&éé& ¢
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HERMES A;1. on dilil
hydrogen & deuterium

L ] ] ] ] ] I
-  HERMES PRELIMINARY <+ m e d—e Y X

i T T Az+5%e+yX h

1 4.4 % scale uncertainty | 5.3 % scale uncertainty

=02¢ A 4 1 ] erent signature
3 oj---‘?.---jj--ﬁ-.--g----}? -------- —}-h}.-qm---ﬁ --------- -jj-ﬂaﬁ---ﬁ ----------- 1 Sl e
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1 —— s ]
1 1 1 1 1 1 1 1 1 1 1 1 1 |
I n n n n n n n I n n n n I

- 04
8 - . : : : 1 :: j
‘2:“_0.3 ;—--;--—;—i#--*----# -------- T g# ---------- -;%-4#;'"43' """""" '2

cos(2¢)

Lo -
Hi ]
Hi |

quasi-elastic

2 % U U Y

&S &
= N
|
l
|
==
l
|
= |
e
|| ——
l
|
il
]
incoherent

integrated -t [GeVz] Xy Q2 [GeVZ] ' inelastic

O o
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HERMES A;1. on dilil
hydrogen & deuterium
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T 8 ol deuteron = spin-1 object, B
12 need 9 GPDs; H; Caroline Riedl (DESY), MENU2010, DVCS



HERMES A;1. on dilil
hydrogen & deuterlum
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HERMES A¢ on polarized /

unpolarized deuterium

m=0 state excluded
- 1 !

1 HERMES PRELIMINARY
+ =2 VGG Regge, quasielastic

Acos(()q))
—— i :

spin 1 = 3 spin projections m=-1,0,+1

La Az e d—eyX-

Tensor siinature

A ‘Re ‘J-[l
« Re (H,-/5H,)

Q‘[; = tensor structure function

in the forward limit

+

Lebdo

DVCS Aizz sind amplitude:
0.074 £ 0.196 £ 0.022

(-t<0.06 GeV?, 40% coherent)

—
g 01] I
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<01 ] I v
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DVCS Nuclear Mass Dependence

HERMES arXiv:0911.0091,
Phys. Rev. C 81 (2010) 035202
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DVCS Nuclear Mass Dependence
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DVCS Nuclear Mass Dependence
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HERMES arXiv:0911.0091,
Phys. Rev. C 81 (2010) 035202
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0.91+0.19

ALUSimIJ vs. A incoherent enriched: 0.93+0.23
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(1 Tesla)
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Hermes 2007 data

Silicon Strip
- 1 Detector
L - Recoiling proton candidates
>09 i pvcs :
] . © 2 100 Target Cell with
Purpose: to tag exclusive events ©os & unpolarized
—— e o p
=07 £ 80 'H or 2H
(<) E
el Azimuthal 76
’:B_: sgzs _ Zimutna coverage. (0)
4 E
= E
03 F
ﬁ E
0.2
01 3
o’ALAIALA[ALLIJLALLLALILJIA

0 02 04 06 08 1 12
B, eas ROCOID [rad ]

Hermes 2007 data

N | DVCS candidates

04 b Ly
-1 -0.75 -05 -0.25 0 0.25 0.5 0.75 1

Ap [ GeV/c]

15 NU2010, DVCS



SC Solenoid
(1 Tesla)

HERMES Recoil _
Detector 2006/2007 3, | e

Hermes 2007 data Silicon Strip
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More details: see
talk by Francois-Xavier
Girod (5A)

CLAS latest measurements

Beam-spin asymmetry 2008

o;- 02 ,* o 2ind ar . o

8 o T THeom 5 Longitudinal

o @ of % & .

1 B ey o - target-spin

0 2llintegrated) . * OF------- S - t -0.
| 090 160 270 360 R asymmertry
4 (dog) 5! SR B 20% of stat shown %%
¢ el-dvcs . ; "0 100 200 300 R
B e . [ t=0325GeV', QP =23GeV 0 = %’

# LLAbtprewous': 50.6 T . . "
— VGG model < |, cusn — e Dedicated run 2009 with
P 27 T o T e s s o e T b S ([ N - ok ——-d—dep. + D—term =

8= ‘L’aGg‘;t*n‘]z':j 04} o inner calo for target- and

‘ ( + \ double-spin asymmetry
02} Ve
C ) e Results to be released

A "2 o3 oa  os
X, X

i E— | . | . | O

1! - a S & Cross-section measurement: Re( Tpvcs )

F.-X. G. et al., PRL 100 (2008) 162002

CLAS: <Q?>=1.82 GeV?, & Time-like Compton Scattering (double DVCS)

<xg>=0.28, <-t>=0.31 GeV?

