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The Nucleon Spin

°e

2007/10/13

=2 A +Lg+ AG + Lg

AZX := spin of quarks
= 1/3 via DIS and SIDIS

AG := spin of gluon
= 0(0.1) from COMPASS and HERMES

Lg := orbital angular momentum of quarks
yet unknown

Lg := orbital angular momentum of gluon
yet unknown

Jg :=total angular momentum of quark
=% A2 +Lq

Jg :=total angular momentum of gluon
=AG + Lg

f} ,— motivation for the
A HERa MEasurements of Spin

%e@,es

experiment
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Hard Exclusive Processes

2007/10/13

some useful
kinematic variables

Q’ :=-q := -(k-k')

squared four momentum transfer

x := Q’/(2pq)

longitudinal momentum fraction
skewedness

t:= (p-p')’

squared four momentum transfer
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Required tools
to

access spin
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Hadron-Elektron-Ring-Anlage @ DESY
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The HERMES forward spectrometer

TRIGGER HODOSCOPE H1

m
, :nF:J%I:IT DRIFT CHAMBERS . 270 mrad
HODO 170 mrad — -
PRESHOWER (H2)_ R
DRIFT ’ T 140 mrad
14 CHAMBERS JRg—
_FC1/2
L= i: *H CHAMBERS ™ LUMINOSITY 27.5 GeV
O+ --k-----=-r2=- femmmee e ————— - - MONTOR. TSI ————
TARGET ‘\\i: %H e+
CELL -
” DVC f b
1 HODOSCOPE HO - |
STEEL PLATE TRD ~CALORIMETER 140 mrad
IRON WALL™ 7 =, —
~L. _ 270 mrad /‘70 mrad- —
i WIDE ANGLE
MUON HODOSCOPES

~— MAGNET MUON HODOSCOPE

4 7 8 9 10m

-flxed gas target (H,D, N Ne,Kr Xe) very high long./trans. polarization
tevery high efficient PID by RICH
| -Iepton/gamma detection by Preshower and by EM-Calorimeter

2007/10/13

Tibor Keri; JLUG @ Hadron2007 in Frascat



Short story about missing mass method
MC on ep->e'yX

sz = (pe+pp-pe,-py)2 squared invariant missing mass

0.2 ;— i -

o
= — Sum ]y =
Z 015 [ — elastic BH = X, =P,
0 . 1 X'=A
= associated BH
E 0l1l¢p semi-inclusive - others
T 005 [ E
z 0: N et el PR BT BV Bl e
-5 0 5 10 15 20 25 30 35
-1.5°=-225<M*<2.89 =17 M_* (GeV?)
event selection background contamination

for exclusivity —> 5% semi-inclusive
11% associated BH
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Kinematic Coverage

» collider experiments H1 and Zeus " : . .
- 10-4 <x_<0.01 = olLi% =
B [id S
- 5<(Q/GeV)*< 100 o g K = y E:;
« fixed target experiments = E J ; o 1
- Compass 7 Li : E:
: 7 # Upgraded . =
. 0.006 < x_<0.25 : HERMES | Labh 5"
, 61 20058 R
« 1<(Q/GeV)y’ <75 : %
[ Bt #*
— i 3 L
« 0.02< XB< 0.3 4 -E d ‘;
. 1< (Q/GeV)2<9 {
- JLAB(@6GeV) 3k :
¢ .
« 0.1<x<05 ) ‘.:' :
.« 1< (Q/GeV)? <5 Ii ‘ _/
- JLAB(@12GeV) '
. 0.1<x_ < 0.65 0 | | |

0 01 02 03 04 05 06 07

¢ 1< (Q/GeV)*<9
B
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Let's switch to physics
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Generalised Parton Distribution (GPD)

¥

&J_""l.’"rQ
xp p g
@ »

Form Faors ———
ep — E’pr Parton Distribution
Functions
Transverse
Position GPD -> 3D view Longitudinal

Momentum Distribution

Elastic Scattering Trans. Pos. & Long. Mom. Dis.

