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Main motivation: “spin crisis”
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HERMES most important contributions to nucleon
spin structure

dQuark spin from DIS inclusive AX=0.33 +002,  +0.03

model

dQuark spin from DIS semi-inclusive AX=0.36 + 003, + 0.02

model

(1 Gluon polarization estimation Ag/g=0.05 £ 003, +0.01,,
JFirst measurements of Sivers DF and Collins FF

dDetailed study of GPDs not yet
JA-hyperon polarization fully

JSpin-dependent exclusive vector meson production published



Current analysis. Electroproduction of vector mesons Cepreii M.
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Spin transfer from polarized beam to A 1n DIS
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OLYMPUS. Proton form factor puzzle and TPE

2

Rosenbluth Polarization Fits Bernauer '13
F+i Litt '70 4 Gayou '01 — Fit Rosenbluth
t~/ Bartel '73 i=i Punjabi '05 — Fit all + phen. TPE
i=  Andivahis ‘04 i Jones'06 T
t+  Walker "04 Puckett '10
tai  Christy '04 ‘= Paolone '10
15 e/ Qattan "05 Puckett "12
{ié
- 1
O
=
0.5
0
0 1 2 3 4 5 b6 T

Q* [(Gev/c))

+
ep
+ + B e
ep

=1+ TPE+ ..

(<)}



Scattering Chamber Tineob Elii

Scintillators

|

Drift Chambers

|

12° Telescopes

as conceived

Mgller/Bhabha

3 . Calorimeters
Toroid Coils

2m

<
o

Y

L6 \

MWPC3

SYMB

SiPM &

GEM3 -~

N

MWPC2
GEM2

~ ~\
MWPC1 g
. ~

GEM1—3 ‘
SiPM —> \

PNPI
to de

Targct(‘]{:uhcr
at sn

(0.1¢




- ratio

e~ Je”

1.2

115

1.1 |

LG

0nes -

Statistical uncertainty

A

Olympus projected = Blu de i;, +A) —

Yang phen. —
Guttmann phen, —
Bernauer phen. —
Alarasey

nden (.5

";:;.Em._

as realized

100



Data analysis. Double ratio, control measurement,
large Q- ...

Yields/Lumi
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Laft Arm/Right Arm MWPC-Only, Lepton + WC Proton Passing Cuts
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The progress includes
» the analysis of 80% of the Olympus dataset;
» the achievement of good agreement between the luminosity measurement of
the 12° MWPC and the slow control luminosity:
» a further improvement of the calibration and the description of the TOF and
tracking chambers;
» the achievement of reasonably good agreement for the MC—data comparison.

The PRC has still some remaining concerns:
* There is still no understanding why the symmetric Moeller/Bhabha detector
does not provide the best luminosity measurement in the experiment. The
PRC feels it is extremely important to clarify the reason for this mismatch.
* There is unfortunately not yet a detailed idea what type of systematic
precision can be achieved at the end.

The PRC awaits with eagerness the first results.
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A spin structure

Naive CQM
AX=1 Au=Ad=0 As=1

etp- e*A+X P, ~D} xP
p Ao TR Tbam o QU(3), S.B. using HERMES AX=0.32

Au=Ad=-0.16 As=0.64

L
DQL (x,2) = z DQL,f (z)w Q (X,2)
f=u,d,s,...
DALL (2)= A FfA access to spin-fragmentaton f-n A F/\ A F/\
" . A
h partial spin transfer A u A S
Fu Fs
DfL’f is strongly related to A spin structure Expec tation

. A .
1.e, Dy} ; 1s a measure of poorly known

u,d-quark polarization in A D ~ DLL u - O



Publication statistics (Nov 2015)

HERMES Publications
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Publication schedule for priority analysis (Nov 2015)
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A and other hyperon spin structure still poorly established

SU(6) spin-1/2 hyperon octet
A2=0.32 F=0.47 D=0.81

Au Ad AS

A spin structure

p(uud) 0.84 -0.43 -0.09
n(udd) -0.43 0.84 -0.09 Jaffeassumption (As,,,=0)

[AQuds) -0.16-0.16 U064 ] 150586 au=ad=-0.073 as=0.732

S(uus) 0.84 -0.09 -0.43
>0(uds) 0.375 0.375 -0.43
>(dds) -0.09 0.84 -0.43

Burkard & Jaffe from EMC result

A=0.12 Au=Ad=-0.23 As=0.58 (+0.04)

=0(uss) -0.43 -0.09 084
=(dss) -0.09 -0.43 0.84

DSPIN 2012



‘gt l"{\ and A events selection
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