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PHYSICAL MOTIVATION

> Why measure single and double spin asymmetries in the inclusive case ?
> Investigation of the spin structure of the nucleon

> Commonly used framework for SIDIS: TMDs approach
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> Additional information about TMDs can be accessed trough inclusive

hadron production ep? — hX
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INTRODUCTION

> Azimuthal Single Target Spin Asymmetry ) preliminary results
obtained at HERMES
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HERMES EXPERIMENT

> Fixed target experiment: data taking 1995 — 2007
> Longitudinally polarized HERA lepton beam (27.6 GeV)

> Transversely polarized target (2002 - 2005)
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COLLECTED STATISTICS

> Analyzed data sample: 2003, 2004, 2005 with transversely polarized
hydrogen target and longitudinally polarized lepton beam

> |dentified hadrons: 2 < p, <15 GeV
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EXTRACTION METHOD / 1

> Cross section parametrization

dopr(¢) = doyy (1 + PpAry(¢) + St(¢)Avr(0) + PpST ArT(9)]

1 | |

> Fourier decomposition of asymmetries

physical
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EXTRACTION METHOD / 2

> Extended ML fit The number of observed events could have
a Poisson fluctuation about its expected value N(6),

which may depend on the parameters
/ (the nine moments of spin asymmetries)

Extended pdf

N9V e—NO)| N
Z(0) = N )]Nf HP(Xz';O) P(x;0) = p(x; 0)N(0)

N
—InZemr(0) = - InP(x;;6)

Since we are performing a fit with different physical settings
( 2 beam pol states x 2 target pol states = 4 total configurations,
each one with its own luminosity value )
the normalization factor N is very important:

it allows to account for possible misbalances in different physical configurations
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EXTRACTION METHOD / 3

> Derivation of the normalization factor N as a function of the moments,
polarization and luminosity:
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We should find the expression of the asymmetries as functions
of the four number densities and polarizations.

Assumptions:
S1="31=451
Sl=5l=g!

\ OUR GOAL:

N(moms, pol, lum)

> E.g.: proper expression of A ; from the analytical solution of the system
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PHYSICAL DEPENDENCE OF ASYMMETRIES

inclusive hadrons
> Transverse momentum y

of the detected hadron

(w.r.t. beam direction)

< S‘L hadron
é

production

planej

> Feynman variable

rp = QPSM/\/g — rp = pz/EBeam
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PLOTS

> Comparison of extraction method with results on A,
> Consistency of the results for different data taking years
> Sensitivity to the cut on beam polarization

> Final results
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PLOTS / 1

> Comparison of extraction method with results on A,
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PLOTS - Comparison with results on A
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PLOTS / 2

> Consistency of the results for different data taking years
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PLOTS - RESULTS FOR DIFFERENT YEARS
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PLOTS /3

> Sensitivity to the cut on beam polarization
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PLOTS - SENSITIVITY ON BEAM POLARIZATION
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PLOTS - SENSITIVITY ON BEAM POLARIZATION
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PLOTS / 4

> Final results
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PLOTS - FINAL RESULTS

> A 1 constant and sine moment — combined dataset
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FINAL RESULTS

> A 1 cosine modulation

with and without cut on beam
polarization for combined dataset
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CONCLUSION

> non-zero A, ; found for m*

> In contrary to (some) expectation of a highly suppressed (two orders
of magnitude compared to A ;) amplitude

> Is this a sign of a non-zero worm-gear function?
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> Thank you for your attention !
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BACKUP SLIDES
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PLOTS - RESULTS FOR DIFFERENT YEARS
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PLOTS - RESULTS FOR DIFFERENT YEARS

> A_LT cosine modulation

with cut on beam polarization
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PLOTS - FINAL RESULTS

> A_UT constant and cosine moment - using cut on beam polarization
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PLOTS - FINAL RESULTS

> A_UT sine modulation
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PLOTS - FINAL RESULTS

> A LU sine modulation

with cut on beam polarization
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