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Inclusive Deep Inelastic Scattering
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Measured Inclusive Asymetries
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The HERMES Spectrometer
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The data

Target | Year L(;ET??W + Piarget (%)
H ] 199 | 12.6 670,000 | 75.9 £ 3.2 .
H | 1997 | 37.3 2,800,000 | 85.1 £ 3.2 Ppeam™( )%
851132
D | 2000 | 138.7 10,900,000 | 70T ya,~(5341.00%

Full analysis published in
Phys.Rev.D75 (2007)012007

' '*- The cut at Q2=1GeV?

identifies the DIS region
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Unfolding of radiative corrections

Measured events have to be corrected for:
® Background tail (radiation from (quasi)-elastic)
» Radiation from DIS and detector smearing
The smearing of events is simulated through a
MonteCarlo which includes a full detector E(beam)
description and a model for the cross-section

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

error inflation
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P 2 2
% o | I, o Inteqgrals
3 x0.12f ; I I 4 NS o , :
- [ $ 3 P01 * n Saturation in the deuteron integral is assumed
0.1t t g I T d ®»Use only deuteron datal!
[ P from hyperon beta decay
! # P (25=0.586+0.031)
0.06f =
008 ) % apgp — o — —agACNs
0.02f n ACg (1 — 5 4
of- T theory
oot .TEEEE theory
L g ER wp=0.05+0.05
10~ 1 1
(use only Q>>1Ge\? data) Au+Au = G [2aq + as +{3a3]
central uncertainties - Ad+Ad = 1 2a0 + as —\3as]
value theor. exp. evol. 6
ao 0.330 0.011  0.025 0.028 A A5  — 1 B
Au+ Aa 0842 0004 0008  0.009 I 5[ a0~ as)
Ad+ Ad -0427 0.004 0.008 0.009 1
As+ As -008 0013 0.008 0.009
, from neutron beta decay

Q2=5 GeV2, NNLO in MS scheme
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]

HERMES

Exp. 5 x range type Integral
(GeV?) value stat. syst. param.  evol.

E143 0.117  0.003 0.007
HERMES > 003-08 P 0115 0.002 0.006 0.003 0.004
SMC (%) 0.120  0.005 0.007 0.002
HERMES 10 0021-0.7 P 0119 0.003 0.007 0.003 0.005
EMC (*) ) 0110  0.011 0019 -
HERMES 10.7 002107 P 0119 0.003  0.007 0.003 0.005
E155 (%) ) 0.124  0.002 0.009 0.005
HERMES > 002109 P 0121 0.002 0.007 0.003 0.005
E143 0043  0.003 0.003 -
HERMES > 003-08 d 0042  0.001 0.002  0.001 0.002
SMC (%) ) 0042  0.005 0.004 0.001
HERMES 10 002107 d 0043  0.001 0.002  0.001 0.002
E155 (*) ) 0043  0.002 0.003 0.003
HERMES > 002109 d 0044  0.001 0.002  0.001 0.003
E142 5 003-06 | M (*He) | -0.028  0.006 0.006 -
HERMES D n(pd) | -0025 0.003 0.007 0.002 0.001
E154 (%) 9 0.024-07 | M (*He) | -0.032  0.003 0.005 0.003
HERMES ' ' n(pd) | -0027 0.004 0.008 0.003  0.002
HERMES n(*He) | -0.034 0.013 0.005 -
HERMES 25 002306 h{pd) | -0027 0003 0.007 0.003 0.001
HERMES/
SIDIS 2.5 0.023-0.6 NS 0147 0.008 0019

0138 0.005 0013 0.005 0.003

Comparisons

m Integrals provide a fair
comparison of the
accuracies of various
experiments (all
correlations taken into
account)

m Proton data comparable
with SLAC and CERN
expts.

m Deuteron data is the
most precise so far

(*): integrals re-calculated in a smaller x range, to match HERMES
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Conclusions

HERMES has measured g, for proton and deuteron for 0.0041<x<0.9 and
0.18 GeV? <Q2<20 GeV?

Measured results are correlated no longer systematically but statistically

Integrals provide a fair comparison for the statistical accuracy of various
experiments:

» Proton data precision is comparable with CERN and SLAC

#» Deuteron data is the most precise so far

The deuteron integral is observed to saturate
» | a,= 0.330 £ 0.011(theor) + 0.025 (exp) £ 0.028 (evol)| at 5GeV?

agreement with COMPASS data:
a,(COMPASS)= 0.35 + 0.03(stat) + 0.05 (syst) at 3GeV?
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Bjorken Sum Rule

%— | e HERMES (Q°> 1 GeV?)
% 0.1 © HERMES (Q%*< 1 GeV?) d
| * sme 9%”29%9?2[95’—9—%]
% SMC (low x - low Q%) 1—3wp
0_05'_ o E143
- & E155 4{ |
‘|4 58 I7(Q?) ~ I Q%) — asAlys(as(Q2)
0 ***5&(‘%{ -------- [ QO VY Y
— - = > ~——————l I Assuming the validity of the BSR, and
10 10 10 10 X 1|l the saturation of the deuteron integral,
we can estimate the proton integral in
the unmeasured low-x region:
BJS Estimated Fif — ij (meas.)
LO 0.2116 4+ 0.0005 | 0.0316 £ 0.0008 + 0.0025 £+ 0.0079 £+ 0.0025
NLO 0.1923 4+ 0.0009 | 0.0219 & 0.0008 £ 0.0025 £ 0.0079 £ 0.0025
NNLO 0.1856 4 0.0015 | 0.0186 & 0.0009 £ 0.0025 £ 0.0079 £ 0.0025
NNNLO | 0.1821 + 0.0019 | 0.0169 + O.%S + 0.0025 4+ 0.0ii?Q + 0.0025
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QCD fits to g, world data

05F  XAG(x) at Q2 = 4.0 GeV? o
: A
“E \witnout HERME
(test done with BB code, %2}
Nucl.Phys.B636(2002)225) , . |

0

0.1 F

B As effect of the inclusion of the HERMES data, the gluon moment goes from
0.32+0.47 to 0.22 +0.39.

B The effect on the other parton distributions is much less visible
H A =0.22 £ 0.11 £ 0.05(exp) £ 0.06(theo)

H.Boettcher, private communications
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More on Inteqgrals

Use same code as BB fit
(Blumlein&Boettcher, Nucl.Phys.B636(2002)225)

2 2 fat 2 St 2 Evolution to a
g1(zi, Q7) = g1(xs, Q [ i, Q7)) — 97 (i, Q ] M
( ) ( 5) + ( ) 1 ( 5) common Q2=Q2,

it
M(Qg) = it dx 9{ (z,Q8) Integral
;g

1 ((2)2, Q) 9] " ((2)5,Q3)

Statistical uncertainty on the integral

Tit1 y Tj+1 cov (g1),;
2 z : fat 2 fit 2 ()
g = dr g (maQO)] ) / dx g (maQO) )
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The integrals at Q?=5 GeV?

0.9
/ dxg1 uncertainties
0.021

stat. syst. par. evol.

Q<4=5 GeV?
p 0.1211 0.0025 | 0.0068 0.0028  0.0050
d 0.0436 0.0012 | 0.0018 0.0008  0.0026
n -0.0268 0.0035 | 0.0079 0.0031 0.0018
NS 0.1479 0.0055 | 0.0142 0.0055  0.0049
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