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Motivation: Nucleon spin puzzle
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— COMPASS experiment
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PGF in DIS — Quarkpolarisation
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— Fragmentation functions
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COMPASS experiment %

Polarised target
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RICH Spectrometer

> Two magnets (1 Tm, 4.5 Tm)
> Tracking (p > 0.5 GeV/c)

> PID: 7, K, p (RICH)

» ECAL, HCAL, muon filter

Target

target material: SLiD, NH;
polarisation: 50%, 90%
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Deep inelastic scattering
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» photon nucleon asymmetry
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» spin structure function
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Asymmetry results %
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World data for spin structure functions

Proton Deuteron
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» good coverage in x and Q?
» NLO pQCD analysis of proton, deuteron and neutron (*He) data

> detailed study of systematics related to functional form
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Polarised PDFs at Q2
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» quark contribution 0.26 < AY¥ < 0.36
» strange quark contribution small and negative
» gluon contribution AG = [ Ag(x)dx not well constrained

— direct measurement needed
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Direct measurements of gluon polarisation %

Open charm production
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LO Results for gluon polarisation

High p hadrons (pairs): y¢ — q@ — H"H™ or H
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> high statistics 2

COMPASS, all-p,, Q%1 (GeV/c)’, prel., 2002-06
COMPASS, Open Charm, 2002-07

0-4: COMPASS, high-p,, Q%<1 (GeV/c)’, prel., 2002-04

» but contributions from several
background processes 0.2r

HERMES, high-p_, all @* l
> estimated from MC simulation i I 5! H

» neural network to disentangle
processes

SMC, high-p_, @*>1 (GeV/c)*
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» new analysis: single hadron production
» simultaneous extraction of leading process and PGF asymmetry

Ag/gl© = 0.113 4 0.0385¢ar & 0035y

» first direct measurement of positive Ag/g, results also in 3 bins
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Quark polarisations from SIDIS

Basic concept

measured: determined:
AL AKE, AT A AT AT Au, AL, Ad, Ad, As, AS
A — Y qe2(Aq(x) [ Di(z)dz
Yqe2q(x) [ Dh(z)dz
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Kaon multiplicities ,
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LO QCD analysis %

» results for charged pions and kaons from isoscalar target
» for kaons data still final radiative corrections pending
» determination of favoured and unfavoured fragmentation

functions
» for pions: T _ prt e
Dfav - Du =D
O o S oy Sl - Sl
=Dl = . = DI =...
» for kaons:
K _ pKt _ pK
Df}v - Du — Md
K _ Kt _ K~ _ Kt _
Di=Dy = DB =D, =...
K _ Kt _ K™
Dstr - Y5 - Ds

» unpolarised PDFs from MSTW08

> results for favoured and unfavoured FFs stable, strange FF still
under investigation
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LO fragmentation functions (preliminary)
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» for pions agreement with recent NLO FFs observed

» for kaons favoured and unfavoured FF are considerable larger
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> Analysis of KO multiplicities

> Analysis of 2012 hydrogen data
> Transverse momentum dependent multiplicities

» Current data taking: Drell-Yan with polarised target for transverse
momentumg dependent distributions

» Data taking with hydrogen target in 2016/7

> Investigation of orbital angular momentum via deeply virtual Compton
scattering

> In parallel:
SIDIS measurements for multiplicities M"(x, Q2, z, pr, ¢) and
transverse momentumg dependent distribution
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