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A for identified hadrons in pTp
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g A for identified hadrons in pTp

I. Arsene ef al., Phys. Rev. Lett. 101 (2008) 042001
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Inclusive hadron electroproduction

_ T ' I
/ k = (E')k) k= (. k) /' Scattered lepton 7
remains undetected
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Relevant kinematic variables:
B Feynman variable x¢ = p",../P"ong max (iN €p CMS)

B Transverse hadron momentum p;+ (w.r.t e direction)



‘%&g HERMES Experiment

Data taking: 1995-2007

27.6 GeV e+/e- beam of HERA
polarisation < 60 %

Internal gas targets

—> > >

polarized : 'H,UH!)2H, 3He

unpolarized: 'H, ?H, 3He, “He,
N, Ne, Kr, Xe
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TSA in inclusive hadron electroproduction

TSA: Tranverse farget single-spin asymmetry

Inclusive hadron
electroproduction: e pT — h X

Scattered lepton not detected: m T K* K"
Azimuthal asymmetry: Asymmetry amplitude
oyt (X, p1, ) 2 _‘L ~ e Axy
A(Xg, pr, 9) = = Ayt *™(Xg, pr),Sing Y
G (X pT) ________ P beam .‘rarg.;e‘r
UU \F polarisation
c,-0p 2 .
Ay = =— A7 (left-right asymmetry)

G +0p T

12



. polarisation-weighted
luminosity luminosity acceptance

Tente LT VT T

dx- dp- do = [ LT 3oy + (-) me) d3cy1 ] Q(Xk, pr, 9)

= d3oyy [ LT + () L") A1 5ind(x, pe) sing 1 Q(Xg, pr, )

NT/L,T - NV/Lp* . .
- — = Ayr (X, pr) sing

AUT( XF/ pT: (I)) = NT/LT + Ni'/Li' T

Acceptance effects cancel for
small bin size or asymmetry

13

Single-spin azimuthal asymmetry
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4 éfﬁ Inclusive hadron TSA
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Sign change for -

Inclusive hadron TSA
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t gfg Inclusive hadron TSA

Interpretation: non-trivial due o missing hard scale -
except for high p; (factorisation?)

Model predictions:

M. Anselmino et al., PRD 81 (2010) 034007
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FIG. 2: Estimates of Ay vs. zF for the p' £ — = X process at HERMES (/s =~ 7 GeV). Left panel: Sivers effect at Pr = 1.5 GeV;
central panel: Sivers effect at Pr = 2.5 GeV; right panel: Collins effect at Pr = 2.5 GeV.
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Conclusion

HERMES has measured with high precision single-spin
asymmetries in inclusive hadron electroproduction,
e+ p'— h+ X, from a transversely polarised proton
target

Substantial single-spin asymmetries are observed
for positive pions and kaons

Asymmetries for negative pions and kaons are small
and show interesting dependence on x:

The dependence on p+ is similar to that observed in pp

The dependence on p; resembles the behaviour of the
Sivers asymmetry in DIS
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*S1AR A\ for n° and n in pTp

Yellow Beam Single Spin Asymmetry
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