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) Origin of nucleon spin
e longitudinal spin/momentum structure
) transverse spin/momentum structure
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) Origin of nucleon spin
e longitudinal spin/momentum structure
) transverse spin/momentum structure

¢~ hadronization/fragmentation

spin-1/2 particles (quarks, leptons, proton, neutron...)
e~ arc the fundamental constituents of matter
e~ are responsible for stability of matter (Pauli-principle)
e 1O two spin-1/2 particles can occupy a state with
identical quantum numbers
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Spin and
hadronization HERMES main research topics:

) Origin of nucleon spin
e longitudinal spin/momentum structure

) transverse spin/momentum structure

¢~ hadronization/fragmentation

spin-1/2 particles (quarks, leptons, proton, neutron...)
e~ arc the fundamental constituents of matter
e~ are responsible for stability of matter (Pauli-principle)
e 1O two spin-1/2 particles can occupy a state with
identical quantum numbers

nucleon properties (charge, momentum, magnetic moment, spin...) should be
explained by its constituents

e~ momentum: quarks carry ~ 50 % of the proton momentum

e~ spin: total quark spin contribution only ~30%
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NEW PREDICTIONS (10 vyears)

1. QCD tests & applications will greatly improve, incorporating

ucture

, e ture
NLO, NNLO....and a theory of fragmentation and hadronization.

2. Atlas and CMS will discover a candidate Higgs parficle.
3. There will be convincing evidence for Susy particles.

4. Plans will be underway to build a LC (at Cern) to explore
the superworld and the US will join CERN.

5. There will be direct detection of the Dark Matter wind.
6. Alice will see a crossover fo the perturbative quark-gluon plasma.
7. Some new Z mesons will be discovered.

8. Gravitational waves and B modes will be observed.

9. String theory will start to be a theory with predictions.

10. We will have a plausible explanation of why A is so small.
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guantum phase-space “‘tomography” of the nucleon

Wigner functionS°

probability to find a quark in a nucleon with a certaln polarlzatlon in a position b and momentum k
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guantum phase-space “tomography” of the nucleon
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Transverse Momentum Dependent 1 it
(TMDs) distribution functions 'Iﬁl“ﬂi i

Ami Rostomyan for HERMES PRC 72, Hamburg, 2011



guantum phase-space “tomography” of the nucleon

A&
center of momentum

R, = anli
Q(ajabT)

space dependent
distribution functions

Transverse Momentum Dependent
(TMDs) distribution functions
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guantum phase-space “tomography” of the nucleon

N2
center of momentum

A R, = Z TiT .
q(x, bT)

“"space dependent
distribution functions

Transverse Momentum Dependent
(TMDs) distribution functions

H(x, & 1)

Generalized Parton Distributions
(GPDs)
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guantum phase-space “tomography” of the nucleon

Z

center of momentum

AV R, = Z TiT .
q(w, bT)

“"space dependent
distribution functions

G

Generalized Parton Distributions
(GPDs)

- Parton Distribution Functions (PDFs)
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guantum phase-space “tomography” of the nucleon

N2
center of momentum

- RJ_ — Zﬂ?i’lj_i
Q(CE, bT)

>/ 'space dependent
distribution functions

(GPDs)
N L @ exclusive measurements

- Parton Distribution Functions (PDFs)
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advantages of the experiment

The HERMES experiment, located at HERA, with its pure gas targets and advanced
particle identification (7, K, p) is well suited for TMD and GPD measurements.
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self-polarized e*/e- beam
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advantages of the experiment

The HERMES experiment, located at HERA, with its pure gas targets and advanced
particle identification (7, K, p) is well suited for TMD and GPD measurements.

self-polarized et/e- beam

% Transverse Polarimeter

- 4 Longitudinal Polarimeter

Polarization [ % |

Time [hours]

longitudinal target polarization (H, D, SHe)
transverse target polarization (H)

unpolarized targets: H, D, 4He, 14N, 20Ne, 84Kr, 131Xe
unpolarized H, D targets with recoil detector
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advantages of the experiment

The HERMES experiment, located at HERA, with its pure gas targets and advanced
particle identification (7, K, p) is well suited for TMD and GPD measurements.

