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COMP ASS @ CERN
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POLARIZED TARGET

{ °LiD target

{ 2 cells (60 cm long eadh)

{ 50% polarization

{ polarization reversal every 8h

POLARIZED BEAM
{ positive muons at 160 GeV/c

{ polarization {80 %

COLLABORA TION FEATURES
{ about 240 physicists { acceptance: 70 mrad

{ 29institutes { track reconstruction:
DETECTOR p> 0.5 GeV

{ 60 m length identi cation: , K, p (RICH)
{ 2 (3) magnets above 2, 9, 18 GeV respectively

{ about 350 detector planes
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Ma jor hardw are updates for 2006 run

RICH upgrades
MAPMT & fast electronics
lesspileup
more photons per ring

Important upgrade for open charm analysis

new COMPASS solenoid

{ acceptanceincrease70! 130 mrad

three target cells

{ upstream and downstream cells (30cm) polarized in opposite direction
than a middle cell (60cm)

{ reduction of possiblefalse asymmetries
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COMP ASS scientic program

muon program

{ gluon polarization

spin dependert structure function

polarized quark distributions
transversity
Lambda polarization

vector mesonproduction

hadron program

{ Primako reaction

{ hadron spectroscopy
exotics seardies (glueballs)

certral production
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G=G from open charm analysis

2002-2006 data
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G=G from open charm analysis

clean sourceof PGF

hard scale 4m?2, eventhough Q? < 1 (GeV/c) 2
low statistics

{ D°1 K

{ D! D swt! K oot

{ intotal 5% of D% decay branching ratio
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Analysis cuts

01<y< 09
no Q2 cuts
K invariant masscloseto D% mass

cuts on zp, DY decay angle, s momerta

RICH PID
{ identi cation of K,

{ rejection of e (fake ot t)
for D cuts on mp Mpo

Number of D° events : 37398
Number of D ewvents : 8675
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Gluon Polarization

G - 1

A
G Pi be d L SSB raw

In the analysiswe useweight Pyf a to gain in gur e of merit

S+B

In OLD analysis S+ obtained from t on DY massspectra in a;; bins

B

In NEW analysis ==+ S+B IS parametrized () asa function of kinematics
variables and RICH response

{ build on DATA only (ts to D° massspectra)

{ available on event-by-evernt basis

NOTE: Apcgr = 3 be%) 5 Araw Can be obtained simultaneously
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Impact of parametrization

D%untagged events with S < 0.055 D°-untagged events with 0.055 < S < 0.085
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parametrization cont.

COMPASS 2002 - 2006 D°-untagged Mass Spectrum ‘
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Analyzing power (ay, )

analyzing power dependson the full parton kinematics

in the experiment there is only indirect accesgo cc via D kinematic

using Neural Network and MC generatedsample of D°&D
parametrization of a;; =D is made

correlation betweenay.q en and a . ec IS about 0.80

a,, (generated)

k\ Ll ‘ Ll ‘ Ll \\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\
11 08 06 -04 -02 -0 02 04 06 08 1
a,, (reconstructed)
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Systematic studies

someof componerts of systematic error are proportional to measured
valueof G=Gor G=G

the absolute value of the systematic error from open charm is larger than
from high-pr analyzes.

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

key point: G=Ggyst: << G=GCstat:

Source

beam pol.

target pol.

dilution factor

false asymmetries

signal extraction ()

aL. (charm mass)

TOT AL
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Preliminary results for G=G from open charm
analysis

O27@tat:) 0O:11(@yst:)

13 (GeV/c) ?