. . Deep Inelastic Scattering
F 1(t)’ F z(t) Hard Exclusive Processes
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GPD formalism
g

X : parton momentum fraction

¢ : skewedness
t : parton momentum transfer

2007/10/13

%po ’TCO, --

unpolarized | polarized | nucleon helicity
H(X, {', f) H(X, {', f) conserved
E(x.,&, t) E(x, & t) flipped

GPDs — FFs (First moments of GPDs)

[ dstfo 0= R0

1
1
/ dzE,(z,¢,t) = (1)
-1

GPDs — PDFs (GPDs in the limitt — 0)

Hq(:E,,U,U) = q(T)

H,(2,0.0) = Aqe)
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GPDs and Exclusive Processes

K’ access to (total) orbital angular momentum via

v.p°70, ... Ji Sum Rule Ji, PRL 78(1997)610

_|_

1
J, ,=lim, » dxx(Hq,g—l—Eq,g)

access to different GPDs

by
different final state

Vector mesons (p,w,®,.): H , E

Pseudoscalar mesons (,n,..): H, E

~/ ~/

Deeply Virtual Compton Scattering (y): H ,E,H , E

2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 13
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Azimuthal Asymmetries
with
DVCS

Tibor Keri; JLUG @ Hadron2007 in Frascat
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Deeply Virtual Compton Scattering

Simplest/Cleanest Hard Exclusive Processes _ v v
Deeply-Virtual Compton Scattering (DVCS) ep > e Vp

DVCS final state is indistinguishable from the Bethe Heitler Process (BH)
Amplitudes add coherently
e e 2 e e

DVCS Bethe-Heitler

. . + 2
photon production cross section do e |t _+T_|

Let's use this flaw as stirrup

2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 15



Access to GPD via DVCS

2 2 * *
I + ITBHI + (T DVCSTBH T BHTDVCS)

| := interference term

do «< |t +1 |°=]|t

2
DVCS BH I DVCS

2
ITBHI calculable in QED in terms of Dirac and Pauli Form Factors F1, F2

5 ~ ~
I Is parameterized in terms of Compton Form Factors Hq: qu gq: Eq

T
I DVCS ~ ~
(convolutions of GPDs Hq, H(I,Eq, Eq )

| < + (Co+ z ( C cos(nd) + A S_ sin(nd) ) )

GPDs accessible via
cross-section differences at Zeus and H1 (collider)
azimuthal asymmetries via interference term at HERMES and JLAB (fixed target)

At HERMES kinematic | |2 << |'l'BH|2

DVCS

feature of interference term
DVCS amplitude directly accessible (Magnitude and Phase)
GPDs enter in linear combinations

2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat
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Azimuthal Asymmetries

»Beam-Spin Asymmetry (BSA)
_do(e,0) —do(e™, )

do(e”,¢) +do(e, )

Ary o Im(H) sin (o)

»Beam-Charge Asymmetry (BCA)
A do(et, o) — do(e™, ¢)
T do(eT0) + do(e, 0)

x Re(H) cos (&)

»Longitudinal Target Spin Asymmetry (LTSA)
o(p™, Q) —do(p™ ., ¢ ~
App = df’(p_*?) f”(p_"*,) x Sm(H) sin (¢)
do(p™,¢) +do(p™ . 9)

»Transverse Target Spin Asymmetry (TTSA)
do(p’ @) — do(pt,d o~ o~ |
Apr = (pT ¢) (pi ) X f(}'(f}'ff}fﬂfjg)
do(p' ,¢)+do(p*,¢) o

TTSA is only asymmetry where GPD E is not suppressed
Models for E depend on Jqg
TTSA is sensitive to Jq

2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 17



Beam Spln Asymmetry

do(e™”, @) — do(e™,¢)

Ary = - o Im(H) sin (g

L = do(e— ﬂ} T do(e—. o) X J;!g-ﬂf} sin (o)

a f e p—e'yX (M<1.7 GeV)

, 0.6 T HERMES PREL. 2000 (refinea)
First measurements of oa | —— P1+ P2 sin ¢ + P3 sin 2¢
DVCS asymmetrys '

0.2
sin(®) —  _
ALU 0.18 0 j?' :+T...--..-- P ..-....-..--...-...--.......fff+...
+ 0.03 (stat.) 02 | _*__4____ P
+ 0.03 (sys.) oa | |
- - P1 = -0.04 £ 0.02 (stat)
. . . 0.6 P2 = -0.18 + 0.03 (stat)
refined analysis gives s | P3 = 0.00 + 0.03 (stat)
consistent result T ct- - 0.18 GeVP, <x o= 0,12, ﬂ 25 GeV?
-1 P PR B | L M B S
Phys, Rev. Let. 87(2001)182001 3 2 1 0 1 2 3

¢ (rad)

one order more HERMES HERA-II data available; refinement in progress
2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 18



Beam Charge Asymmetry

do(et,¢) — do(e, ¢)

Ac = ' — o Re(H) cos (¢)

do(eT, o)+ do(e™. o)

@) T T T T T T T T
< %T HERMES e‘p—e’’yX M<1.7Gev) -
0.1 -
of

-0.1 .