self-polarized e*/e- beam hadron identification with RICH detector
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unpolarized targets: H, D, 4He, 14N, 20Ne, 84Kr, 131Xe
unpolarized H, D targets with recoil detector
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inc[usive measuzements




mmclusive DIS cross section and structure function Ez
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inclusive DIS cross section and structure function Fz

- HERMES collaboration - JHEP 05 (2011) 126
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inclusive DIS cross section and structure function Fz

- HERMES collaboration - JHEP 05 (2011) 126

HERMES data

’me- cover the transition
region between the
perturbative and non-
perturbative regimes of ™’

QCD
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inclusive DIS cross section and structure function Fz

- HERMES collaboration - JHEP 05 (2011) 126

HERMES data

’me- cover the transition
region between the
perturbative and non-
perturbative regimes of ™’

QCD

e 1n good agreement
with existing data
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inclusive DIS cross section and structure function Fz

- HERMES collaboration - JHEP 05 (2011) 126

F> deuteron

HERMES data F> proton
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previously uncovered
kinematic region
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inclusive DIS cross section and structure function Fz

- HERMES collaboration - JHEP 05 (2011) 126

HERMES data
s~ cover the transition

F> proton

[ 7.6% scale uncertainty

F> deuteron
x) ¢

0.008 1.6°| [/.5% scale uncertainty

region between the
perturbative and non-

perturbative regimes of ™

QCD

e~ 1N good agreement
with existing data

e~ provides data in
previously uncovered
kinematic region

GD11-P: fits to world data
me HERMES relative

normalization 1.5% (p) and™ ¢

2.2 % (d)

Ami Rostomyan for HERMES

» HERA
-« JLAB
- ¢ BCDMS
O E665
|« NMC
A SLAC
[ o HERMES

0.011 1.6*°
0.015 1.6%
0.019 1.6%
0.025 1.6%

0.033 1.6%°

0.040 1.6*
0.049 1.6
0.060 1.6%2

0.073 1.6%'| }

0.089 1.6%°
0.108 1.6%°
0.134 1.6%

0.166 1.6%| ;

0.211 1.6%
0.273 1.6%®

0.366 1.6%

0.509 1.6%

0.679 1.6%

-« JLAB
- = BCDMS
O E665
|« NMC
- 2 SLAC

[ o HERMES

(o
|m;|‘oil'bji;gc‘l %‘\;
.019 -37

0.025 1.6%
0.033 1.6%
0.040 1.6%
0.049 1.6%
0.060 1.6*
0.073 1.6
0.089 1.6*°
0.108 1.6%°
0.134 1.6%

0.166 1.6%
0.211 1.6

0.273 1.6%®

0.366 1.6%

0.509 1.6%

0.679 1.6%

-1
10

.
10
Q’[ GeV? ]

A
10

1

.
10
Q[ GeV? ]

PRC 72, Hamburg, 2011



semi—inc[usive measuements




semi-inclusive DIS cross section and TMDs

d60' eadin COS
=F g{FUU—I— FUU2¢COSQ¢}—I—S|| {\/1—6 FLL}‘I—SJ_{ }

dz dy dz dP?, dp do, s
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semi-inclusive DIS cross section and TMDs

d60' eadin COS
=2 g{FUU—|— FUU2¢COSQ¢}—|-S|| {\/1—6 FLL}—I—SL{ }

dz dy dz dP?, dp do, s
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semi-inclusive DIS cross section and TMDs

d60' eadin COS
=2 g{FUU—|— FUU2¢COSQ¢}—|-S|| {\/1—6 FLL}—I—SL{ }

dz dy dz dP?, dp do, s

leading twist TMD DF:
parameterize the quark-flavor
structure of the nucleon

D) P Y

B (xK;)

_ _
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2.
: fud L7
w
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d6 0} leadin

dz dy dz dP?, dp do, s

semi-inclusive DIS cross section and TMDs

g{FUU‘|‘ F((}C52¢COSQ¢}—|-S|| {\/1—6 FLL}—FSL{ }

leading twist TMD DF:
parameterize the quark-flavor

leading twist TMD FF:
number densities for the

structure of the nucleon conversion of a quark of a

certain type to a specific
hadron

Chky)

i (ek;)

PN
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D

o
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semi-inclusive DIS cross section and TMDs

do leading 26

Fuu + e Fgp* cos20 b+ S V1= eFrp+50{.. b+

dx dy dz dP2, dé do, twm{ vu € Fyy T cos 29+ 3) ClLLyt oL
leading twist TMD DF: leading twist TMD FF:
parameterize the quark-flavor number densities for the
structure of the nucleon conversion of a quark of a

