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€ COMPASS experiment
@ Polarized Beam
o COMPASS Spectrometer
@ Polarized Target

© Gluon Polarization
@ Nucleon spin puzzle
@ Direct measurement of gluon polarization

© AG/G at COMPASS
@ Open Charm
@ High pt hadrons
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

COMPASS experiment

COmmon Muon and Proton Apparatus for Structure and Spectroscopy

Muon programme

Beam:

@ Polarization p™: -80%

@ Luminosity: 5-1032cm—2s~1
@ Intensity: 2 - 1087 /spill
o

Momentum: 160 GeV

Target:
@ Polarized both longitudinally
and transversely

@ Material: 5LiD, (NH3)

@ Polarization: ~50%, (90%)
@ ~250 physicists
@ 28 institutes
@ 12 countries
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

COMPASS experiment

COmmon Muon and Proton Apparatus for Structure and Spectroscopy

Muon programme

Goals:
@ Gluon contribution to nucleon
spin
@ Quark polarization

(g1, AX, Aq,
flavor separation)
@ Transversity
@ Production of p, ®, J/WV, A,

Data taking

@ ~250 physicists
@ 28 institutes
@ 12 countries

Konrad Klimaszewski Measurement of AG/G at COMPASS



COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

COMPASS experiment

COmmon Muon and Proton Apparatus for Structure and Spectroscopy

Hadron programme

Beam:

@ p, K
@ |Intensity: 5107 /spill
@ Momentum: 100 - 250 GeV

Target:
@ Pb, C, Cu, (H)

@ ~250 physicists
@ 28 institutes
@ 12 countries
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

COMPASS experiment

COmmon Muon and Proton Apparatus for Structure and Spectroscopy

Hadron programme

Goals:

@ Primakoff reaction —m, K
polarisabilities

@ Exotic g-states, glueballs

@ Charmed hadron spectroscopy

Data taking
@ 2004, 2008, ...

~250 physicists
28 institutes
12 countries
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

Muon beam line

- berylium target
- 500 mm long Hadron absorber

-m and K produced \ COMPASS target

h {

M2 beam line -

N\

Primary beam: Tertiary beam
- protons (400 GeV) - Focusing and momentum
- ~10"3 p / spill selection (160 GeV)
- spill: 4.8/16.8 s - BMS - momentum
measurement
Secondary beam:
-~96%
- 500 m long decay pipe
-7, K— v
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

Beam Polarization

o mt — u'ty, is a parity violating decay

@ In 7 rest frame p are 100% polarized
In laboratory frame p polarization depends on decay angle and 7
momentum in laboratory frame
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COMPASS experiment Polarized Beam
COMPASS Spectrometer

Polarized Target

Spectrometer

2 - Muon-
COMPASS Spectrompter 2004 Hadron- Cal E;‘rtlrl"?z " Middle-Trigger
q Calorimeter! alorimeters Filter2
top view
Ladder
SM2 } Trigger [
Straws fOuces
rigger
Inner
/ Straws ner
Trigger
SM1 /\ GEM
Veto  Silicons \
Trigger ‘
Target S ‘ I:l I
u*_ ,,,,,,,,,, — \ ,,,,,,
Beam [} Ladder
Trigger
““"' Middle
Trigger
MicroMeGas MWPC
SciFi . Drift
SDC MWPC Tubes
. C GEM
RICH SciFi g DC =
— Outer
2 Muon-Filter] Trigger
L L L L L
40 50 m

0 10 20 30

@ Two stage spectrometer
o Large Angle Spectrometer - LAS (SM1 magnet)
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Measurement




COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

Spectrometer
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@ Two stage spectrometer
o Large Angle Spectrometer - LAS (SM1 magnet)
e Small Angle Spectrometer - SAS (SM2 magnet)
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target
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@ ~ 350 detector planes

@ Track reconstruction for momenta > 0.5 GeV

@ Broad spectrum of trackers: SciFis, Silicon Microstrips, GEMs, MicroMegas,
Drift Chambers, Straw Tubes, MWPCs
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COMPASS experiment