COMPASS 2002 - 2006 DG/G |

= 1 | | |
) 2002 2003 2004 2006
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high- pt hadron pairs analysis

2002-2004 data
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Contents

New results from Q? > 1 (GeV/c) ? analysis
{ determination of the gluon polarization
data selection
neural Network (NN) approad
data and MC comparison

{ systematicsstudies and results

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

LO PGF QCDC

ALl (Xsj) TG(XG)aEFF Rpor + AL° (Xc)aﬁ Rc + AI° DRy ;
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Determination of the gluon polarization from
high- py hadron pairs

LOW Q? analysis:

Additional cortribution from resolved-photon processegf 50% of
Cross-section)
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The extraction form ula
for the gluon polarization

_G(xg) = AflCaprA®r
G

_ .PGF
= ap

P GF :incl incl R R ap
Rpcr RPGF(RianL:I + RaLnS 5-)

AT = Ay(xpj)D - Ai(xc) 1+ Ai(x2) 2

incl
R L

C

_ 1 C C;incl mincl R _ _Ciincl RcRI® 3
1 = Rind (aLL RC a|_|_ RC Rinlél ) 2 — a|_|_ RinclC 2 IE)L
L L ( L )

Rs - fractions of the sub-processe4LO, PGF, QCDC)

a_ S - analyzing powersfor LO,PGF and QCDC
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Data selection for Q%> 1 (GeV/c) ?

cuts on inclusive variables

{ Q?> 1(GeV/c)? (scaleof the process)
{ O0l<y< 09

cuts on hadron variables

{ pr1> 0.7GeV/c and pr, > 0.7 GeV/c
{ Xp12>0; 232> 0; 21+ z, < 0:95

{ inv. massof two hadrons> 1.5 GeV/c?

Total number of events in the selectedsample:
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Weighted metho d for G=G extraction

The following factors we needto know on the evert by event basis:

Rpor ;Rc;RL;RING_;Rincl ; Rinc

PGF . AC . AP GF;incl . ,C;incl
a - osan .9 8y

Xg;Xc, F;D;Pp

f;D; Py can be directly obtained from data
remaining factors have to be obtained from MC
NN trained on MC samplesis usedfor parametrization of these quantities

Input variables for NN:

{ inclusive case:xg; and Q?
{ high-pr: Xg; ;QZ;le;Z;pTl;Z
weight used: f D Py

good data description with MC is a \k ey point" of the analysis
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NN parametrization of Rs

2 variables o; and o, are used(Rs sumup to 1)

COMPASS 2002-2004
Inclusive Q %>1 (GeV/c)?

ol | | | | | | | el |

COMPASS 2002-2004
High-p _, Q%1 (GeV/c)?

[

D A TN D

OO 0102 0304050607 0809 1 O0 0102 0304050607 0809 1

NN O,

Rpce =1 0O Pl—§02; Rc = ol 91—502; R = 9%02
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stabilit y
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MC simulations
2 MC sampleswere usedin the analysis: high-pr and inclusive

iInput: LEPTO generator and full simulation of the detector
PDFs: MRST2004L0O

gluon radiations - simulation of the part of NLO corrections:

{ parton shower on were usedfor G=G extraction (i.e: NN training)
{ parton showver o weretested and included in the systematics

to improve data/MC agreemem - LEPTO wastuned
(kT and parametersof fragmenation)

default MC parameterswere usedin systematicsstudies

Final MC

0.63

PARJ21 PARJZ23 PARJ24 PARJ41 PARJ42 C 0.50

Default 0.36 0.01 2.0 0.3 0.58 -0.36

Compass 0.3 0.02 3.5 0.6 0.1 0.40

0.29

0.31
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Data and MC comparison

comparisonfor x; Q?;y

"10° —Data "10° “10°
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Data and MC comparison

comparisonfor pi; p2

COMPASS 2004 COMPASS 2004
High-p_, Q%1 (GeV/c)? : High-p_, Q%1 (GeV/c)?