-— P,cos ¢
-0.2 — — P, +P,cos 0 +P;cos 20 + P, cos 30 —
il AT S N A S T B MR | P BRI | AT .

0 05 1 15 2 25 3

|0l (rad)

ACCOS(‘D) = 0.063 £ 0.029(stat.) + 0,026(sys.)

P UL L B I L BN LN NN B

o e'pd—e”yX (M<1.7GeV) ]

4 0.6 - (in HERMES acceptance) -
* proton

[ = deuteron (prelim+nary) :
04r -

- --|- Regge, D-term
Regge, no D-term

0.2

e *I fac., D-term

' fac., no D-term

0.2

]
0O 01 02 03 04 05 06 07 0.

-t (GeVz).

VGG calculation for 4 setups
HERMES HERA-I data disflavor Regge/D

Phys. Rev. D75(2007) 011103(R)

more than 10 times more HERMES HERA-II data on tape; currently in progress; coming soon
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Longitudinal Target Spin Asymmetry

rh:r( )L QP r,:') - fn"f?"( :*’.-":')

A I =
do(p~,¢) +do(p—, o)
0.6 - B N A B A
D - HERMES PRELIMINARY
< ¢ p - ey X (M <17 GeV)
0.4 7 (in HERMES acceptance) N
+ A =s,+s,sin ¢ +s, sin 2¢
0.2 .
-0.2 | x*/ ndf: 8.5/7 a
Sp: -0.009 £ 0.024 (stat.) ]
$;: -0.071 £ 0.034 (stat.)
s,: -0.113 £ 0.034 (stat.)
04 | <-t>=0.12 GeV?, <x;>=0.10, <Q*>=2.5 GeV’
| R I R TR | T S T ST R N RS N RN RN
-3 -2 -1 0 1 2

Expected sin(®) dependence -> GPD H

¢ [rad]

Unexpected sin(2®) dependence

-> possible T° background contamination

2007/10/13

x Sm(H) sin (¢)

0.4

0.2

EERRN

-0.4

HERMES PRELIMINARY 99 OO
e"d > ey X (M <17 GeV)
(in HERMES acceptance)

A =s,+s, sin ¢ +s, sin 20

P4
b

¥/ ndf: 6.2/7 :
So: 0.030 £ 0.017 (stat.) ]

s;: -0.036 £ 0.024 (stat.)
s,: -0.039 £ 0.023 (stat.)

<-t>=0.13 GeV?, <x;>=0.10, <Q*>=2.5 GeV’
N T TN SN SN S AN SO N N [ R R

3 2 1 0 1

3
¢ [rad]

consistent with zero for d

All data included
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Tranverse Target Spin Asymmetry

_ T L 1 der T (i, r_.".i'...;jl —d ;TJ‘J (2, |Ji\J
Air / T(\ I!'-__:I * ':"_J'-'i 5 ) _ | f }T | ‘-h-}--ﬂ'[ D, ,-.I-'j..h.,:] _I_;f”-\-U ( &, ".-'.j'::_;_\,]

~x Im[FoH — Fi &) -sin (6 — ¢g) cos ¢ + Im[F JH — F 1.:15] - cos (¢ — ¢g)sin o

= FHERMES ' F 0 L G T3 T

_ %  0.2FPRELIMINARY = 1 e'p —>e'yX I .

yet half of data included 3 P (In HERMES acceptance) 3 W, <17GeV) 3 ]
K + """ + """""" E200 Sl R E

s -0.2 —++ ....... + + ----------------- T & ++ ]

. £ B CON WS e T T T [ ]

Dependence on Ju with Jd=0 < -04F +~-~.:'.:.:.-:.-:.- T e E

( hep-pj/0506264 and -0.6 E3 E3 ;

[ peeEE———— e ] e
EPJ C46 (2006) ) = T e
E ooz | Lo + Y
Strong for ;’” 0 ;—-+‘+‘- ﬂ'ﬂm#ﬂrzﬁﬁ---—;;—-+¥uu¢£r-'&" e e _;;_-++....u1-.-.'\.-.'.-:.-‘-i'3-i-"-‘.__--_;
Asin{q}qns}ms{qa} ‘gl_ -0.25— + —— —— ..... J.20 —
oL < 04t T S Y
very weak for -0.6 + + (hep-ph/0506264) -
[ e S | ——eet S | e ——
pcOs(t-b5)sin() 0 025 05 O 01 02 03 0 25 5 7510

uT

-t (GeV?) Xg Q? (GeV?)