Polarized Beam
COMPASS Spectrometer
Polarized Target

MicroMegas and GEMs

Micro Mesh Gasous detector - MicroMega

—

1 Active area
| 2 Prolonged strips
4 3 Front end cards
4 TDC cards

5 Gas in- /outlet

Drift electrode ~ 1000 V

Conversion gap
3.2mm

Mesh ~ 500 V =

ification gap
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Gas Electron Multiplier - GEM
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

Particle Identification
Ring Image CHerenkov detector

@ RICH
e >80 m? filled with C4Fio
e 7/K/p identification up to 50 GeV
from 2.5/9/17 GeV

)
s
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Side View
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Konrad Klimaszewski Measurement of AG/G at COMPASS



COMPASS experiment Polarized Beam
Gluon Polarization COMPASS Spectrometer
AG/G at COMPASS Polarized Target

Particle Identification
Ring Image CHerenkov detector
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

Particle Identification

Calorimeters and muon filters

E(GeV)

@ Two Hadron Calorimeters
@ One Electromagnetic
Calorimeter (since 2006 two)

@ Muon identification via muon
filters

50
P (GeV/c)
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COMPASS experiment Polarized Beam
COMPASS Spectrometer

Polarized Target

Deep Inelastic Scattering - DIS
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COMPASS experiment

Triggers

Polarized Beam
COMPASS Spectrometer
Polarized Target

o Trigger: 10*

o Dedicated hodoscopes ,
o Hadron calorimeters 10

10°

10*
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

@ Two cells (since 2006 three cells)

@ Material ®LiD
(since 2007: NH3)

*He - “He Dilution

refrigerator (T~50mK)
superconductive

Solenoid (2.5 T) Dipole (0.5 T)

@ Dilution factor: ~ 0.4 "
f NH two 60 cm long Target-Containers
(N 0.15 for 3) with opposite polarization
@ Acceptance: +70 mrad (since

2006: £180 mrad)
Cooling system: 50 mK

Polarisation (%)

Cells oppositely polarized ~50%
(~90% for NH3)

Beam goes through both cells

[ TR — L L
03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
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COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

The Dynamic Nuclear Polarization (DNP)

@ Target material kept in low temperature (0.4K) and in strong magnetic
field (2.5T)
o High electron polarization achieved (high magnetic moment)
@ Material irradiated with microwaves (MW)
o MW energy set so that simultaneous spin flip of electron and
nucleon is possible
o This energy depends on the value of total spin of the
electron-proton system

@ After spin flip electron relaxes to lower
energy state

@ Relaxation time of nucleon is long
(low magnetic moment - low e relaxation
probability of spin flip)

relaxation

R |

@ Polarization measured via NMR coils

Konrad Klimaszewski Measurement of AG/G at COMPASS

@ Separate MW system for both cells o w
@ MW stopper between cells



COMPASS experiment Polarized Beam
COMPASS Spectrometer
Polarized Target

Experimental asymmetry

@ Extract asymmetry (asymmetries are sensitive to small effects):
Ny — Np

App = ———
P Ny + Np

Ul :> N, == | [N, €=

@ One cell polarized parallel and one cell polarized antiparallel to
the beam.

@ Both cells exposed to same beam flux.
@ Spectrometer acceptance is not the same for both cells.

Konrad Klimaszewski Measurement of AG/G at COMPASS



COMPASS experiment Polarized Beam
COMPASS Spectrometer

Polarized Target

Experimental asymmetry

@ Solution: reverse polarization every 8
hours.

Ny —Np Np—Nj,
Aep = 1/2
= / (NU+ND H+ N,

Upstream Downstream
cell cell

@ Experimental asymmetry is related to e 1
—_— = Ny| | N,

cross-section asymmetry: C
Y Y H—beam »
target spin |

Aexp = PTPBfAH reversal

every 8h

Where:
@ Pt - Target polarization (measured —_— ~tf— N'“.| ‘ - N,

with NMR probes)

@ Ppg - Beam polarization
(parameterization)

@ f - dilution factor
(parameterization)
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Nucleon spin puzzle

Gluon Polarization H L .
Direct measurement of gluon polarization

Nucleon spin

Konrad Klimaszewski Measurement of AG/G at COMPASS



Nucleon spin puzzle

Gluon Polarization H L .
Direct measurement of gluon polarization

Nucleon spin
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Nucleon spin puzzle
Direct measurement of gluon polarization