T TTTTT _ \ \HHH‘ T \HHH‘ T \HHH‘ T \HHH‘

T T TTTTI
——m=

&
&

N
N

Data / MC
Data / MC

=
[3)
=
[3)

R B

e
u [ . ii:-:'!' I . !
g S— Ll

=
=

o

o

o

o
\

(@)
(@)

P, [GeVic] P, [GeVic]

16-VI-2008 M. Stolarski, Join t lllinois-MIT-RBR C W orkshop page 26



Data and MC comparison

P P
comparisonfor pri;pr2; P#, impact of MC tuning shawn for = P32

— Data
COMPASS 2004 ~=- MC:Compass
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= Data COMPASS 2004 | D&
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Systematic Studies

false asymmetries ( G=G)nn
NN stability ( G=CG)mc

systematic errors due to MC ( G=G)p, P,
Py, Pt f ( G=G)raise

radiativ e corrections ( G=G)a1

simpli cation of the formula for G=G ( G=C)formul a

A{ parametrization TOTAL
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Systematic error due to MC

4 di erent MCs have beenused
{ COMPASS tuning PS on

{ COMPASStuning PSo

{ standard tuning PS on

{ standard tuning PS o

for eadh MC sample 3 di erent analysiswere performedto extract G=G
{ standard MC ewens were used

{ limited samplewas used (events with good data/MC agreemen)

{ MC ewents re-weighted to obtain the ratio of data/MC=1

nal result for the systematic error due to MC: 0.04
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Preliminary result for G=G for Q> 1 (GeV/c) ?

= =008 010 005

Xg = 0:082%05% @ 2 3 (GeVic)?

]

High P sample

COMPASS 2002-2004

Preliminary

2002 2003 2004 All data
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High- pr hadrons pair analysis for low Q? data

2002-2004 data
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Low Q2 analysis (Q?< 1 (GeV/c) ?)

P
cuts approach used- cut of P# > 2:5 (GeVic) ?

P
hard scaleassuredby large cut on  Pys

MC - PYTHIA generatorfor low Q2 + spectrometer simulation
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Low Q¢ analysis (Q?< 1 (GeV/c) ) RESUL TS

2002-2003 RESUL TS PUBLISHED: PLB 633 (2006) 25-32

0.2 .
N m+-d ® m+2h(h|ghpT)+X

~ COMPASS preliminary

CUT 2.5 (GeV/c) ? usedin the analysis

Data G=G(Xg4) | stat | exp.syst resolved photon
02-03 0.024 0.089| 0.014 0.018
02-04 0.016 0.058 | 0.014 0.013
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SUMMAR Y

new results from open charm and high-pr hadrons pair analyzeshave
beenshown

errors of the measuremeis were signi cantly reduceddue to usageof
additional data and new methods of analysis

summary of the results

{ opencharm: G=G= 049 027 011

{ high-pt high Q?: G=G= 0:08 0:10 0:05

{ high-pr low Q?: G=G= 0:016 0:058 0:054
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SUMMAR Y cont.

COMPASS, open charm, prel., 02-06
COMPASS, high P Q%<1 (GeV/c)?, prel., 02-04
COMPASS, high P Q%>1 (GeV/c)?, prel., 02-04
HERMES, high P, all Q?

HERMES, single high pT hadrons, all Q?, prel.
SMC, high P, Q%>1 (GeV/c)?

fit with DG>0, nf=3(GeV/c)?
fit with DG<0, nf=3(GeV/c)*
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OUTLOOK

Open Charm
publication in preparation
try to upgrade analysis method
NLO analysis
look on other decay channelsof D°, di erent tagging method
add 2007 data

high-pr Q2 > 1(GeV/c) 2
add 2006data
explore pt region 0:4 < pt < 0:7, no inv masscut

with the two above points hope to double available statistics
split data to have two points in Xg

1 hadron analysis

NLO analysis

2007 data
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OUTLOOK cont.
high-pr low Q2

{ pending, two analyzesabove have higher priorit y
1 high-pt hadron, low Q?

{ analysisongoing

{ preliminary results this/next year
Cross-sections

{ chedking compatibility betweenCOMPASS and NMC F,s

{ PO studiesin progress

{ 2010 high-pr studiesin progress
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