JHEP 05 (2011) 126 certain type to a specific
PRL 94 (2005) 012002 PRL 94 (2005) 012002 hadron

PLB 693 (2010) 11 PRL 103 (2009) 152002

65—
S _PRD 75 (2007) 012007

(k)

hiy (k) D)3

h'(xk

S i
PLB 562 (2003) 182 s’

PRL 84 (2000) 4047

HERMES: access to all TMDs thanks to the polarized beam and target
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semi-inclusive DIS cross section and TMDs

gir, ® D

d60' leading
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leading twist TMD DF: leading twist TMD FF:
parameterize the quark-flavor number densities for the
structure of the nucleon conversion of a quark of a
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HERMES: access to all TMDs thanks to the polarized beam and target
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fragmentation in vacuum
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fragmentation in vacuum

LO interpretation of multiplicity results (integrated over Pp.):
> €q J dx fig(z, Q%) Dy (2,Q%)
Zq 6?1 f dx f1Q(x7 Q2)

M"™ x

v charge-separated multiplicities of
pions and kaons sensitive to the
individual quark and antiquark
flavors 1n the fragmentation process
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fragmentation in vacuum oy < f1 ® Dy

LO interpretation of multiplicity results (integrated over Ph.): f | = ‘ .
> eo [ dx fig(x, Q%) DY, (2, Q%)

h
e Zq eﬁfda?flq(fE»QQ)

N T " T T T T T T I ]
‘HERMES PRELIMINARY TU -

v charge-separated multiplicities of
pions and kaons sensitive to the
individual quark and antiquark
flavors 1n the fragmentation process

Multiplicity

: T e proton
: - : I — CTEQ6L+DSS
me~ calculations using DSS and Kretzer _ 1 -~ CTEQ6L+Kretzer

FF fits together with CTEQ6L PDFs - - HERMES LundMC
we- fair agreement for positive N N
hadrons
e~ disagreement for negative
hadrons

1 : 1 | 1 1 1 | 1 1 1 1 1 1
0.2 0.4 0.6
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fragmentation in vacuum ovu X f1 ® Dy

LO interpretation of multiplicity results (integrated over Ph.): f | = ‘ .
> eo [ dx fig(x, Q%) DY, (2, Q%)
Zq 63 f dx flq(xa QQ)

MM x

v charge-separated multiplicities of
pions and kaons sensitive to the
individual quark and antiquark
flavors 1n the fragmentation process

N T " T T T T T T I ]
‘HERMES PRELIMINARY TU -

Multiplicity

: T e proton
. . : I — CTEQ6L+DSS
me~ calculations using DSS and Kretzer _ 1 -~ CTEQ6L+Kretzer

FF fits together with CTEQG6L PDFs | - HERMES LundMC
me- fair agreement for positive

hadrons
e~ disagreement for negative

hadrons

Vv’ inclusion of the data in the future
global analyses can give an improved I
knowledge on FF . . . . 0.2 0.4 0.6
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s typical hadronization length o (1 — 2)v

1s of the order of nucleus size (1-10 fm)

me the time development of the hadronization
can be studied using nuclei of increasing size

me the struck quark or the g pair propagate
through a “cold” nuclear medium
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s typical hadronization length o (1 — 2)v

1s of the order of nucleus size (1-10 fm)

me the time development of the hadronization
can be studied using nuclei of increasing size

me the struck quark or the g pair propagate
through a “cold” nuclear medium

e~ Interaction signature: reduction of the
number of hadrons per DIS event and per

nucleon
(Nh<u,Q2,z,p%>>
Ne(v, Q?)
Rh v, 2’ , 2 _ A
Mm@ s N"(v,Q?, z,p?
New Q?) ),
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v’ leptonic probes: well determined
energy and momentum transferred to the
quark

v’ useful for understanding the
fundamental aspects of hadronization

v’ input for calculation of nuclear parton
distributions

Ami Rostomyan for HERMES

s typical hadronization length o (1 — 2)v

1s of the order of nucleus size (1-10 fm)

me the time development of the hadronization
can be studied using nuclei of increasing size

me the struck quark or the g pair propagate
through a “cold” nuclear medium

e~ Interaction signature: reduction of the
number of hadrons per DIS event and per

nucleon
N"(v,Q?, 2, p?)
Nw Q) ),

RZ(”? Q27 Z7pl%) N
(Nh(v, Cﬂmﬁ)
D

Ne(v, Q?)
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[ragmentation in nuclear medium
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[ragmentation i nuclear medium - Eur. Phys. J. A 47 (2011) 113
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[ragmentation in nuclear medium
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e~ Ne data show less pronounced trends compared to Kr and Xe