Gluon Polarization

Nucleon spin

1 1
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Nucleon spin puzzle
Direct measurement of gluon polarization

Gluon Polarization

Nucleon spin

1 1
5= AT +AG+ Lo+ L

@ AY = [y AX(x)dx
AY(x) - polarized quark distribution

@ AY(x) =Y [Agr(x)+ AGr(x);] f - flavors
f
(u.d,s)
@ Agr(x) = af (x) — g5 (x); f- flavors (u,d.s)

q;/f(x) - quarks polarized parallel /

antiparallel to nucleon spin

@ AG = [} Ag(x)dx
Ag(x) - polarized gluon distribution

@ L, g—orbital momentum of quarks / gluons
IEEEEEEEE———————...

rad Klimaszewski Measurement of AG/G at COMPASS




Nucleon spin puzzle
Direct measurement of gluon polarization

Gluon Polarization

Nucleon spin

1 1

@ Only a small fraction of nucleon spin is
carried by quarks
AY = 0.30 £ 0.01(stat.) £ 0.02(evol.)
(QCD NLO fits)

@ How big is the contribution of gluons
and orbital momentum?

@ Solution: measure polarization of the
gluons and orbital momentum of
partons (see talk by Etienne Burtin).

v
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Nucleon spin puzzle
Direct measurement of gluon polarization

Gluon Polarization

AG/G from g3 measurement
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Nucleon spin puzzle

Gluon Polarization 0 .
Direct measurement of gluon polarization

AG/G from g3 measurement

In NLO QCD:
ailx, @) = 5 < &> [CF © AT + (¥ © A" +20,C, @ AG]

DGLAP evolution equations:

d ( AY )_ as(t) ( P, 2n¢Pgs )@( AY )

s - S| S

dt \ AG 27 P2, PE;G) AG Ry <Qz>
d NS _ as(t) Sns NS

thq 2r Paq @ Aq

Distributions (AG, AX, AgM®) are parametrized. Values of the parameters are
obtained from a fit to data.

C; - Wilson coefficients
P;; - QCD splitting functions
DGV (x,Q%) =Y, (e2/ < e > —1) Agi(x, Q%)

Konrad Klimaszewski Measurement of AG/G at COMPASS



Nucleon spin puzzle
Direct measurement of gluon polarization

Gluon Polarization

AG/G from g3 measurement

~~ E
% 0.03F
5=, E | ® COMPASS
5)0.025; * SMC
X 0.02f= |~ fit withAG>0
0015 L fitwithAG<0
0.01F
0.005
0=
-0.005 = -
.0,01;—\””\2 \\\\\‘1 . L
10 10°
X

Results (COMPASS fit to global data [PLB 647 (2007) 8-17])

AY. = 0.30 4 0.01(stat.) =+ 0.02(evol.)
Two equally good solutions were found with AG > 0 and AG < 0:
|AG| ~0.2—-0.3

Konrad Klimaszewski Measurement of AG/G at COMPASS



Nucleon spin puzzle
Direct measurement of gluon polarization

Gluon Polarization

Photon Gluon Fusion - PGF

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
AG/G at COMPASS | |18f py hadrons

PGF selection

@ Open charm production

cC production

hard scale set by 4m?

no background asymmetry
limited statistics

@ 2 high p7 hadrons (Q% > 1GeV?)

o hard scale set by @?
o large statistics
e contamination by other processes

o 2 high pr hadrons (Q? < 1GeV?)

o hard scale set by pr

o very large statistics

e contamination by other processes (resolved photon not
negligible)

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

D%selection

@ Thick and long target enclosed in the solenoid and cooling
system —

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

D%selection

@ Thick and long target enclosed in the solenoid and cooling
system —

o Lack of vertex detector—

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

D%selection

@ Thick and long target enclosed in the solenoid and cooling
system —

o Lack of vertex detector—

@ Very high combinatorial background

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

D%selection

@ Thick and long target enclosed in the solenoid and cooling
system —

o Lack of vertex detector—

@ Very high combinatorial background

@ RICH identification of kaons essential

e Kaons identification for
momenta > 9 GeV

e do not count as 7 particles that have
a positive K id

@ Kinematic cuts :

e zpo> 0.25 where zpo=Epo /v
o |cosOj | < 0.5

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

] : :
. | D" candidates in 2002-2004 |

¢ B N(D") 14577 + 604
? wk S,,=1051 +-18 )
s C Mass 29111 MeVic
o I ;
(- Sigma. 266412 Mevic’
V4 -

ool COMPASS preliminary

0

o

1 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 1
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Open Charm
AG/G at COMPASS | |1igf p hadrons

