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Semi Inclusive Deep Inelastic Scattering

@ SIDIS: 0+ N — V' +h+ X

DIS variables
@ Photon virtuality: Q2= M’]

. 02 *
o Bjorken scaling variable: x = 55 7]
: E—E/
@ Relative photon energy: y = “F | 0 u
@ © Y
Hadron variables \
En >,

@ Hadron energy fraction:z = -,

o Transverse momentum: p,

o Longitudinal momentum: p,
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Introduction

@ Contribution from three processes to the cross section

LP QCDC PGF

oMttt Lo
° A?L = oiigott — @ Al (XB') +0- Alfo(xc) +7- Ag/g(xg)

7]

LO _ Xi€?Aq;
o AY =&~
1 Ei e,-qu'

o From model
e Simultaneous extraction
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COMPASS © CERN

@ M2 beamline

@ Polarised ;1 beam (~ 80%)
160 GeV/c

@ Solid state polarised target (1.2m)
P:(LiD) ~ 50%

o Two magnets

@ Tracking (p > 0.5GeV/c)
SciFi, Silicon MicroMega, Gem
MWPC, Drift, Straws, Driftubes

@ PID: RICH(w, K, p)
ECAL, HCAL, muon filters
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Data selection

@ Vertex inside the target @ Hadron variables:

At least one charged hadron
z < 0.85 (for all hadrons)
z1 + 20 < 0.95 and g1 # g0
(for exactly 2 hadrons)

e 0.l<y<09 o p, <25GeV/c
No minimal p,

@ Total statistics: 113M events

@ DIS region

o Q2> 1(GeV/c)?

2] i %)

= COMPASS Preliminary =

C10%k €100k -, 2002+
3 all-p_ sample, Q%1 [(GeV/c)] Q data 2002-06
w i

o

Events / 10°
o

1 1 1
50 100 0
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Treat all processes in the same footing

Factors o, 3,7 depend on: a' , R;, D

LL?

Use Neural Network to disentangle the processes
— Events are counted 3 times

Compare expected and observed number of events
— Minimise the x?

Expected Number of events depends on:

. LO .
a, ,Ri,A; ,Ag/g, acceptance, unpol. cross section, flux
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Neural Network

@ NN is trained on MC to e High p,: Clean source of
parametrise R;j,a’ ,x ) X, PGF/QCDC

1LY ¢

o Input parameters: xg, Q?, py\p, o Low p,: Clean source of LP
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Neural Network

@ NN is trained on MC to

; i
parametrise R, a , X, X,

o Input parameters: x, Q?, py\p,

e High p,: Clean source of
PGF/QCDC

o Low p,: Clean source of LP
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Monte Carlo

@ Important variables estimate by

107 — @107
M C: COMPASS Preliminary € Bt 2008 (1 week)
all-p_ sample, G*> 1 [(GeV/c)’] ﬁ

. I 1% 10 e LEPTOMC
Ri, 9 Xer Xg 1o 1o
e Good MC description important ¢ o’
10 10°)
@ Same tuning as in previous I T )
I S.S P, [GeV/c] P, [GeV/c]
analysi
21.6- (sﬂ,s-
@ Reasonable description of the 21 | g .
data i -._"._.,,.,..m*q}* [IREREE t
0.8 0.8
@ Some improvements possible oo o
0.4F ) ) ) 0.4f
0.5 20 40

) 60 80 100
P, [Gev/c] P [GeV/c]

@ Tuning for high p, sample
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Systematic studies

@ Analysis depends on MC

COMPASS Preliminary
@ 8 MC samples HIPT_PSON_MS_FLUKA — e
. HIPT_PSON_MS —_—
@ Different PDF, models for -
sec. interactions ... HIPT_PSOFFMS
HIPT_PSON_CQ —_—O0—
@ RMS represents systematic et pson ms norL - .
uncertainty DEF_PSON_CQ —o—
@ Results are very stable PEFPSONMS
DEF_PSOFF_MS ‘ ‘ ‘ »—O—‘< ‘
@ Uncertainties change 0 005 01 015 02
Ag/g
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Results

o Ag/g = 0.113+0.038 + 0.035
2\ ~ 2 ~ 6
° <Q > ~ 3(Ggy!C) )7 <Xg> ~ 010 D 08 © COMPASS, all-p, G*>1 (GeVicy, prel., 2002-06
. D LP = s COMPASS, Open Charm, 2002-07
° ASSUmlng Al (Xc) = Al (XBj) fOI' < 04r zzm::,::..:,m (::V/:)’,prel.,zonz-M
Xe = Xg: 5 SMC, high-p,, G>1 (GeVic)
Bj 0.2} * HERMES, high-p,ail G* i
. . L JED
@ Best combined uncertainty of L :
e Good statistic — 3 x, bins o i
—04b : !
. oo -2 1
@ First measurement of a positive 10 10 Xg

Nglg
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@ Reanalysis of COMPASS deuteron data

New method to extract Ag/g

@ New consistency checks possible

Reduction of statistical and systematic uncertainties

Ag/g = 0.113 +0.038 + 0.035

@ Positive value of Ag/g measured
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