= tr, w, K™ increase of Ra with virtual photon energy v

me- K+ : clear increase of Ra with v for the lowest z-slice and flatter behavior for higher z
me D: weak v-dependence

m~ p: Ra exceeding unity at higher values of v and low z (apart from hadronization,
different production mechanisms contribute)
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hadron-charge dilference asymmetry Aj
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hadron-charge difference asymmetry Aj orL X gir @ Dy

gir Z-e#

)~ assumption: charge conjugation symmetry in
fragmentation: DZ (2) = Dg (2)

me~ cancellation of fragmentation functions in
the charge difference asymmetry
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hadron-charge difference asymmetry Aj orr X gir, ® Dy

_ Auy(z) + Ad, 91L o

ht—h~
Ald

L Ah+—h—
g “1d HERMES PRELIMINARY

Ami Rostomyan for HERMES

Uy () + dy ()

)~ assumption: charge conjugation symmetry in
fragmentation: DZ (2) = Dg (2)

me~ cancellation of fragmentation functions in
the charge difference asymmetry
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hadron-charge difference asymmetry Aj o X gir, ® Dy

ht—h— A’U/U(ZC) -+ Adv glL e

= Uy () + dy(x)

)= assumption: charge conjugation symmetry in
fragmentation: DZ (2) = Dg (2)

me~ cancellation of fragmentation functions in
the charge difference asymmetry

m these equations can be solved for the flavor
separated polarized valence quark densities

AU, rAd,

HERMES PRELIMINARY 0-8_ HERMES PRELIMINARY:
W fromx and K charge difference asymrthetries L V. M fromm and K chargs

@® from purity method 6 @® from purity method
xAu, DNS LO, <Q3=2.5GeV? 0.6 —— xAd, DNS LO, <Q*>+L.

0.4f

0.2f

of

-o.zi + +

002 003 01 02 0304 , 002 0.03 01 02 0304
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hadron-charge difference asymmetry Aj o X gir, ® Dy

_ Auy(z) + Ad, giL S

Uy () + dy(x)

ht—h~
Ald

)= assumption: charge conjugation symmetry in
fragmentation: DZ (2) = Dg (2)

me~ cancellation of fragmentation functions in
the charge difference asymmetry

m these equations can be solved for the flavor
separated polarized valence quark densities

AU, rAd,

HERMES PRELIMINARY 0-8_ HERMES PRELIMINARY
W fromx and K charge difference asymrthetries L V. M fromm and K chargs

o 0.2 C L R B @® from purity method 6_ @® from purity method
0203 x 001 002 01 02 03 6 xAu, DNS LO, <Q=2.5GeV? 0.6 — XAd, DNS LO, <Q*>4L.

0.4f

v good agreement between results
from current analysis and purity
method ( - HERMES collaboration - Phys. N . ;
Rev. D 71 (2005) 012003) involving ! : +

-0.41

0.2f

of

different assumptions 002005 o1 02 0304 , 002008 01 02 0304
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fragmentation involving quark’s transverse degrees of ireedom
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fragmentation myvolving quark’s transverse degrees ot freedom

t HERMES preliminary

i

!l
fy

I HERMES preliminary ]

g bt

$H

N P AR BT IR IR |
0.2 04 06 08 1
P, [GeV]
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fragmentation involving quark’s transvernse degrees of {reedom

t HERMES preliminary

e b i ] T o { HERMES preliminary |

R | XK

NI

'_ep%euhx A P B B B A AP BT BT R B |
10" 0.4 0.6 0.8 . . 0.2 04 06 08 1
X y z P, [GeV]

v negative asymmetry for st+ and positive for 7t
me~ from previous publications ( PRL 94 (2005) 012002, PLB 693 (2010) 11-16 ):

