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How to study the “spin” structure of the proton?
HERMES experiment
Spin structure of the proton studied at HERMES

e Semi-inclusive measurements of DIS

- Quark helicity distributions
- Transverse momentum dependent PDF

e Hard-exclusive production and Generalized Parton
Distribution

- Deeply Virtual Compton Scattering
Summary
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http://th.physik.uni-frankfurt.de/~jr/gif/phys/bohrpaul.jpg

In Japan,
we have a game with tops,

called “be-goma”.

http://f.hatena.ne.jp/ser/20070728164 337

2011/12/18 EDS2011 Try to kick the enemy's tops out.




% YAMAGATA UNIVERSITY 4 s
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To probe the elements,
let's hit with this top!

Now it becomes possible

http://f.hatena.ne.jp/ser/20070728164 337
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(/2 HERMES experiment
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Targets: Unpolarized H, D, nuclei

Longitudinally polarized H, D (P ~ 85 % )

Transversely polarized H (P ~ 75%)

HERA: 27.6 GeV
polarized

electron/positron

Hadrons.., )
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=+ 270 mrad
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WIDE AMNGLE
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i 7 & 3 10 m

Reconstruction: Ap/p < 2%, A6<0.6 mrad

Lepton selection efficiency: > 99%

EDS2011

with hadron contamination < 1%
Hadron ID with RICH: , K, pin 2 <p <15 GeV/c




(ﬂ, Parton distribution functions
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(pion) EPJC21(2001)599
(kaon) PLB666(2008)446

preliminary results
by N. Bianchi on 20"
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'@" @ Helicity

Cross section asymmetry

>> Flavor decomposition of Aq
PRD71(2005)012003

Transver3|ty

High pt hadron >> AG

JHEPO08(2010)130
Preliminary results on

Charge difference asymmetry

Valence quark distribution
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(ﬁ, Quark helicity distributions
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TABLE VIII. First and second moments of various helicity
distributions in the measured range at a scale of Q{z} = 2.5 GeV?.
0.023 <x<0.6 Moments in measured range
Au 0.601 = 0.039 = 0.049
Aii —0.002 = 0.036 = 0.023
Ad —0.226 = 0.039 = 0.050
Ad —0.054 = 0.033 = 0.011
As 0.028 = 0.033 = 0.009

I

GRSV2000
LO std

BBO01 LO

Inclusive measurements PRD75(2007)012007
As+A5=—0.085+0.013+0.008%=0.009

A2=0.330£0.025£0.011£0.028

0.347 = 0.024 = 0.066
0.880 = 0.045 = 0.107
0.262 = 0.078 = 0.045

From charged kaon asymmetry PLB666(2008)446
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Let's kick from side
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(/2 Azimuthal angles in SIDIS
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Transverse Momentum Dependent PDF t WSS
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% Sivers & Collins amplitudes
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(/> Boer-Mulders amplitude hribe
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Transverse Momentum Dependent PDF i (nes
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(/> Hard Exclusive Production and GPD e
Elastic scattering Deep Inelastic Scattering
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Form Factor: F(t), G(t Parton distribution: q(x), Aq(x)
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Hard Exclusive Production:
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Generalized Parton Distribution:
H, E, H, E
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(ﬁ, Deeply Virtual Compton Scattering
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(ﬁ, Measurement of exclusive production at %gf@g
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(ﬂ, DVCS amplitudes with Recoil Detector at %gg@
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(ﬂ; Summary

HERMES has studied the spin structure of the nucleon.

Inclusive DIS: AX2=0.330%+0.025%+0.011£0.028
Semi-inclusively:
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without Recoil Det.
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(ﬂ, Exclusivity with Recoil Detector %gg{:
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