New COMPASS Results on
Longitudinal Spin Effects

Marcin Stolarski, LIP-Lisboa
on behalf of the COMPASS collaboration

e AG/G measurements
— open charm analysis
— high-pr 2h, Q* < || >1 (GeV/c)? analyses
— high-pr 1h, Q* <0.1 (GeV/c)? analysis

e g7 and test of the Bjorken sum rule

e flavor separation
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— SLiD (N Hs3) target
— 2-3 cells (30,60 cm long each)
— + 50% (90%) polarization

— polarization reversal every 8h-
24h

POLARIZED BEAM
— positive muons at 160 GeV/c

— polarization —-80 %
e FEATURES

e COLLABORATION
— about 210 physicists
— 27 institutes

e DETECTOR
— 60 m length

— acceptance: 70 — 130 mrad

— track reconstruction:

p > 0.5 GeV

— identification: 7w, K, p (RICH)

— 2 (3) magnets above 2, 9, 18 GeV respectively

— about 350 detector planes
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Asymmetries
e the spin effects are small — precise methods of measurement are needed

e the asymmetry measurement is most commonly used

— the asymmetry measurement allows to cancel many effects like

acceptance, beam fluxes etc.

— the physical asymmetry is diluted by the beam and target
polarizations, and by the fraction of polarized nucleons in the target

etc.

— in COMPASS raw asymmetries are typically



e how much is then AG?

Glugn Pglarizatio O%g%ide the Nucleon

OSS1Dl€e 1measuremnien

e spin of the proton (S, = 1/2h) can be decomposed as:
— AY - quark contribution to the nucleon spin
— AG - gluon contribution

— AL,,AL, - orbital momentum of quarks and gluons



AG/G from Open Charm Analysis
2002-2007 Data
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e \Number or total LJ° 290UV (1o1UU 1 the golden channel, V- — ATy

AG/G from Open Charm Analysis

28-VII-2011 M.Stolarski, PANIC 2011 page 7




Gluon Polarization



NN Approach for S/(S+B) Parametrization

e NN input variables: px, zp, pr.p and RICH PID information
e background is simulated by the wrong charge combinations

e in bins of NN output the mass spectrum is fitted and the final
parametrization is done

COMPASS 2006 D (D* tagged): Z < 0.53 .. COMPASS 2006 D; (D* tagged): 0.53 <= ¥ < 0.65
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The AG/G Results
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NLO Analysis of Open Charm Events cont.
based on I.Bojak, M.Stratmann, Nucl.Phys.B 540 (1999) 345

AROMA generator is used with parton showers ON

parton shower simulates the phase-space for NLO correction, which can

be calculated on the event by event basis

in addition in NLO part of the Dy’s are not produced in PGF processes

d
— Acorr ~ A7P term appears.

LO NLO

large differences are observed between ay; and aj;;™ as well as between
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Results of NLO AG/G Extraction



Properties of D* Mesons
e COMPASS also studies unpolarized D* production



Properties of Dx Mesons cont.

e non zero asymmetries are observed between D*t and D*~ production,

e this result may suggest that other processes than PGF are also involved

in the D* production

e separate publication is in progress
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High-pr Hadron Pairs Analysis
2002-2006 Data
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High-pr Hadron Pairs Analysis
2002-2006 Data, Q° > 1 (GeV/c)?

e in LO three processes are contributing: LP,



pr1 YL G VS etvbrion 04 GeV/e

— Tp12 > 0, 21 + 220 <0.95
— BTW, change of cut from ppry > 0.7 GeV/c to pr1 > 1 GeV/c,

e cuts on inclusive V%é%%%%s the error of AG/G by 4 %, while the data sample is 1

— Q%> 1 (GeV/a)y fsealesf shg process)

~ 01 <Y 50! number of events in the selected sample: ~ 7.3M

e cuts on hadron variables

— we can use lower py because the scale is determined by Q?
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The Extraction of AG/G

e observed asymmetry in 2 hadrons sample is:



The Extraction of AG/G cont.

e to reduce statistical error we use a weighted method for the asymmetry
extraction. We must know all Rs and ar ;s on the event by event basis

e we use a Neural Network trained on MC to obtain parametrizations which
are used on data, c.f. example below
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MC and Data Comparison
e LEPTO generator is used in the analysis
e parton Shower is ON, PDF set it MSTWO0SLO

e to improve data/MC agreement kr and fragmentation parameters were
adjusted, hadron variables affected

e below the comparison of inclusive variables is shown:
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Ratio Data/MC for Hadron Variables
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Results



NLO AG/G
from High—p; Hadrons for Q% < 0.1 (GeV /c)?

e analysis in progress

e it uses as theoretical input the calculations of B.Jeager, M.Stratmann &
W . Vogelsang, Phys. J. C44 (2005) 533-543

e the first step is done: hadron cross section is compared with theoretical

expectations
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Results from High-pr Hadron Pairs Analysis

e preliminary result for Q% > 1 (GeV/c)? 2002-2006:



1
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e all results agree with each other

e the A is small, but the data are not precise enough to determine its sign

Summary of AG/G from COMPASS
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Asymmetry A7 and Structure Function ¢

2007 data sample with Q* > 1 (GeV/c)?

reconstruction of y and u’ and additional hadron for SI triggers
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n Sum Rule

COMPASS aa

Test of the_%:

28-VI

o ¢V9(z,Q%) =g} (2,Q%) — gi(z, Q%) o X

ta'
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o ¢IV5(x,?) is interesting because its Q% dependence decouples from the

singlet and gluon densities
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Semi-Inclusive Asymmetries
and Flavour Separation

e semi-inclusive asymmetries were measured on both p and d targets



LU X

LO Flavour Separation
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Strange Sea Polarization

° fol As(x) + As(x) = AS is negative from inclusive asymmetries
AS = —0.09 +0.01 +£0.02



Hadron multiplicities

e One way of extracting the fragmentation functions is to study



Summary