1 —

HJ_,u—>7r+ HlJ_,u—HT_
me~ data support Boer-Mulders DF hlL of same sign for u and d

VY K™ and K+: striking differences w.r.t. pions

me role of the sea in DF and FF
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fragmentation involving quark’s transvernse degrees of {reedom

t HERMES preliminary

e b i ] T o { HERMES preliminary |

R | XK

NI

'_ep%euhx A P B B B A AP BT BT R B |
10" 0.4 0.6 0.8 . . 0.2 04 06 08 1
X y z P, [GeV]

v negative asymmetry for st+ and positive for 7t
me~ from previous publications ( PRL 94 (2005) 012002, PLB 693 (2010) 11-16 ):

1 —

HJ_,u—>7r+ HlJ_,u—HT_
me~ data support Boer-Mulders DF hlL of same sign for u and d

VY K™ and K+: striking differences w.r.t. pions

s role of the sea in DF and FF

close to
submission
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exc[usive measuzements




e~ theoretically the cleanest probe of GPDs
~*N —~N:H,E,H,E
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e~ theoretically the cleanest probe of GPDs
~*N —~N:H E,H,E

eg)\gSJ_dO'iT
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me~ theoretically the cleanest probe of GPDs
~*N —~N:H E,H,E

N

! ! v ' HERMES measured complete set
& beam: wmrgee of beam helicity, beam charge and

Q A 51,8 target polarization asymmetries
dO_DVCS

)\ng_DVC'S
S| | dO_DVC'S

SJ_dO'DVCS
)\KS| | dO.DVCS

eeNeS L dot - A\eS| doPY 5
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me~ theoretically the cleanest probe of GPDs
~*N —~N:H E,H,E

r\ v ' HERMES measured complete set
& beam: wmrgee of beam helicity, beam charge and

Q A 51,8 target polarization asymmetries

DV(CS
dogrg

)\ng'DVCS

S||dO'DVCS
SJ_dUDVCS FiH+ (F1 + FQ)H _

2 — B
DvVCS
1 AeS)dopy Lo e~ longitudinally polarized target
egApS 1 Ao AeSLdop > xf; (F1 + F2) (M + :E—Bg)
— 4B

- unpolarized target

t

S >y

~ B rB ~
HFH - F F> | €
R 2—x3<2 1JF4M2 2)
e~ transversely polarized target

t
4M?

1 —
[(2—373)F15—42 B

i
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lﬂ v@

me~ theoretically the cleanest probe of GPDs
~*N —~N:H E,H,E

r\ v ' HERMES measured complete set
& beam: wmrgee of beam helicity, beam charge and

Q A 51,8 target polarization asymmetries

DV(CS
dogrg

)\ng'DVCS

U - unpolarized target
S|doyr,

t

VRS

2—£CB

AeS|dopy ©° S .
e~ longitudinally polarized target
>\£ S_L dO_DVCS TR

2—:133

4
4
4
4 SJ_dODVCS FiH+ (F1 + FQ)H _
4
+

I
eeAeS 1 Aoy (Fy+ Fy)(H + ‘E_Bg)

LB

— Tp
| | -+FTH-—2__xB<:2-F1+ZMWQPE)5
Vv need information about GPDs E and H .
e~ transversely polarized target

1 1 ! l—xp
Jq—§ %g% _1dxa:[Hq(x,§,t)-I-Eq(ﬂi‘afat)] Ve (Z_xB)Flg_42_xB

i
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® Hydrogen

HERM ES DVCS A Deuterium

O  Hydrogen Preliminary
cos(0¢) l
Ac &

cos ¢
AC

cos(2¢)
AC

.  ReH

Asin 0

Im H

LU,DVCS

sin(2¢)
ALU,I

sin(¢- ¢,)
AUT,I

sin(¢- ¢,)

UT,DVCS
sin(¢- ¢ ) cos ¢
UT,l
cos(¢- ¢)sin ¢
UT,l

cos(¢- ¢.)
LT,
cos(¢- ¢,)
LT,BH+DVCS
sin(¢- ¢ )sin¢
LT,
cos(¢- ¢ .)cos ¢

A

LT,
sin¢
AUL

sin(20)
Ay

cos(0¢)
ALL

cos ¢

A= | ——— Re H

-0.3 -0.2 -0.1 0 0.1 0.2 03
Amplitude Value
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unique and complete set
off DV.CS asymmetries

v*N — yN : F(H,E,H,F)
1

Fle = [ doCyeo) Fila.t)
q —1
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HERMES DVCS & hureer unique and complete set

