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Spin Structure of the Nucleon

Nucleon:

® composition: quarks, gluons

@ spin: % — spin composition?

<SP>=31=3A54+1C + <Lz>

# quark contribution:
» measured A2 smaller than predicted

» does not explain total nucleon spin

® How about the gluon contribution?
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B £ in COMPASS

Photon-Gluon-Fusion PGF Tags:
® high pr hadron pairs

y @ scale: ¥ p? or Q2
y O event selection: 2 hadrons
\ c (u,d,s)
difficult systematics
3 ® open charm
gﬁ CEaS) (yrg) — (c8) — DX — (KT X

scale $=4m?

high statistics

competing processes

J © o s

no physical background
challenge: c-quark tagging

J ® 0 s

low statistics
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Determination of &S

based on event rates:

Nyd = ad®n(opgr+0)(1+PrPsf(a

N N N N

| W

opgr AG

4 counting rates: 2 cells x 2 configurations: double ratio: 0 = —mu md

®ny-d'ng —1

flux normalisation: same flux for both cells — 4——4d =
®'ny-Pny

assume: stable acceptancaatio: 4% — 1

assume Ag negligible
= solve for % (2nd order equation)

needs: Pr v, Pg v/, f v/, analysing power a;| & signal purity __OPGF__

PGFTOB
open charm: evaluated event by event

high pr : average for full data sample

A
OpGF+0g G | - 3P6r+os

¢W~g
LA ={1~‘ ;'r
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N /20 MeV/c?

N /20 MeV/c?
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D Meson Reconstruction oMPS
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® open charm tag: reconstructed D-mesons

x10°
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S,;=1051 +- 18

N(D°) 14577 + 604
Mass 29+ 1.1 MeV/c?
Sigma  26.6+1.2 MeV/c?

COMPASS preliminary
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@ thick target: no decay vertex
@ track based reconstruction

@ two channels:
¢ DY — (Km), noD* tag
e D" — (KTD)Th 10w

@ selection criteria:
# DY kinematics:
# momentum fraction zyo > 0.2(0.25)
# D°decay angle: |co$*| < 0.85(0.5)
# D™ tag: mass difference dm
3.1MeV/c? < dm—my < 9.1MeV/c?

# PID (next slide)
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Particle Identification in the RICH GOMPAS

MMM 1 ;
¥ i
‘3

q 4

# RICH: K/Tmtseparation up to ~ 50GeV/c

e

o

® for D-mesons: ©
@ "gf 507

. . ®

» pion: kaon exclusion @
# new method applied m

— log-likelihood

@ background parametrisation
30

@ number of photons in ring

20 =z - L .

p (GeV/c)
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@ signal purity: 525

@ analysing power « signal purity anticorrelated

Signal Purity

g taken from fit to spectra

= subdivide sample into bins ofa, | for fit

Example of fit to spectra of D* candidates (COMPASS Preliminary)
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Analysing Power '(EWN%

A _ [dSAGTET(S)AG(xg,8) AG

D: Depolarisation factor

0.8 COMPASS preliminary
Open Charm analysis

® hard scattering kinematics

a,, (AROMA MC)

0.2

# needs MC information
# calculated from:, Q% s t,u
: # MC (AROMA) vs Data: v

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

11 l 11 1 l 11 1 l 11 1 l 11 1 l 11 1 l 1 1 1 1 1 1 1
1 -08 -06 -04 -02 -0 0.2 0.4 06 0.8 1
a,, (Neural Network parametrisation)

1 | 1 | 1 | 1

Open Charm:

@ a | from observables?= neural network

® parametrisation with:y, Q?, Zpo, p¥ oo
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COMPASS
MMMAARREI {;‘ ;';
L COMPASS Data 20022004566
%8 Determination: ¢ ¢ |
5 S
q -
® use weighted events  °f i | 1 % I
W f PB a S -15_ .......................................... ] y*{ ..............................................
S L L P R S-S S RS W= | 0¥ A S,
S+ B = pre\\m\“a o
j Optimises O-Stat _4: 1 1 1 1 1 1 1 1 1 I*D |D

@ calculate % for each single year/channel = minimises Ogyst

Preliminary Result from COMPASS 2002-2004 data

£ = -057+041

12 ~ 13(GeV/c)?, xg ~ 0.15
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Systematics g@“

False Asymmetry:non physical asymmetry e

from unstable acceptance: 2.2 #1
studied possible FAs from instabilies (in full mass range)

no effect seenlp to the level of statistical error
— contribution estimated from statistical precision

o (A—G) =0.10
G /e

Fitto Mass Spectra:results used for signal purity
many choices for fit: (background function, minimization, binning, ... )
for systematics: perform different fits — look at spread of %

— contribution from fitting procedure

6(é§> =0.09
G fit
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Systematics (2) .

