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data taking 2006

DIS 2006 {vs. day)
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data taking 2006
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status of detectors

- spectrometer in excellent shape
- target cell + recoil silicon: all problems fixed !

—> improved cooling

e silicon detector:
- modules repaired
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status of detectors

- spectrometer in excellent shape
- target cell + recoil silicon: all problems fixed !
- since July taking data with all recoil components:

0,4 - 05 From the Elastic Scattering Events

silicon ADC spectra before repajy
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HERMES @SPIN40%

S = % E(Au +Ad, +Aq)+AG+AL‘1+ALg

Vv

= o final results on g, for the proton and deuteron
o flavour decomposition of Ag Stalks by L.DeNardo, H.Jackson

— e new result on AG >talk by P. Liebing
= ¢ NeWs 0N transversiw & friends —>talks by M.Diefenthaler, M.Contalbrigo
e hunting AL: DVCS, excl. pO >talks by W.D.Nowak, H.Guler, E. Kinney
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final HERMES result on g,

o [hep-ex/0609039] world data
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the integral of g,

[Q%?>1 GeV? data only]
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news on AG
97 (x,Q) = 97 +-(e*) ., €2 [Aq(x.Q") ©C, +BERAI S C,
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direct measurement of AG

e golden channel: charm production

q
e @HERMES: hadron production at high P
g A eN = hX (e’ notin acceptance)
<03 _ H ,MESt_Drellmlnaryp —~hX
0.2 | ! ’
01 F -
PythiaM (= 0 P GG T i ’|+ ofe
vheaMC: o1 v 3853.%1. < HemesDain @' hotingoe)
Ag/g = -1 ~"----—-__ Qe,_— ed—h*X - ed—h'X )
Ag/g = +
Ag/g f— _|_1— ....... 2
SR 2 0 1 2
Prbeam)(G€V)
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direct measurement of AG

2 g e golden channel: charm production
y* ) e @HERMES: hadron production at high P;
y g ed— h"X :direct, resolved, soft processes
g 1 O QCDC A ela./diff. VMD
o ¢ low p;
signal processes: S
LL 0.6 No - ‘\@‘
POF — 2 ° |
O N
QCD 292(9) ............... g_"'f}'.?'l_'
0 i
bg A bg SIg A Sig g:j 0 RRRNRARENRRRRY RRRRNRRRRNRRRRE
A|| - T A|| T T AII 0 0.250.50.75 1 1.251.51.75 2 2.25

Prpeam) (GEV)
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direct measurement of AG

2 g e golden channel: charm production

e @HERMES: hadron production at high Py

g ed—o>hX

. o e Ag )

9 q2F  HERMES pratamGthod| I: AHQ(DT) —Ag, (Pr);  —7
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direct measurement of AG

<p2>=1.35 GeV?

<Xg>= 0.22
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£\ quark structure of the nucleon

. ! +
D12 (x) = 5{f1<x> +8,9,(X)y5 +h (X)y57'S, fn
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£\ quark structure of the nucleon

. 1 +
O (x) = 5{f1<x> +S,0,()75 +h ()7,y'S; |n
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h(x): helicity fljp

chiral-odd - needs a
chiral odd partner:

SIDIS: COLLINS-FF->
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s  Delia Hasch
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. Collins and Sivers moments

I N (d,¢)- Nﬁ<¢ ¢
A@W’@ Sy | NI (4, 6)+ Ny (4, ¢5)

~ 2(sin(g+ i)y, sin@+ ) +2{sin(@— ), sin(g— )+

T

distinctive signature
enaive T-odd DF

Collins moment Sivers moment equire
1 1 e requilres
oc hy (X)H " (2) < fi77(x)D;'(2) orbital angular
momentum

Collins and Sivers mdments extracted by fitting the asymmetry with:

AT (o,65) jsin(¢— g, )+
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h
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Collins moments T+~ a K -
Acou(¢+¢s) oC hlq(X)H1Lq(Z)

- m K* "HERMES PRELIMINARY 2002-2004
L o [ virtual photon asymmetry amplitudes
:—D T :—6.6% scale uncertainty l
: * = ‘
B pop i hesg b
| ] +: + i +
A — —
FL K r L

AT

i + i 4
L A A L ﬁ A A A A
L A L
. ,—t —
oo T v v v Py v Ty ' I BRI BRI SR A I Toon P Py v Pona Ty
0.1 0.2 0302 03 04 05 06 02 04 06 08 1
X z P, [GeV]

e significantly positive " and

negative T asymmetries

o unexpected large T

—>role of unfavoured
fragmentation function?