A Deuterium
O  Hydrogen Preliminary

A0 T of DV.CS asymmetries
pcost@) H%:MH - JHEP 11 (2009) 083 - (pre-recoil publications)
cos(3) ) Re H - Nucl. Phys. B 829 (2010) 1-27 -

AC
ALY i - JHEP 11 (2009) 083 -
AT Im H - Nucl. Phys. B 829 (2010) 1-27-

LU_,DVCS ‘ ys. ~ o~
L | v*N —-~N : F(H,E,H,E)

sino- ¢,)
AUT,I

: 1
a2 F(&,t) = Z/ dx Cy(§, z) F(x,&,1)
: q —!

UT,DVCS
sin(¢- ¢ ) cos ¢
UT,l

pE0Sl0- 6)sins f - JHEP 06 (2008) 066 -

uT,l

cos(¢- ¢,)
A s H H
it~ o) sim o - Phys. Lett. B 704 (2011) 15-23 -

LT,
cos(¢- ¢ .)cos ¢
LT,
sin¢
AUL
sin(2¢)

Ayl 5 -JHEP 06 (2010) 019 -
A | - Nucl. Phys. B 842 (2011) 265-298 -

cos ¢ — Ly
ALL 1 ~

A | O | |R‘e 7—[ -JHEP 06 (2010) 019 -

03 02 01 0 04 02 o3 -NuclPhys. B842(201I)265-298 -

Amplitude Value
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o double -spin asymmetries

ep — €'y X o(p, psse0,S1,\) = UUU(¢){1 +eeAc(9) + NALG % (8) + eehi ALy (9)
(pre-recoil data) +S¢ ©3 (¢, 935) + e0S1 Al (¢, ¢s)

lSquIfJFDVCS(?b, bs) + eeNS1L AL (9, ds

= 7“\'_‘\77 -~
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9 double -spin asymmetries

ep — €'y X o(p,ds, 0,81, M) = Uuu(Cb){l +erAc(¢) + MALY ©5(9) + ee ALy ()

Y ABH+D‘”CS(¢ bs) + eeAzSLALTw és

. - HERMES Collaboratlon- Phys Lett. B 704 (2011) 15-23
V' extracted for the first time

cos(p—aos) cos ¢
X ALT,I

X RG(FQI‘NI — (Fl -+ FQS)E)

cos(¢-<|>s)cos¢

sin(¢-<|>s)sin¢

overall
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0 double -spin asymmetries

ep — €'y X o(p,ds, 0,81, M) = Uuu(Cb){l +ecdo(d) + >\z«4D 795 () + ee ALy (9)
DVCS(qs 65) + @f_,;#m(as‘asg |

\ ¢¢+66A15¢ALT@

(pre-recoil data)

publushed

- HERMES Collaboration- : JHEP 06 (2008) 066, 24
—y

1 oT

. T EH - e

| v A%Ir}(qf ¢s) 08¢ found much

] more sensitive to GPD E than others,
-7 and thus to Ju

sin(¢-¢ S)cosq)
=
()

AUT
=

S
[\®]

S
=
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0 double -spin asymmetries

ep — €'y X o(p,ds, 0,81, M) = Uuu(cb){l +erAc(¢) + MALY ©5(9) + ee ALy ()
(pre-recoil data) +S AGy (0. 05) + eeS1 Apg(, 6s) -
‘/ ABH+DVCS(QZ5, CbS) + eg)\lSJ_AiT@

- HERMES C ollaboration- Phys. Lett. B 704 (2011) 15-23

V' extracted for the first time

cos(p—aos) cos ¢
X ALT,I

X RG(FQI‘NI — (Fl -+ FQ«S)E)

cos(¢-<|>s)cos¢

sin(¢-¢s)sin¢

overall -t [GeV?]