+1
Access to GPD H,E Jq,g:hmt—%) _1dxx<Hq,g+Eq,g)
Access to Jg via Ji Sum Rule Ji, Phys. Rev. Let. 78(1997)610

first model dependent constraints of Ju possible
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Model dependent constraint on Ju, Jd

Ju, Jd free parameter in GPD (VGG-code)
model dependent 1-o constraint on Ju, Jd

=9 1L HERMES 2002-04 Preliminary e*p —e*yX (M<1.7 GeV)
- A {7920 _ 0,149 + 0.058(stat) + 0.033(syst)
0 <t> = 0.12 GeV2, <x> = 0.095, <Q°> = 2.5 GeV>
0.8 GPD Model: LO/Regge/D-term=0
L [Goeke et al., Prog.Part.Nucl.Phys.47(2001),401]
— Code: VGG [Vanderhaeghen et al., priv. comm.]
- J
0.6 u* /2.9
i 0.2 %0,
0.4/ (2 )
4l tor) ¢
i . 7006 (v
- Vs €[ 7’00 ])
0'2 B val ; 2 2
- [l Lattice QCDSF J ;* (1= 4GeV )
i stat. uncertainty only [PRL92(2004),042002]
0 | | | I 1 | | | | | | I 1 | | | | | | I 1 | | | | | | I | | | | | | | I | | |

-1 -0.8 -0.6 -04 -0.2 -0 0.2 0.4 0.6 0.8 J 1
d

2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 22



Model dependent constraint on Ju, Jd w.

mandatory = T
complementary
0.8
of I
p-DVCS to n-DVCS 06 dJLab Hall A
as n-DVCS
p-DVCS sensitive to Ju 0.4
n-DVCS sensitive to Jd
0.2
SO
synergy effect P O e
 * AHLT GPDs 37} |
Bl Lattice QCDSF (quenched) [41]
-0.2— [JLattice QCDSF (unquenched) [42]
HERMES via p-DVCS _ [ ]LHPC Lattice (connected ter:ms) [43]
hep-ex/0606061 04+ |
| GPDs from : |
Jlab Hall A via n-DVCS 06| oAt br el v 47 200
arXiv:0709.0450[nucl-ex] i ;
, , -0.8— HERMES Preli
LHPC via calculation i " p-DVCS
arXiv:0705.4295[hep-lat] 1 N N RN BN B BR B
Ju=0.214(16) 1 -08 -06 -04 02 -0 02 04 06 08 1
Jd=0.001(16) J
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hard-exclusive p° production
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Exclusive p° production

*Advantages

» probe quark and gluon contents of the nucleon

*Challenges

quarks and gluons enter same order of o ,Y*
L

linear dependence on GPDs
GPD E is kinematically not suppressed
GPD H,E accessible in TTSA

« factorization proved only for longitudinal photon

» suppression of transverse component of cross p

section o /o, ~ 1/Q°

« for HERMES kinematic ( <Q*> = 2GeV?)
yields R=0_/o =1

« under s-channel helicity conservation L/T-

C GPD model )

separation of p° equivalent to L/T-separation of y* | icpwn

. o0_,0, following different 6°-dependency
Diehl, Sapeta (2005)

2007/10/13

-
I /? > ot
e o ol 27
y e
y ,ﬁ—'?ﬁ - — = T
. i - ,
P o .
L %,-"I'I }  Mcson Decay Planc
AMeson o*
Scattering Production B s s
Plane Plane /// 1-:"2( ===
e
P Iceay in Moson
Ecsl Framc
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Event selection for p°-production

HEEMES PRELIMINARY —
un T r++*rJ| rrrgfrrFkerrreeYrrre[1o1 _E-
= - + ® data
5]
£ 1000 - ++H i 10 | . .. Pythia6 MC
L [ | '
- { i
800 |- } -
' { h{ 30 |
{ { +
600 ++ } ] . :.':I'I ; 'i:.q_t!
| ! | o F y
400 - # * - i Tie
I #} *I-H . o i.l o
. f " . 0F T,
200 | o’ "u, - O "'«'E
I.I
ﬂ_tl:jll....l....l....lh*-h..
_ 0 5 10 15
2 (GeV) o AE (GeV)
eexactly one beam lepton | *Exclusivity via missing mass method
srequest two oppositely charged pions *10% background by semi-inclusive pions
“Mp ~770MeV production, limited acceptance and

experimental resolution
Ip ~150MeV
2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 26



