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Spin structure functions of deuteron from COMPASS

Overview

e COMPASS experiment
e Inclusive asymmetry A¢ and structure function g¢

e (QCD analysis of world data with new COMPASS

measurements

e Summary and outlook
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®*Two 60 cm long target cells with
opposite polarization

® Target material °LLiD
— Polarization: ~50%
— Dilution factor: ~50%

“GEM & MWPC

e Spectrometer with 2 stages

(SM1: 1Tm, SM2: 4.4 Tm)
eElectromagnetic & hadron calorimeters

e Particle identification: RICH & UF

® ll-beam
— Energy: 160 GeV
— Intensity: 2108 /spill
— Polarization: —76%
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Triggers
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e Inclusive triggers (u') e Parallel analysis for inclusive and

e Hadronic triggers hadronic events

— Semi-Inclusive triggers (u'+2MIP) e Hadronic triggers are checked with

— Calorimetric trigger (9MIP) MC for possible bias
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Kinematic region
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Virtual photon-nucleon asymmetry
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e Structure functions in QPM
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Results on Inclusive Asymmetry A¢
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e Good agreement in the region x > 0.03 ¢ Results show no tendency to-

e For x < (.03 statistical error is re- ward negative values at x < 0.03
duced by factor 4
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Results on Inclusive Asymmetry A¢

% 3 0.7
= M ° COMPASS - =~
o—}{ ; 5 % SMC ‘ {906 <q
0.02 } }{ Rl — 0.5
- ° E155 ]
004 ﬂ || % HERMES ELE
N v m— %ﬂ% lIERE
! 102 X (; i } _i 0.2
g—‘»}' cge 5 % ﬁ}ﬂ% ! —; 0
F—— R #{01
102 10" 1

™

e Good agreement in the region x > 0.03 e Results show no tendency to-

e For x < (.03 statistical error is re- ward negative values at x < 0.03
duced by factor 4
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Results on Structure Function gf
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Results on Structure Function gf
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QCD analysis

e Measured structure functions gl’d’n (different z, Q?)
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e DGLAP equations (Q*-dependence)
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e Minimization routine
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e Initial parametrization (z-dependence at fixed Q?)
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QCD analysis

e Two programs have been used:
1. Numerical integration in (z, Q?) space (Phys.Rev.D58(1998)112002)
2. Solution of DGLAP in space of moments (Phys.Rev.D70(2004)074032)

e NLO calculation in M S scheme

e World data fit: 9 experiments, E 0.03

= ° COMPASS
230 experimental points B 0025
~ 0.02 — fit withAG>0
e 2 solution were found which — ggsf CfitwithAG<0
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describe data equally well and 0.01
correspond to AG > 0 and 0'0050 )
[]
AG <0 -0.005
;
-0.01 L N L
10 10 X
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QCD analysis
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Results (structure functions)
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Results (structure functions)
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Results (PDF’s)
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Comparison with published fits (Q?=3 GeV?)
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e Disagreement of data with previous QCD fits (Blumlein and Bottcher, GRSV
and LSS05) at low z
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Comparison with published fits (Q?=3 GeV?)
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Comparison with published fits (Q?=3 GeV?)

N\ —
\aJ 0.15=
Z ~ o.F N i
8o  O1fTy Tooent et
0.05E- 114 |
02'[]- |.:| -‘ --------
g x
-0.05 |\ 7 - d, evolved by fit with  AG>0
R ==l v d evolved by fit with AG<0
0155 o d'evolved with LSS,GRSV,BB
= — QCD fit with AG>0
02 AN e QCD fit with AG<0
025 ¢ T QC[|) fit of LSS, GRSV, BB
_0.3_1 L 11 - I 1 1 11 - I I I I I
10° 10" 1
X

e Disagreement of data with previous QCD fits (Blumlein and Bottcher, GRSV
and LSS05) at low z

Montpellier, July 3-7, 2006 A.Korzenev



Spin structure functions of deuteron from COMPASS

Quark polarization 7y,

e Well determined by data (proportional to the | 01 gi(z, Q*)dx)

e No difference between results of two QCD-fit programs and the difference for two
solutions (ng > 0 and < 0) is also very small

ne > 0 ng < 0
ns | 0.28 =2 0.01 | 0.32 £0.01

= ns = 0.30 £ 0.01(stat) £ 0.02(evol)

Gluon polarization 7g

e Indirect determination (via evolution questions)

e Solutions with ng > 0: n& 9" =0.26 T 398, n&°9? =0.19 * 39,
e Solutions with ng < 0: ngrogl — 0317 8_&, ngrogz _ 018" 8:83
ng| ~0.2—-0.3
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Quark polarization with COMPASS data only
e The first moment of ¢¢ at Q?=3 GeV?:

1
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0
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e From hyperon [ decays assuming X
SU(3)¢:

as = 0.585 + 0.025 e Quark polarization at Q?=3 GeV?:

ap = 0.35+£0.03(stat) &+ 0.05(syst)
= 0.30 + 0.01(stat) £ 0.02(evol)

e Contribution from unmeasured

z-range is ~4% =

Montpellier, July 3-7, 2006 A.Korzenev



Spin structure functions of deuteron from COMPASS

Summary

e Analysis of COMPASS data 2002, 2003 and 2004

e New measurement of A¢ and g¢ in DIS region (Q*>1 GeV?, 0.004<x<0.7)
o Good agreement with results of previous experiments (middle & high x)
¢ Improvement in statistical precision factor 4 in region z < 0.03

¢ No tendency toward negative values at z < 0.03

e Existing QCD parameterizations need to be revised

Outlook

e Further increase in statistics with 2006 data

. == K+ K3 .
e Hadron asymmetries A7~, A7 —, A7 ° are coming
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