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e results of open charm analysis

e results of high-pr hadrons pair analyzes

e prospects of AG/G from COMPASS
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COMPASS @ CERN
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— OLiD target
— 2-3 cells (30,60 cm long each)
— £ 50% polarization

— polarization reversal every 8h-
24h

POLARIZED BEAM
— positive muons at 160 GeV/c

— polarization —80 %
e FEATURES

e COLLABORATION
— about 240 physicists
— 29 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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AG/G from open charm analysis
2002-2006 data
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AG /G from open charm analysis

e clean source of PGF
e hard scale ~ 4m?, even though Q% < 1 (GeV/c)?
e low statistics

— DY - Kn

— D* — Dmgopr — KmTgo e

— in total ~ 5% of DYs decay branching ratio
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Analysis cuts

e 0.1 <y <0.9
e no (Q? cuts
e K7 invariant mass close to D mass

e cuts on zp, DY decay angle, s momenta

e RICH PID
— identification of K, 7

— rejection of e (fake mso 1)

e for D* cuts on mp+ — mpo

Number of D events : 37398
Number of D* events : 8675
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Gluon Polarization

AG _ 1 A
G PPy f aLL%LB T

e in the analysis we use weight P, fay, LSJFLB to gain in figure of merit

S
S+ B

response

— build on DATA only (fits to D° mass spectra)

is parametrized (3) as a function of kinematics variables and RICH

— available on event-by-event basis

e ary 1is taken from MC

o NOTE: Apcgr = N2 le mim A, 4w can be obtained simultaneously
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Impact of > parametrization

COMPASS Preliminary COMPASS Preliminary
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10°

Y. parametrization cont.
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Analyzing power (arr)
analyzing power depends on the full parton kinematics
in the experiment there is only indirect access to c¢ via D° kinematic

arr is obtained from MC, and ar /D is parametrized using Neural
Network

correlation between arr, gen and ary, rec 18 about 0.80
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Systematic studies

e some of components of systematic error are proportional to measured

value of AG/G or 0AG/G

e the absolute value of the systematic error from open charm is larger than

from high-pr analyzes.

e theoretical uncertainties are lower for open charm than for high-pr

o key point: IAG/Gsyst. << 0AG/Gsat.

Source DY D*
beam pol. 0.025 0.025
target pol. 0.025 0.025
dilution factor 0.025 | 0.025
false asymmetries 0.05 0.05
signal extraction (%) 0.07 0.01
arr (charm mass) 0.05 0.03
TOTAL 0.11 0.07
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Preliminary results for AG/G from open charm
analysis

%(gj_g) = —0.49 & 0.27(stat.) = 0.11(syst.)

g = 0.11770:; n? =~ 13 (GeV/c)?
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High-pr hadron pairs analysis
2002-2004 data
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Contents

e O > 1 (GeV/c)? analysis
— determination of the gluon polarization
— data selection
— neural Network (NN) approach
— data and MC comparison

— systematics studies and results

e () <1 (GeV/c)? analysis
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Determination of the gluon polarization
from high-pr hadron pairs

LO PGF QCDC

~ A 2
2h ~ AG PGF LO LO ) LO _ >_;e76q;
ALL(xBj) ~ T(.Z'G)G/Lg RPGF —|_A1 (aﬁc)a%LRc —|—A1 DRL, Al = ﬁ
T 1
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Determination of the gluon polarization from
high-pr hadron pairs

LOW ? analysis:

Additional contribution from resolved-photon processes (~ 50% of

cross-section)
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The extraction formula
for the gluon polarization

AG (:C— ) AP (zpy)+ AT

G \+*G 3

_ _PGF PGFyincl pincl ( Ryp Rc afp
B=arr" Rpar —app RPGF(Rianl + Rinel "D )

AT = — Ay (xp;) D gt — Ai(zo) B+ Ai(2p) 52

incl
RL

1 C C,incl pincl Ry _ Ciincl RcRE < af
/61 - Rzincl (a’LLRC o a’LL RC RE”CZ) /82 - a’LL (RinCl)Q D

Rs - fractions of the sub-processes (LO, PGF, QCDC)

arrs - analyzing powers for LO,PGF and QCDC
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Data selection for Q° > 1 (GeV /c)?

e cuts on inclusive variables

— Q% >1 (GeV/c)? (scale of the process)
01 <y <09

e cuts on hadron variables

— pr1 > 0.7 GeV/c and prs > 0.7 GeV/c
— TF1,2 > 0, z21,2 > 0, 21 + 22 <0.95

— inv. mass of two hadrons > 1.5 GeV/c?

