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Polarized Inclusive DIS
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Polarized Inclusive DIS
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HERMES has measured Af’d, gf’d (A-Airapetian et al., Phys.Rev. D75, 012007 (2007))
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Experiment HERMES
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e e/h rejection: TRD, Preshower, Calorimeter, RICH
e magnetic spectrometer: Ap/p < 2.5% and Af# < 0.6 mrad
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Experimental Data

05 : data taking with transversely polarized hydrogen target.
» 2002 - essentially unpolarized beam.

» Flip of the target polarisation direction every 90 sec in 0.5 sec;

» Electron beam polarization reversed every few months.

The following kinematic requirements were imposed on the data:
0.023 < x < 0.70,1 < Q> < 15 GeV?, W > 2 GeV, 0.1 < y < 0.85
6.9 million events were accepted.

The target polarization (P1) = 0.708 + 0.064
The beam polarization (Pg) = 0.338 + 0.013
Pg>0: {|Pg - Pr|) = 0.266 + 0.024
Pg <0: (|Pg - Pr|) = 0.222 4 0.024
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A, Measurement
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Extraction of At provides an access to g».
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A, Measurement

angle ¢ is defined by vectors k, k', and Sy:
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Asymmetries for two beam polarization directions:
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Ar’ and Ai_ measure the same physical quantity - can be averaged.
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Unfolding of the Asymmetry

symmetries have to be corrected for:
radiative effects

» Event migration is simulated by Monte Carlo which includes a full detector
description and a model for the cross section.

» The approach is independent on the model for the asymmetry in the measured
region.

Unfolding procedure as in HERMES 81 paper (AAirapeu‘an et al., Phys.Rev. D75, 012007 (2007))
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Here, 5(i,/) is the smearing matrix.
Unfolding procedure produces a correlation between data points.
The covariance matrix should be used for any further analysis of the data.
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Ax(x) and g»(x) Extraction

B (¢, x) were used to get Ar(x): Af (¢, x) = Ar(x) - cos ¢.
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Here Fl(X Qz) 2X(1+R(X 02))

The following parameterizations were used:
R(X, Qz) = O'L/O'T - R1998 ( E143 Coll. K. Abe et al., Phys.Lett. B452, 194 (1999))

F2 (X, Q2) — ALLMO7 ( D.Gabbert, L. De Nardo, hep-ph/0708.3196 (2007))
gl/Fl (X, Qz) - (E155 Coll. P.L. Anthony et al., Phys.Lett. B493, 19 (2000))

F2(X7 Q2)

Systematic uncertainties were estimated to be much less then statistical ones.

Uncertainties in the beam and target polarization values produce 10% scale
uncertainty on the results.
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Ax(x) and xg>(x) Results

o~ | = HERMES preliminary
<< {“10.0% scale uncertainty)
0.25f. ® E155 Coll.
b ¢ E1a3col.
02k imwi Coll.
— A
015
0.1
0.05-
IR 5
-0.05-
0.1
L
10" 107 1

X

g2(x, Q%) = gy (x, Q%) + &(x, Q?),

V. Korotkov, Protvino

0.08

0.06

0.04

0.02

-0.02

-0.04

-0.06

10.0% scale uncertainty
® HERMES preliminary
® E155 Coll.
¢ E143 Coll.

— xg,"

A

[R—
e
ot

10° 1
X

g\zNW(x, 02) = —gl(X, 02) + fxl %gl(xa Qz)

Ao and xgy at HERMES

11/12



Summary

e Virtual
function g

n-proton asymmetry Ay(x) and the spin dependent structure
are measured at HERMES.

e The results are consistent with (sparse) world data and compatible with
Wandzura-Wilczek relation.

e Statistical uncertainty of the data is relatively large due to low beam polarization
during HERA 1.

e A comparison of the HERMES statistical uncertainty with existing data from
other experiments (e.g. as in previous slide) is somewhat misleading due to the
unfolding procedure. The full covariance matrix is meaningful only.

e This is the first result of HERMES obtained with longitudinally polarized leptons
and transversely polarized target.
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