H 1L (Z)unfav@H 1l (Z) fav.

K+~ amplitudes consistent

| to -

e u-quark dominance:

CollinsFF similar for pions
and kaons ?

L‘g&fg Delia Hasch
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2 (sin(0-0)))r

2 (sin(0-09)))r

tgg Delia Hasch
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Sivers moments - & K-
Asiv(¢_¢s) oC f1¥(X)D1 (2)

or

" HERMES PRELIMINARY 2002-2004

[ 6.6% scale uncertainty -

e significantly positive t*

and K* moments

K+ > 1t* in some bins

- sea quark contribution

to Sivers moment
? important ?

: | L l |
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Desy-Zeuthen Oct 23/24 2006 PRC62

Status report of Hermes



Sivers moments K-

- pion data fitted - kaon asymmetries predicted
[Anselmino et al. PRD72(2005)]

= . . .k
%2 L - HERMES PRELIMINARY 2002-2004 |= s K "HERMES PRELIMINARY 2002-2004
w 012 - 6.6% scale uncertainty “w 0.2 | 6.6% scale uncertainty
g . [ comparison with model in PRD72, 094007 (2005) T:.‘; comparison with model in PRD72, 094007 (2005)
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w | h L
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hunting for L,

- hard exclusive processes: <

Generalised Parton Distributions

Q2>>, t<

— Quantum number of final state selects different GPDs:
Vector mesons (p, ®, ¢): H E

Y. 0 5 T Pseudoscalar mesons (1, ): H E

~

DVCS (y) depends on H, E,H, E &

J(H+E)xdx:Jq

10-30%(DIS) @
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Deeply Virtual Compton Scattering

2 2 i
do of| Ty [+ Tpyes | "'-s + TpyesTan)

DVCS-BH interference leads to
non-zero azimuthal asymmetry

I~Ac

@HERMES:
> different charges: e* e~ (only @HERA!): AGC

@nuclear

- polarisation observables: Ac UL | AGUT, targets
PR

beam target
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DVCS A, on nuclear targets

GPDs modification in nuclear matter: spatial distribution of
energy, angular momentum and shear forces inside the nuclei

ALU(Neon)f ‘A _(p
[8]
i

M)
H

%]

1.8

1.6

1.4

1.2

1

0.8 L1

1

= [Guzey, Strikmann Phys.Rev.C68(2003)]

x=0.1, Q=1.58 GeV

Ne coh
L}
e _“.}!t:‘.‘.__.
“"l" k"
Kr coh
L Kr Ne total
| Krtotal

L1

Q.02 0.04 0.00 008

0.1

-t, GeV

Asin(p
LU, nucleus —0.03

A SINQ
LU’W [Guzey,Siddikov,].Phys.G32(2006)]

> (1.85...1.95) for A=12...90
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DVCS on nuclear targets

GPDs modification in nuclear matter: spatial distribution of
energy, angular momentum and shear forces inside the nuclei

.51017_
o | In the HERMES Acceptance
> A 12
10 K Xenon( 10 )
g t4*¢‘4+‘4“‘§4‘444+¢+$++
?Dnuuuuununugyﬁtgnu(u 1:;0:0)
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""n,,,”,NYitrogen( 10°)

YYYYY YYTY v

"'y
1039-000000000000004(!.!9( 10420
Q

i

— 00000 o Qo0

L _ ?

BRERLLET LI T I_:)p_u_tt_arlun_l ( 102)
L[ Hydrogen

* *
**********

111 | I 11 1 | l | I I — I | I | l | I I —
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-t' (GeV?)

A sing

LU, nucl —-0.03
nucleus oc A

A sIng
LU’W [Guzey,Siddikov,].Phys.G32(2006)]

> (1.85...1.95) for A=12...90

e small —t": ‘coherent enriched’
e large —t": ‘incoherent enriched’
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DVCS on nuclear targets

- ‘coherent enriched’ : 2o deviation from unity: 1.58+0.26

(>80% for all A>*He) ...In good agreement with models
4 HERMES PRELIMINARY
- o - Coherent enriched
'a<3 :% AN () fitted from data Fit to a constant : 1.58 * 0.26 ]
- 2 T
o< [ ‘; ...................... t ..... } ......................... { ........