@ ~30% D° comes from D*
decays

o Cut on a mass difference:
3.1 MeV < Mkrn — Mir — My < 9.1 MeV

@ Cuts on kinematics:

M - MMy (MeV)

@ Zpo > 020
o |cosOk| < 0.85

JET:) A B RPN B P A B B
-400  -300 -200 - 100 200 300 400
M, -Mp, (MeV)
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Open Charm
High p1 hadrons

AG/G at COMPASS

D* candidates in 2002-2004 |

N(D") 3869+ 104
Mass  4.9+0.8 MeV/c?
Sigma 28,6+ 0.9 MeV/c?

S,,=1966 +- 51

N / 20 MeV/c?
=
S

COMPASS preliminary

-400 -200 0 200 400
m(D°)-m(Dﬁt)[MeV/c2]
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Open Charm
High p1 hadrons

AG/G at COMPASS

AG/G from open charm

@ NANc=AFRIAR®D; 0 =F®56RD
@ where:

AF, F: AG, Aq, G, g

Aq =3¢ €f (Agr(x) + Adr(x))
Ag =Y s e (ar(x) + Gr(x))

D - fragmentation functions

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

AG/G from open charm

@ Abc=AFQA6QD: 0 =F®Q56%D @ Selecting D mesons we ensure that we
select only PGF events

@ where:
__S AG
e AF,F: AG,Aq, G, g OAH_S+73<3LL>T
o Ag= Zf e? (Aqf(x) + Aq_f(x)) O wiee
° Ag =3 e7 (ar(x) + G (x))
i H e < >=< AG/5 >
o D - fragmentation functions aLL 5/6

@ A&, - hard process cross-sections

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
High p1 hadrons

AG/G at COMPASS

AG/G from open charm

@ Abc=AFQA6QD: 0 =F®Q56%D @ Selecting D mesons we ensure that we
select only PGF events

@ where:
_ s AG
o AF,F: AG, Aq, G, q o Aj=g7g <au >
o Aq =73 re?(Agr(x) + Ads(x)) @ where:

o Ag =3 e7 (ar(x) + dr(x))
e D - fragmentation functions

AG 1
G < PTPBaLLfS_;,_iB >

0 Ja >=< A&/& >
@ A&, - hard process cross-sections

A exp

@ To minimize statistical error a weighting method is used

_S_

s7paLL instead of using mean

o Events are weighted with w = Pgf
values

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm

AG/G at COMPASS | |18h py hadrons

aj| parametrization

@ Only one measured charmed

- 1
: s
meson In event - nOt enOUgh EO'B; COMPASS preliminary
o o = O Charm analysi
information to calculate a;; gosk T
. = 04
directly “ ool
@ Parametrization is based on s
AROMA Monte Carlo generator ~ **F
0.4
@ Neural Networks are used for the st
parametrization eE -
4L
-1

o Varia bles used 'For' a,, (Neural Network paf:.{metri'salinn)1
parametrization: Correlation factor 82%

2
zDoapTDoaxa Q Y
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Open Charm

AG/G at COMPASS | igh pr hadrons

Open charm result

AG/G

TTTT[TIT T[T T I [ TT T [ TIT T[0T
—
——

e D*
3 o D° .
H D*+D°
1 1 1 1 1 1 1 1 1 1 1
2002 2003 2004 02-04 D*+D°

@ Based on data collected in 2002-2004

o £& = —0.57 £ 0.41(stat.) = 0.17(syst.)
e x; ~ 0.15 (RMS 0.8)

@ Scale ~ 13GeV?(~ 4m?)

Konrad Klimaszewski Measurement of AG/G at COMPASS



AG/G at COMPASS

Open Charm
High p1 hadrons

High p7r background processes

Contributing diagrams (@2 > 1GeV?)