Total number of events in the selected sample: ~ 500k
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Weighted method for AG/G extraction

The following factors we need to know on the event by event basis:

ncl ncl ncl
RPGF7 RC) RL7 R?éF? Rg}c 7RZLnC

PGF _C PGF,incl C,incl
arr >0rr,arr, AT,

LG, XC, faDapb

f, D, P, can be directly obtained from data
remaining factors have to be obtained from MC
NN trained on MC samples is used for parametrization of these quantities

Input variables for NN:

— inclusive case: zp; and Q°
— high-pr: $Bj,Q27PL1,2,pT1,2
weight used: fDP,(

good data description with MC is a “key point” of the analysis
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NN parametrization of Rs

2 variables 0; and oy are used (Rs sum up to 1)

NN O,

B COMPASS 2002-2004
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NN stability
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MC simulations

e 2 MC samples were used in the analysis: high-pr and inclusive

e input: LEPTO generator and full simulation of the detector
PDFs: MRST2004LO

e gluon radiations - simulation of the part of NLO corrections:

— parton shower on were used for AG/G extraction (i.e. NN training)

— parton shower off were tested and included in the systematics

e to improve data/MC agreement - LEPTO was tuned

(k7 and parameters of fragmentation)

e default MC parameters were used in systematics studies

Final MC

0.63

A A
S
QL

0.50

-0.36

PARJ21 | PARJ23 | PARJ24 | PARJ41 | PARJ42
Default 0.36 0.01 2.0 0.3 0.58
Compass 0.3 0.02 3.5 0.6 0.1
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Data and MC comparison

comparison for x, Q?,y
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Data and MC comparison

comparison for pri,pre, Y. P#, impact of MC tuning shown for > P2
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Systematic Studies

false asymmetries

NN stability

systematic errors due to MC

0Py, 0F;,0f

radiative corrections

simplification of the formula for AG/G

A¢ parametrization

S(AG/G)NN 0.006
0(AG/G)puc | 0.040
S5(AG/G)t.p, p, | 0.006
§(AG/G) tarse | 0.011
§(AG/G) A 0.008
§(AG/G) formula | 0.013
TOTAL 0.045
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Systematic error due to MC

e 4 different MCs have been used
— COMPASS tuning PS on
— COMPASS tuning PS off
— standard tuning PS on

— standard tuning PS off

e for each MC sample 3 different analysis were performed to extract AG/G
— standard MC events were used
— limited sample was used (events with good data/MC agreement)

— MC events re-weighted to obtain the ratio of data/MC=1

final result for the systematic error due to MC: 0.04

31-111-2009 M.Stolarski, IWHSS, Mainz page 26



Preliminary result for AG/G for Q* > 1 (GeV /c)?

29 (1¢) = 0.08 £ 0.10 £ 0.05

g = 0.0821000L @ p? ~ 3 (GeV/c)?
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ook ]
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High-pr hadrons pair analysis for low )° data
2002-2004 data

2002-2003 RESULTS PUBLISHED: PLB 633 (2006) 25-32
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e hard scale assured by large cut on Y PZs

Low (Q° analysis (Q* <1 (GeV/c)?)

e cuts approach used - cut of > P2 > 2.5 (GeV/c)?

e MC - PYTHIA generator for low Q? + spectrometer simulation

[ Inner trigger, 1st hadron |
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02-03 0.024 0.089 0.014 0.052 0.018
02-04 0.016 0.058 0.014 0.052 0.013
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SUMMARY

e COMPASS results from open charm and high-p7 hadrons pair analyzes

have been shown

e errors of the measurements were significantly reduced due to usage of
additional data and upgraded methods of analysis

e summary of the results
— open charm: AG/G = —0.49+ 0.27 +0.11
— high-py high Q%: AG/G = 0.08 £ 0.10 £ 0.05
— high-pr low Q%: AG/G = 0.016 & 0.058 £ 0.054
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SUMMARY cont.
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OUTLOOK

e Open Charm
— publication send to editor
— new analysis method based on NN
— look on other decay channels of DY, different tagging methods
— NLO analysis
e high-pr Q% > 1(GeV/c)?
— add 2006 data
— explore pr region 0.4 < pr < 0.7, no inv mass cut

— with the two above points hope to double available statistics

e single high-pr hadron cross section asymmetries, low Q?

— analysis ongoing, preliminary results this/next year
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