See talk by
Tanja Horn (5A)
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Access to the total angular
momentum of quarks

(A) HERMES: ep! — epy

dominant

———

1 1
Jo=3lim [ dza[H(z,E,1) +@%x, £,t)]
—VJ=1

for the neutron

(B) Hall A: en—en v

~ i
Loy o5l LA
& Hall A, deuteron target (E03-106) Conp = AR+ E(F1 + F2)H AM2 e
& Quasi-elastic proton contribution
subtracted from deuteron signal >
0.8
& Beam-helicity asymmetry: om sensifivity JLab Hall A
1o , ___ n-DVCS
to Jo 045
s 3¢ - e b
tac 2? —g== This experiment ALUSinq) . s 0.2_ 33‘0-181.0.“ |
E _E I i iy : Nl o
= 1 — I. J,=086 0_ if"” T GPDs [36) ' [31 l ol
== Qezznelosssspunnsspusnnnsnnnnckhoncenn Ju;of.3...,_ 0.2 [jin 1: t') ) ':“:”'::d.ll'u]
OE * { f * . S Ja=0'2 L ;gl}iﬂ’:': ‘(J‘-.(tti-:e;« |I:-(w':r‘lm..tr:d 1'.‘rjiz-;|[-i:)]
| e —} y.=06 0.4} ‘
: -‘ ) I Jd=0.8 | (:.Plhtmm: i -
25~ ===~ AHLT calculation [36] “0.6[ Code VGG Vanderhacghen, Gusohon dnd Guidah
_3;_ VGG calculation [37] o8 HERMES Preliminary
7| =2 - " p-DVCS |
S P Y A VO [ \SINT P VR PO N VA ST ] o W NN S A VAESY TN TN P SN VNN e e T NN VN ST AT EAY -1 L T e
05 -045 -04 -035 -03 -025 -0.2 -0.15 -0.1 MR ARRRERE T M BT J‘
t (GeV) y

Hall-A arXiv:0709.0450
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Access to the total angular
momentum of quarks

(@)
-

1 1
= = lim

Jq

(A) HERMES: ep! — epy

dominant

——

dz z [H%(z,§, 1) +@q(w,§,t)]

Hall A, deuteron target (E03-106)

& Quasi-elastic proton contribution
subtracted from deuteron signal

© Beam-helicity asymmetry:

fro
to Ja:
e 3c
~ ©  ==a= This experiment .
[~ 3 - Argn? J,=-0.4
E FE_ ] J~06
E_ Bezcnnlosssspunnssphusnnns .'_'A,_-.:._'f.A.-L_.-.,_.-_?_? == 4,203
- : i * S = &
_1-.__ ——— — - =i = SHET P S— Ju=0-6
= LS Jd=0.8
.o— ==-- AHLT calculation [36]
.35 — VGG calculation [37]
-4:1.l!ll.lllllll.llll.lllllll.llllll.lx
-0.5 -0.45 -0.4 -0.35 -0.3 0.25 -0.2 -0.15 -0.1
t (GeV?)

Hall-A arXiv:0709.0450

for the neutron

(B) Hall A: en—en v
G s =T A i —

unp

s

TNYE )¢

Caveat: model-dependent
constraint on Ju+Kk-Ja.
GPD models are far from
describing all available data
equally well !!
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HERA / H1:
Beam Charge Asymmetry

& First measurement at collider
cos ¢ amplitude positive

& low xg=104...10-2

Q6.5 < Q2 < 80 GeV? = \\ — —
& 30 < W < 140 GeV <° 0.4 = 1 — 0.16 cos ¢
‘J 1t <1 GeV?2 E o GPDs model
0.2 _—_\1\
& Observation: o } -
& Re(tpvcs) > 0 for HERA (small x) 02 i
& Re(tpvcs) < 0 for HERMES (larger x) o0 5 T
(if same ¢ convention is used as for H1, i.e. non-Trento) -
Yy STITIN PRI RN NI IVEPATE YU AT I W

“P 20 40 60 80 100 120 140 160 180
& Ratio o = Re(tpvcs) / Im(tpvcs) Phys.Lett.B681 (2009) 391 9l [degrees]
& 0=0.20 + 0.05(stat) + 0.08(sys)
& In good agreement with theoretical calculation

(dispersion relation)
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HERA: cross-section

in the sea/glue region

Ansatz:

do/dtxcexp(-b |tl)
t-slope:
Dipole model: C. Marquet, R. Peschanski, G. Soyez, hep-ph/0702171 - average impact parameter
GPD model: K. Kumericki, D. Miiller, fit to previous HERA meas. '-'}l: — Dipole model H1
® 8 |--- GPDs model
12 g
E e H1 HERAII H1 Phys.Lett.B681 (2009) 391 0 6 L %,\\..&
» 10T O H1HERAI —. — 3
S 8 -+ — Dipole model a L
S °[ --- GPDs model | e H1HERAII
6F ) O H1HERAI
. Q° =10 GeV 2 r O ZEUS HERA |
4k - W =82 GeV
A S e () [ S U R R RS R
b e | 0 5 10 15 20 25 30
of Q’[GeV?]
80 100 120 140 a n
W [GeV > 8p
[ ] ) " ® H1HERAII H1
O) o .
St — 7 F— Dipole model
eep Q F --- GPDs model
W-dependence: 6
O(W)=W° 3 —— = = -8
with 6=0.7 :
4 -
Description of transverse L Q°=10GeV?
. . 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
DVCS is hard extension of partons in the 30 20 40 60 80 100 12(
process, gluons proton! W [GeV]
resolved! V<rr*>=(0.6510.02)fm @ x=10" ZEUS arXiv:0812.2517
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& Herve Moutarde PRD 79, 094021 (2009)