AL
Q
|

<-t'>=0.018 GeV?
= I_ 4
'§<3 [ Incoherent enriched
X e
] '_i { : }
< 9 <'>= 0.2 GeV? |
10 A 10
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exclusive p°® production
v*-p CMS r # 0 @SCHC

p° rest HERMES PRELIMINARY
— ;=0 at SCHC 'Ll
| -=
i —
15 unpolarised and o :
8 polarised Spln DenSiw ::"‘"?‘n ........................................ : ................................................. ggil;';?'li':;lg%dédﬁ{"
Matrix Elements r;“ ,',:" —
<W>=4.8 GeV - .
5 +
-0.3 =0.2 =01 0 0.1 0.2 0.3 0.4 0.5

value of SDME
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— Kuraev et al.
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Kyoto Japan Oct 2-7 06

spin structure

from unpolarised
DIS
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direct measurement of AG

2 g e golden channel: charm production

e @HERMES: hadron production at high Py

g ed— h*™X : direct, resolved, soft processes

sighal processes: PGF, QCD 2->2(qg)
g 1 10 QCDC A ela./diff. VMD E 03-1--- QCDC -~ ela./diff. VMD
o 1% LODIS ¢ low p; 2 - LO DIS — |Dw|5:
S 08 |4 PGF e QCD 2--2(q) © 0.2 |— PGF --- QCD 2—2(q)
g U . QCD 2-2(g) < o1 |7 QCD 2—2(g) :
— ' Lr=V=s . i
L 0.6 % s b 0 P Ol i R L
N K ¢ % 0 samomam L e, J
7)) . 9, (&)
8 0.4 Ay " O -0.1
O 1 ﬁ A N Q. 0.2 _E
E' 2 .ﬂ A "&':6"6:'.‘& -g he \
= 73 _i_,.f-rg g::ﬁ:ﬁ'gfh g8 U -0.3— ed—h*X (" not in acc.)
cn LN L I | | 1 | O‘) T | LI | LI | [ 11

0 0.250.50.75 1 1.251.51.75 2 2.25 é 0 0.25050.75 1 1.251.51.75 2

Pr(peam) (GEV)

Prpeam) (GEV)
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direct measurement of AG

3' d(A)G / dpy [pb/ va]?
Monte Carlo vs Data: IR ;
. i) N —rxm_;
E 1 NS -- 10 ]
0
B 10 = " T, Swpolarized
=10 i
d_-.i 0 10 ! :— Hx\\,‘t‘l\\‘\ .
J:Q 10 & @ Deuteron Data, e f :
_810 Er Ied_:rh+x| 4-_=====:::==:=:=_f
12 F o s |
1 ® LOMC E — ]
D s A, M | - O P T TR TR T N SR SR T T N S SR T
& B O LO MCxk-Factor | m ’ B X e
g 08._ ...DDDDDD :—.. .. |-J|] : ! pr [GeV]
| L
o‘g 0.6 J . 3 "u . K-factors for hard
B [ |
=, 04 "maul '1’ 3 o’ QCD subprocesses
o2y .o T o WE oo L Y] according to B. Jager

0O 05 1 15 2 0 05 1 15 2 et. Al., Eur.Phys. J.
P bsam) (GeV) C44(2005) 533
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direct measurement of AG
Ag/g Systematics

* Uncertainties from each of 3 (4) groups
— MC parameters
— Pol./unpol. PDFs
— Low-p; asymmetry
— (Method 2 only) Fit function choice (1 or 2 params.)

Summed linearly to “Models” uncertainty

— Hopefully this conservative approach would also cover for the
unknown uncertainties due to

« Using a LO approximation
e Using Pythia as a model
 Experimental (stat.+syst.) added in quadrature
— syst. uncertainty from 4% scaling uncertainty 14% on Ag/g
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direct measurement of AG

"? B :
o T B functional forms:
o T A glg()=x(1+p (1-x?) % |
<10.8- % ; « fix Ag/g—x for x—0
Sl RRCCEGERNES
0.6 g [ |« Ag/g—1for x—1
- f (Brodsky et al.)
0.4— ,_f
- * |Ag/g(x)|<1 for all x
'ﬂ.E_—
of = ...difference between
- | . functions is systematic
00 102 10 uncertainty

o[ight shaded area: range of data
edark shaded area: center of gravity for fit
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what can we learn from Collins Ay ?

o Temes AR maazuns] > 1 7O QSM
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Sivers moments -
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exclusive p°® production

if SCHC holds
(VM retains y* helicity):
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1 1,
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