LP

Leading Process

QCDC

QCD Compton

Konrad Klimaszewski

PGF
Photon Gluon

Fusion

For Leading Process
struck quark goes along
photon direction

p1 of hadron in the final
state is small

Non zero p7 can originate
from fragmentation or
intrinsic py of quark

Selection of events with
high pr suppresses
Leading Process

Measurement of AG/G at COMPASS



Open Charm
AG/G at COMPASS | High pr hadrons

High pr (Q” > 1) selection

CUtS wsd -y + 2h(high p) + X

@ Hadrons detected via hadronic calorimeters 5
\\ /"(;

o pr > 0.7 GeV b ”?z,;zq,}

® Yp2 > 2.5 GeV? . |

13 M o

o suppress LP contribution f “l’flin,” |

® xg,z > 0.1: current fragmentation region 0 = 2 10 21‘5

@ m(hy, hy) > 1.5 GeV : avoid p resonance Y P [(Gevie)]

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm

AG/G at COMPASs | High pr hadrons

AG/G from High pr (Q° > 1 GeV?)

AG
> RQCDC) 4+ == PGF

A
AH = Tq(< aLL > Rip+ < aQCDC C < ay;" > Rpgr
° % approximated by A; { S o7
asymmetry R o % 1 L Soupnss * Jos L
onz| c R = os
@ For region x < 0.05 A; is small - } { } } REE J Jos
we can neglect contribution ] S éi ﬂ} b
from LP and QCDC (included in h@; EP
systematic error) e % it Jo
- = 01
1

@ Rpgr - fraction of PGF events - 107 e
determined from MC simulations

x
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Open Charm
AG/G at COMPAss | High py hadrons

Monte Carlo for High pr (Q2 > 1 GeV2)

@ Monte Carlo generator: LEPTO

@ Obtained reasonable agreement with data

zsuof+ ol i+ 2hikigh p )+ % 2000 Ly pedp s Zhikighp )+ X 2500; e = ZhiRIG p )+ %
Hie COM PASS { 20078 n0n; | + COMPASS {2003 i S COMPASE {2007
[ e iy I pretiminary 2000/ e N .
2000} 4 woop 0, ; +
H o4 DATA 1a00; DATA [ [
i L] MG Pl M + +
1500 % oo WL 1500} L
L1 1000; " I | +
1000/ | 5 ey 2 1000/ ]| *
k - el + %
I - f L I -,
500 A 2093 Fu 500 !
I ey 200t e I
! IO .| ([ T P SO iR, T
q R 10 20 40 1 1.5 2.5
Q* [(GeVie) 3

2
Py, [GeVic]
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Open Charm

AG/G at COMPASs | High pr hadrons

High pr (Q” > 1 GeV?) result

@ Result based on data collected in 2002-2003:

AG
o = 0.06+0.31(stat.) +0.06(syst.)

Rpgr = 0.34 £ 0.7

<xg >=0.13

@ Analysis of 2004 and 2006 data ongoing.

@ We are working o methods to improve sample selection.

Konrad Klimaszewski Measurement of AG/G at COMPASS



Open Charm
AG/G at COMPAss | High py hadrons

High pr (Q” < 1 GeV?) additional processes

] Direct processes \ Resolved Photon processes
<
PGF HI/
=
T T~
Qepch, & ‘D;—;Sm
VAR g
E.»/ E'}/LA\
S i
\‘\\-/7//‘
jL.
Leading /——
4
~
El\_/ —~
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Open Charm
High p1 hadrons

AG/G at COMPASS

(Q2 < 1 GeV?) additional processes

79-0q (PGF)
Yg-ag
Yo
A Rorra FAiG
I = TPGFELL —~ qq'—>aq’
A qg—ag
+ Rocp CaQCDC q 99-99
q low
Pr
AqAgq”
299
+ Reqa[]
q
R Aq AG” @ R; - process fraction (MC).
+ 84 LL G @ 3; - hard process asymmetry (QCD).
AG Aq’ @ g, G, Ag, AG - parton distributions in
+ ng z% nucleon (parametrization).
G q @ g7, G7 - unpolarized parton distributions
ggAG AGY in photon (parametrization).
+ RggaLL G G @ AqgY, AG” - polarized parton

distributions’in photon (min - max

Konrad Klimaszewski Measurement of AG/G at COMPASS
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Open Charm
High p1 hadrons

High pr (Q” < 1 GeV?) Monte Carlo

Monte Carlo generator: PYTHIA

Agreement with Real Data (blue points) and Monte Carlo
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AG/G at COMPASS

High pr (Q” < 1 GeV?) result

w#+d -+ 2h(high p)+X
COMPASS preliminary

1 1.5 2 25 3 3.5
 p2 [GeV?]