Global analysis
of DVCS data

& Kresimir Kumericki & Dieter Miiller

arXiv:0904.0458 [hep-ph]

& Global fit to extract GPD H at cross-over line §=x
& HERMES Ac, CLAS Aryand Hall A x-section

Global fit to H (x E X, 1) from DVCS data

05f
- HERMES CLAS
- t=-0.3GeV?
| +HALL-A
0.4f
< |
= 03f ).
T o
o1f
t=0
0.l : : : : : :
0.001 0.005 0.010 0.050 0.100 0.500 1.000
this plot: priv.comm. with DM X

© Small-x behavior from HERA collider data

& Michel Guidal PLB 689 (2010) 156

& Global fit to extract Re( ‘H) & Im( H)

& Hall A x-section & CLAS ALy

J CLAS Aru & Auyr (< important for convergence)

& Price for model-indep.: large uncertainties

- See next F 1 : ~
& Small systematic uncertainties. [ to next talk by U E Im(H) 3 Im( H)
Herve B ]
Moutarde 25 F 3
A
& Michel Guidal & Herve Moutarde different domain F 5 O 3
EPJ A42, 71-78 (2009) boundaries %1 fOf %} : Jﬁ% '#‘ %
= vee 3
& Model independent fit with Re( CFF) & G'i s s sne n s e n b
Im( CFF ) as =free parameters o 0.2 g 0 2’5
4 Desirable: A XB:?_'\25 . ‘ Gelo)
¥ HERMES Ac, ALy Aur : 1.) More observables sensitive to different & M. Guidal arXiv:1005.4922,
17 indep. observables CFFs HERMES Ay & ArL

20
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The Future of DVCS

(
sl ©ff /8 %
G & > &
© Hall A (E07-007 @6GeV, fall 2010): Interference-DVCS? S Y oz
separation and Q2 dependence of total cross-section 1022 ™
i 10318
& CLAS: transversely polarized HD-Ice target (2012) | - P
v 10 . 10 x 1
& JLab 12 GeV upgrade: Q%nax = 13...14 GeV?, e* beam :
’ See talk by Robert
= McKeown (Friday
© COMPASS plenary)
& 2008-09: ‘DVCS test runs’, small Recoil
© 2012-15: GPD H, large Recoil & Future Electron-Ion Collider

beam-charge and -spin asys + x-section

& 2015+ (?): GPDE,

trans. pol. target

ELIC @ JLab or eRHIC @ BNL.:
Vs = 20-70 GeV (HERMES: 7 GeV)
ENC @ GSI: vs =40 GeV, ..

See next talk by
Etienne Burtin

& Global analysis
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Summary:
Deeply Virtual Compton Scattering

& DVCS is an interesting and clean signal
& Access to GPDs & total angular momentum of quarks
& Key role in understanding of strong interaction dynamics in DIS

& Measurements at different existing and future facilities complement
each other in observables and phase space covered

& First global analyses started

22 Caroline Riedl (DESY), MENU2010, DVCS



23

Bacéap

Caroline Riedl (DESY), MENU2010, DVCS



HERMES Ay, & 4
DVCS amplitudes

® Proton target polarization (—): ~80%
® HERA e+ beam polarization (—): ®50%

® [ntegrated luminosity: =50pb-!

w— VGG Regge
8
€ 4 Of-- . T T e m .......... 5 --T— ...........
[T e |
« ¢ ++ | ++ +
0.2 : B :
& 0.2f
£a + + +
[T R |
< ofp----- e ; *++ ----- + ------------ * + ---------------- H * -----------
-0.21 = 2 : 1 - i
g o3l 2
A 0.2} o
2 04 = < 000 © 000 °
m z AO A A A A A A A A
0 02 04 06 0 01 02 03 0 5 10
integrated -t [GeV 7] Xg Q?[GeV?)
- . ~t B (9,: sin¢ : < sin(2¢) - e -
Experiment GeV?] 3 (GeV?] ApL” £ Ostar. £ dgymt Ay * Ostat. £ Osyst
HERMES 0.12 (.10 2.46 0.073 = 0.032 + 0.007 0.106 = 0.032 4+ 0.008
CLAS 0.31 0.28 1.82 0.252 4+ 0.042 + 0.020 0.022 + 0.045 + 0.021
24

Target spin asymmetry \
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—
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N O
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\

HERMES arXiv:1004.0177,
accepted by JHEP (2010)
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