¢W~g
TR ={1~‘ ;'r

# no evidence found!(looser cuts, sidebands ...) S ( AG / G) p = 0.07

# estimate effect: free parameter in 52 evaluation

® background asymmetry:

# Monte Carlo: model dependency checked with:
# different charm masses S ( AG / G)MC — 0.05

@ different structure functions

@ binning procedure: O(AG/G)yc =0.04
@ target polarisation (5%): O (AG/G)p=0.03
@ beam polarisation (5%): O(AG/G)gp =0.03
@ dilution factor (5%y): O(AG/G)pr =0.03

AS — _0.57+ 0.41(stay + 0.17(syst

12 ~ 13(GeV/c)? and xg ~ 0.15
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High pr Analysis ¢W§

HHH\HHHHHHH 3
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+ resolved photon processqgs

@ more physics background: Monte Carlo for signal purity and < a;| >

@ 2 separate analysis:

Q? > 1GeV: Q% < 1GeV:
#» Monte Carlo: LEPTO #» Monte Carlo: PYTHIA
© no resolved photons ® resolved photon background

® low statistics © large statistics

Susanne Koblitz, Universitat Mainz — p.14/18




-

Data and Monte Carlo COMPASS
) : , m———— / :
om LI M i Event Selection:
n 10 RS
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Ot gt it sl s 15 Lot s ﬂzwﬂ I 552 @ current fragmentation:
2 2 s p2 [GeV
Q" [GeV1 10000~ prd — o+ 2h(high p ) + X Pr eV x> 01 andz> 0.1
8000 COMPASS preliminary @ event kinematics:
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2000 X @ Q2 <1 Ge\f:
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10 10 10 10

Comparison: Data — Monte Carlo
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High pr: Results d;ym

@ Signal Purity: Regre ~ 30% (determined from MC sample)

@ low Q% sample:
# resolved photon contribution ~ 50%
® quark polarisation in photon unknown!
= estimated contribution from maximal and minimal polarisation

@ Preliminary Results for low Q% 2002+2003+2004 DATA
22 = 0.016 4 0.058(stap 4 0.055(sys?
Xg ~ 0.085and p? = 3(GeV/c)?

@ Preliminary Results for high Q?:(2002+2003 DATA)
£ = 0.06+ 0.31(stah + 0.06(sys?
X ~ 0.13and 2 = 3(GeV/c)?
@ systematics:

® Monte Carlo uncertainties outweigh experimental systematics
# no false asymmetries seen — contribution estimated from statistical precision
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Conclusion f;’é}mﬁ{

fit with AG>0, MS scheme, Q?=3(GeV/c)?

H o fit with AG<0, MS scheme, Q?=3(GeV/c)?
(D 0.8H * COMPASS, open charm, u2=13(GeV/c)?, prel.
- ! ) COMPASS, high p_, Q*<1(GeV/c)?, prel.
i \ 4 COMPASS, high p_, Q*>1(GeV/c)?, prel.
(D 0 6: | SMC, high p_, Q%>1(GeV/c)?
q " H A HERMES, high p_, all Q?, published (2000).
I ¢ HERMES, high p_, all Q?, prel.
04 — ' '
C | [AG(Xg)dxs| =0.2—0.3
0.2
— pu o I
O ?/ =V
0.2 0 '
0.4
— | *
-0.6 1 BRI | L1
107 10 X

# small [ AGdxs prefered

@
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Prospects ¢W§

Open Charm: 2002-2004 data well understood o
systematical uncertainty relatively small
improving method: optimise event weighting & selection
High pr Hadron Pairs: work ongoing to optimise event selection
2006 data: analysis started
improvements from hardware upgrades:
# larger acceptance: magnet + tracking
# RICH upgrade: improved background reduction
in both channels significant improvement of statistics expected:
8 (AG/G)pighp, (Q* < 1GeV) =0.14
8 (AG/G)pighp, (Q° > 1GeVF) = 0.045
6(AG/G)OpenCharm =0.28
...assuming beam(2006) /beam(2004)=0.88
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