@ Based on data collected in 2002-2003 (PLB 633 (2006) 25-32)
o ££ =0.024 £ 0.089(stat.) == 0.057(syst.)
° xg ~ 0.095139% (RMS 0.8)
o Scale 3GeV?
@ Preliminary result based on 2002-2004 data:

£E =0.016 4 0.058(stat.) = 0.055(syst.)
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AG/G at COMPASS

fit with AG>0, MS scheme, Q2 3((3ewc)2 QCD ﬁtS:

””””” fit with AG<0, MS scheme, Q? 3(Gevlc)
COMPASS, open charm, u?=13(GeVicy’, prell
COMPASS, highp,, Q° 2<1(GeVicy, prel.

*

(] o o

: COMPASS, mgnp Q >1(Gev/c)Z prel. Y Llnes obtalned fl’Om
A

¢

o
©

SMC, high p., Q* >1(GeV/c)

R | NLO QCD fits
e 3 o o
including a new

COMPASS deuteron

AG/G

o
~

I
[N}
TTTTTT
o

O %/ | S— results on g{’ (PLB
o e 647 (2007) 8-17).
s @ Two equally good

F - solutions forAG/G
'O-sz L \1 . L were found. For both
10 10 X |IAG|=0.2—-0.3.
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Prospects

@ 2006 and 2007 data to be analyzed
o Increased statistics in 2006 and 2007 due to new COMPASS

magnet

e Upgraded RICH detector will increase Kaon identification
efficiency

@ 2004 data for High pr (Q? > 1 GeV?) sample is being
analyzed

@ Usage of neural networks is studied as a tool for selecting PGF
events (for both channels)
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Summary

@ Recent results of AG/G from COMPASS were presented

@ Present measurements indicate that AG/G is consistent with
zero at xg ~ 0.1

@ We are working on further analysis and hope to show new
results with even better precision in near future

@ Measurement of orbital momentum of partons in nucleon is
needed to solve “nucleon spin puzzle”
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Spares
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Open charm systematics

A number of potential systematic effects studied:

’ Source of uncertainty \ 0(AG/G) ‘
Background asymmetry 0.07
Binning procedure 0.04
False asymmetries (pulls method) 0.10
Fitting 0.09
Parameters of Aroma 0.05
Target polarization 0.03
Beam polarization 0.03
Dilution factor 0.03
Combined systematic error 0.17

AG/G = —0.57 + 0.41(stat.) £ 0.17(syst.)
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High p7 hadrons Q2 < 1 GeV? systematics

@ The systematical error can be decomposed:

o False asymmetries (experimental systematics): 0.014
o Resolved photon contribution: 0.013
e Monte Carlo tuning: 0.052

@ The MC parameters were changed in a range where the
resonable agreement between the data and MC remains
o 30% difference in R found PGF
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AG/G from g3 measurement

2
o COMPASS, Q=3 (GeV/c)
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Z@‘" o4 | @ g
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= f vty - o
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0.1 A v g"evolved by fit with AG<0
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-0.15= ). a
02E — QCBD fit with AG>0
s g/ -------- QCD fit with AG<0
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AG/G from g3 measurement

[Digtributions of gluons, MS,AG<0] [Distributions of gluons, MS,AG>0]
0.1F 0.5r
C [ O A 2
o , 04 Q"=1.5 (GeV/c)
E F |— Q%*=3(Gevicy
F = XAG(X F
0.1 ( ) Ociny Q%=10 (GeV/c)?
-0.2; . 0.2
| 2_ 2 L
oaf | OTteCev) 01~ X AG(X)
F Q*=3 (GeVlc)*
0.4F Q=10 (GeVic)y O
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-0.
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