Comparison with theory

gﬂ I HERMES PRELIMINARY Em HERMES PRELIMINARY
e T ep' >e'p p £ 504 ep' »epp
< _ Eur. Phys. J. C 46, 729-739 (2006) < Eur. Phys. J. C 46, 729-739 (2006)
0.2 F oo 0.2 Moo
| =2
o L .
T =0 S=0
[ »
0.2 F -0.2
? o
04 < Q%> =2.0GeV? -0.4 Q% = =2.0GeV?
<t > =0.13 GeV? <X> =0.09
0.6 M R R R S 0.6 T T T
0 0.05 0.1 0.15 0.2 0.1 0.2 0.3 0.4
-t (Gev?
data favors positive Ju in good agreement with DVCS results
more effort for quantize Ju required
currently fast development in theory
soon new results about constraint on Ju, Jd
2007/10/13
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Latest HERMES upgrade
with
Recoil Detector

Tibor Keri; JLUG @ Hadron2007 in Frascat
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HERMES Spectrometer Upgrade

f— FIELD CLAMPS —5‘ TRIGGER HODOSCOPE H1

m
FRONT DRIFT CHAMBERS \'lﬁ
2 HUON o
e / \ \ PRESHOWER {H2)
. .I.-"' T I s
DRIFT \\* . f.}"‘a ’{“f o % \ ra
AMEBER - (—
i :iiig:_nn - LA ; % )/ s
e i- ‘ A b | .
FC1R2 - .
5 T LUMIMNOEITY
RN e N - - - - - - - -----------=—---- TR e I o e oty o e e ey
o 1 MONITOR
[ — “'l: 1-3 .
/ /
II,"" \ mr | . =
rancer cameon | [} X |
-H K £ N ||ecie W :
HODOSRCOPE HO | ! Bkt ' ’
/1[I ) W | = oo
STEEL PLATE ||/ "
RICH IRON WALL
3 /
1 | WIDE ANGLE '
MUON HODOSCOPES
*  MAGNET MUQN HODOSCOPE
0 i 2 3 4 5 8 7 8 9 10m

need Recoil Detector (RD) to improve exclusivity
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RD — design requirements

P, (GeVic)

1.6
14| 7 » Detect recoiling proton
2 | R - improved t resolution
1| i « Suppress background
os | ooiiiiio - semi-incl. : 5% -> <<1%
0.6 tiiiliicesoo; - BH and resonances : 11% -> 1%
- = = s oooooOoOOOOC13g -
B . = o s ooooOOOd™dCd 0o . . .
0-4 : co:xzzs2s8s8E88EHHE: * running with unpolarized gas target
IR LIlllIliiiicaBBBR =k
Il liioeooBBaEe8EH =
a o o o oo o ?‘D‘D‘D‘D‘D‘D‘D‘n‘n‘u‘ ‘ ‘ ‘
° (o] 0‘2 l 0‘4 | ‘016 0.8 1 1.2 1.4
ep (rad)
: | I I I | I | I I I | | I I I | I I I I | | I I I | I | I I | I | :
QE'J 0.2 S g
- — Sum .
*_Z 0.15 — elastic BH E
— o1 F : - associated BH
b F — semi-inclusive .
\am C ]
= 0.05 =
Z 0 : L 1 i ——] I | 1 | | I L] 1 1 | I | 1 | 1 :
-5 S 10 15 20 25 30 35

2 2
M_ > (GeV?)
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RD _ reallzatlon 1T superconducting solenid

 Photon Detector (PD)

- 3 Layers of Thungsten and
Scintillators (0°/+45°/-45°)
as EM-calorimeter

— PID for higher momentum

- detects T° -> Y'Y for A* -> pmt° identification

- cosmic trigger for alignment, calibration ...
Scintillating Fiber Tracker (SFT)

- 2 Barrels

- 2 Parallel- and 2 Stereo-Layers in each barrel

- 10° stereo angle

- momentum reconstruction & PID
Silicon Strip Detector (SSD)