2 ASLi;(?_%) ¢ could provide a similar constraint to the real part of Re &

m due to different kinematic pre-factors, this amplitude 1s suppressed
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0 double -spin asymmetries

ep — e'v X o (o, ¢s,e0,51,\) = UUU(Cb){l + epAc (@) + NAPY 3 (@) + eo N AL ()
(pre-recoil data) +S1LABYCS (¢, ¢g) + €081 AL (9, b5)

-

/ (@, ds) + €e)\lSLAf;T@

- HERMES Collaboration- Phys. Lett. B 704 (2011) 15-23

V' extracted for the first time

cos(p—aos) cos ¢
X ALT,I

X RG(FQI‘NI — (Fl -+ FQ«S)E)

cos(¢-<|>s)cos¢

sin(¢-¢s)sin¢

overall -t [GeV?] Xp

2 ASLi;(?_qﬁS) ¢ could provide a similar constraint to the real part of Re &

m due to different kinematic pre-factors, this amplitude 1s suppressed
v’ nevertheless, may serve as additional constraints in global fits
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inclusive DIS

integrated DFs

1D

2AISN|2UI-1W3S

W
Y ¢
- Q
V) =
= =
—U
§<’U
o &

TMDs

Neor )/1
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publications in 2011
before PRC 71

- Nucl. Phys. B842 (2011) 265-298
- Eur. Phys. J. C 71 (2011) 1609

after PRC 71

- JHEP 05 (2011) 126

- Phys. Lett. B 704 (2011) 15-23
- Eur. Phys. J.A 47 (2011) 113

Ami Rostomyan for HERMES PRC 72, Hamburg, 2011



publications in 2011

before PRC 71

- Nucl. Phys. B842 (2011) 265-298 . o .
- Eur. Phys. J. C 71 (2011) 1609 ’ in total 5 publications so far in 2011

after PRC 71 = 3 more publications are expected

- JHEP 05 (2011) 126 m 8 more in circulation within collaboration
- Phys. Lett. B 704 (2011) 15-23

- Eur. Phys. J.A 47 (2011) 113
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publications in 2011

before PRC 71

- Nucl. Phys. B842 (2011) 265-298 . o .
- Eur. Phys. J. C 71 (2011) 1609 ’ in total 5 publications so far in 2011

after PRC 71 = 3 more publications are expected

- JHEP 05 (2011) 126 m 8 more in circulation within collaboration
- Phys. Lett. B 704 (2011) 15-23

- Eur. Phys. J.A 47 (2011) 113

-llll-lll-llllﬂ

1997 1999 2001 2003 2005 2007 2009 2011 2013+
B Published | Submitted (est.)

average citations per paper: 69

HERMES clearly in publication phase

me~ major conferences (PANIC, HEP, EINN’11 etc.): 17
me~ major workshops (DIS, EDS-Blois, etc.): 30+
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c{ata presewation




status of data preservation

v HERMES participates in DPHEP initiative

v digital documentation

v long term storage space ,e~ all internal notes and
requirements additional information moved to

) slow access ~150 TB (raw data) inSpire into a password
me fast access ~50 TB (uDST, MC) protected area

/ hard v software v non-digital documentation
ardawarc e final migration to SLD5 e some shelves already filled in
m planned to run the current batch at the end of the year

nodes as long as possible

e sclected the DESY batch v software validation
(BIRD) as an alternative for future v participating in IT- v web pages

HERMES analysis (migration and developed SP-system }s analysis pages migrated to
testing underway) ’e validation tests under wiki

the library, digitizing under
consideration

development ) static web-pages served
locally, evaluating the ZMS-
based IT web-service
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e~ HERMES has been the pioneering collaboration in TMD and GPD fields

me still very important player in the field of nucleon (spin) structure

me~ polarized e*- beams ,me~ good particle identification

) pure gas target ) recoil detector
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Aackup slides




0 GPD H: unpolarized hydrogen target

A 0(¢, Pryer) = ouu (@) x [14 PeALy 5 (6) + 66P€A£U(¢) + e Ac(9)]

Aru (¢ Z ASln(n¢> sin(no)

m cxtraction of single-charge beam-helicity asymmetry amplitudes for elastic data sample
(background < 0.1%)

(recoil data)

L HERMES 3.4% scale uncertainty | ® without Recoil Det.
PRELIMINARY} | @ with Recoil Det.
1 2006/07 data A in Recoil Det. accept.

m indication for slightly
larger magnitude of the
leading amplitude for
elastic process compared
the one in the recoil
detector acceptance

..... ¢ #i‘H @ +++

10"
Overall -t [GeV?] Q% [GeV?
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