- inside beam vacuum

- 2 layers with total
16 double sided Tigre-sensors

- 100x100mm?2 active area

- momentum reconstruction & PID

installed 2005 * Target cell with unpolarized H/D gas
2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 31



RD — features and performance

0,2 rady y 0,4 rad 1,35 rad o - _ _
o 1.6 — - ED.IZ — Without Recoil Detector
= 'S SF -
S 14l 8 . : “IF
S = N 008 |-
12| & S :
S o 0.06 -
Tal i
0.8;5 : IIZZ:::EE;:. 0.0z |-
Ll o« o« sl s = = = = @ O oo = -
os LT N T 0 -
oo BElIiiiiiizeeaBAs M2 1GeV?)
04 |. .l p—t=-=cee=ecoo0l o ||< 400 MeV/ic g
.............. o oooooond O - s006 F With Recoil Detector
S D M L= = 5 R - and all Cuts
- [ . - « =« = & & @n s ooooooOooOoOodCdf] ] b
- . s = =@ B = I = = = e | o MeV -
:_.:.-:--|f||E||:||:||:||:|I:II:|I:IIZII:|I:I|:||:|:-E 195 evie DGE‘ -
00‘ | ‘0.2‘ | ‘0.4‘ | ‘0.6‘ | '0.8‘ | ‘1 I‘ ‘1.2‘ | ‘1.4 E
. 0, (rad) 0.04 F
* 4 spacepoints by SSD and SFT -
for precise momentum measurement to 0.03 |
improvement t resolution : A mc total
: N 0.02 E Il sH/DVCS
* suppression of A" resonances by PD C [1 BH/DVCS with A
. - - 0
 PID for background suppression by all 0.01 | B exclusive
- . - EZ] semi-inclusive / VMs
- semi-inclusive 5% -> <<1% o E T
: 0 20 40
— o/, _ 0
associated BH 11% -> 1% M. [GeV?]
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RD — event display

for pathology; for example
run 20000 event 98629798
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RD - residuals

hxy hxy track reconstruction
Entries 24526 . oge
| Mean 0.0003024 In X,y-position
B RMS 0.03975
B 22 | ndf 741.6194
1000 B Constant 1136 + 0.5 hxy

- Mean  0.0001043 + 0.0002168 S
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PID with RD for real data and MC
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RD - available data

104 DIS 2006 (vs. day) x104 DIS 2007 (vs. day)
i . 2000 [°
2000 - e e i e'
—— allH 7384690|20151104 . —— allH 19208384
1750 I = = H(Recoil Mag. on) 7208763 I20117192 1750 | - — H(Recoil Mag. on)} 9206896
- - - - H (High density) 1834379I 6410368 | - - - H(High density) 5828864
- I 1500 |-
1500 I —— allD 1447585 Il —— allD 4910049
-g | - — D (Recoil Mag. on)1037918I -2 [ - = D (Recoil Mag. on) 4910049
%1250 I - D (High density) 113779/ %1250 L - D (High density) 44454
» | %
o =)
.§1000 B -.§1000
5 750 | 5 750 |
500 } 500 B
250 } 250 B
,,_ . P2 e R R T
05w s e s e sz "0 2 w0 @ e 0 120 ia0 e e
Day of Data Taking 0007/03/24 00.48 Day of Data Taking 2007/07/17 13.22
« e-beam 2006 (with SFT only) * e+ beam 2006/2007 (full RD)
~ H: 13k DVCS candidates / 7,4M DIS - H: 60k DVCS candidates / 40M DIS
- D: 2k DVCS candidates / 1,5M DIS - D: 15k DVCS candidates / 10M DIS

2007/10/13 Tibor Keri; JLUG @ Hadron2007 in Frascat 36



Summary and Outlook
*HERMES successful pathfinder work ’A 4

* measuring Beam Charge/Spin Asymmetries
 measuring L/T-Target Spin Asymmetry
« first time p° , p°_ cross section separation

 model dependent constraints on Ju, Jd

 on interpretation of GPDs %

-l

ermes

«2007/06/30 23:29:59 End of HERA ; yog)
 successful data taking with Recoil Detector g T./
e a lot more HERMES data available N |

2007/10/13

*soon new results with Recolil Detector (RD)
ere-analyzing previous data with RD informations
simproving understanding of GPDs
simproving constraints of nucleon spin budget
ecollaboration meeting next week; releases in pipeline

swatch out the next weeks for new results
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