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¢ The COMPASS experiment
¢ How to measure asymmetries in DIS

¢ Extract AG/G from PGF events:

* Analysis of open charm events
* Analysis of high pr hadron pairs, at Q% > 1 GeV?
* Analysis of high pr hadron pairs, at Q% < 1 GeV?

¢ Summary and conclusions
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Naturally polarized ;™ beam at 160 GeV/c (Pg ~ —76%)
Beam intensity: 2 x 108 p*/spill (4.8/16.2 s)
Longitudinally polarized °L:iD target (Pr ~ 50%)
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OMP
The spin content of the nucleon

® :
- Nucleon Spin: %

Pt

TGN 9 ang R

¢ From a naive partons model, including relativistic corrections,
one would expect: A> =0.6

¢ But, In 1988, EMC measured: A> = 0.12+0.09 4+ 0.14

|

A measurement of A IS needed
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OMP
Measuring asymmetriesin DIS

O After event selection, we measure the asymmetry between the
O : : .
2 target cells with oposite polarisations:

A4 1 NS - N¥
D~ fPpPgD \ NS + N¥
! u .

Pr and Pg: target and beam

v average polarizations

D: ~* depolarization factor
(D) ~ 0.6

p i % J: target dilution factor
(f) =04
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OMP

AG /G from PGF
" O
O The gluon polarization in the nucleon, AG /G, can be accessed via the
OO photon-gluon fusion process.
" O
0 u

v [ d3 AcPSF (3) AG(z,, )

APGF _
0 T~r—" TN [ ds oPGF(3) G(x,, 8)
O vy q i
o O — par, AG
9 q ~ (arr) Nl
} — (aPGT): analysing power

The percentage of PGF events in the sample Is increased by selecting:
¢ hadron pairs with high pr: gq=u.d,s

¢ open-charm production: D° and D* events: q = c
P P
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OMP
PGF in open charm events

@)
O DY candidates 2003
@) N% 30000 N(D") 4198.2 + 345.2
O E : S.;=297.0 +/- 9.34 Mass 3.14 £2.11 MeV/c®
2'25000:_ Sigma 27.77 £2.63 MeV/c>
Zzoooof—
o COMPASS preliminary
D*t 5 DY%E . (BR 68%
— 7T80ft ( O) 10000 -
sooof—
DO % K_ﬂ-+ (BR 4%) 91(?0 I I I -22)0 I I ‘J/(I)-\.¥I I 2(I)0 I I I 400
m(D")-m(D;)[MeV/c?]
; D* candidates 2003
Event selection: o 700 | —
BN n N(D .8+ 55,
- . E’ 6005 S =523.0 +/- 25.86 Mass  6.14 + 1.38 MeV/c?
¢ RICH is used for particle s F ass ol 2
. . . - 500:— Sigma 26.82 + 1.58 MeV/c
identification. “ oof I
= preliminary
. 300
¢ Raw asymmetries are cal-  F
culated from events in a mass  wf
window around the peaks. N T

m(D%)-m(D)[MeV/c?]

lt:

S AG
ARaw = fPBaLLPTS_i_ e
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AG /G from open charm

o O 2002+2003 data
o
o * Nno physics background
O * ...but low statistics
> O
® o ° B
5 2 ) COMPASS preliminary : 388:23 | ‘ <CLLL> calculated from MC
O f (AROMA generator)
; ' + } ¢ Good description of data
: kinematics (pr, zp and y) by
) P BT PR R coe o b e by MC
) D° D* D%+D*  2002+2003

(AG/G) = —1.08 £ 0.73(stat.)
< at (zg) = 0.15 (RMS 0.08)
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PGF in high pr hadron pairs

The measured cross-section asymmetry A /D results from the sum of

all physics contributions:

u H u W . u u
v q yO Resolved
= 7 v + 9 + photon
2" 4 processes
— —
PGF OCD-C LO-DIS
< >
Q? > 1GeV?: LEPTO (10% of the data)
-

O% < 1GeVZ: PYTHIA (90% of the data)

PGF

2l = Rpgp (“45—) AC + Background asymmetry

Rperand af 7 /D are extracted from MC Rpop = ZEGE
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High pr hadron pairs oM

Q? > 1 GeV?

O
o O Selection of events with 2 hadrons

¢ pri > 0.7 GeV/c
pr2 > 0.7 GeV/c

¢ pi,+ 7, > 2.5 (GeVic)
¢ z>01landxzp > 0.1

Pe—— - - Inclusive triggers
i - Semi-inclusive triggers

i - Calorimetric trigger

And kinematical cuts:

10 10 ' 4 01<y<09
z. fraction of energy from ~* taken ¢ 2<0.05:
by the hadron in this region, because A% = 0,
v fraction of energy lost by the in- QCD-C and LO-DIS can be ne-

cident muon glected.
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AG/G for Q% > 1 GeV?
e 2002+2003 data

O The analysis of the 28K events gives:

A _
D= 0.015 £ 0.080(stat.) 4+ 0.013(syst.)

¢ The MC sample obtained compares well with data

\

larr/D) = —0.75 £ 0.05
Rpar = 0.33+£0.07

—> AG/G = 0.06 + 0.31(stat.) & 0.06(syst.)

at an average gluon momentum fraction (z,) = 0.13 (RMS 0.08)
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High pr hadron pairs oM

° O Q? < 1 GeV?
O
O _ o 10000 u+d - p +2h(high p ) + X
O ¢ The high pr selection is the COMPASS préliminary
; 8000
S ® same as previously.
o 6000

The analysis of the 252K events
(2002+2003 data) gives: 4000

20001

Aj/D = 0.002 + 0.019(stat.)+

+0.003(exp.syst.) O e

104llumi | 16
Q° [GeV?]

A affF> AG . ¢ Since this is an analysis with

=
D Rg GFk< D g G . high statistics, the knowledge
+
ackground ssymmetry of the background contribu-

tions, from MC, is crucial.
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M C compared to data
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¢ MC is well under control and shows good agreement with
experimental data
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Extracting AG/G for Q* < 1 GeV?

O Use PYTHIA event generator
O
O o © o
o = N W .
O O ¢ Low pr scattering and
O Yg-qa (PGF)_ LO-DIS processes are
L neglected.
yd-9 z z é
¢ Resolved photon processes:
qggﬁqqqg need to know the polariza-
99-99 tion of quark flavours in the

deuteron and in the photon.

low p;

direct e resolved photon e low pr scattering
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OMP
Resolved photon processes

; B U
%Q E’EOéR *@é = %EOE

o ¢ The polarized PDFs of the photon are a sum of a non-perturbative
term (VMD - the photon fluctuates into a vector-meson) and a
perturbative (point-like) term [Ref: Gliick, Reya& Schienbein]

¢ The polarized VIMD part is not calculable. But theory defines a

minimal and a maximal scenario:

5 5 5
—qvmp < A¢yp < @vup

which we can use to obtain limits on the contribution of resolved
photon processes to the measured asymmetry.
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AG/G for Q? < 1 GeV?
2002+2003 data

O AG
(F)mm = 0.016 + 0.068(stat.) £+ 0.011(exp.syst.) + 0.018( M C syst.)

AG
—— )maz = 0.031 £ 0.089(stat.) £ 0.014(exp.syst.) + 0.052(MC syst.)

( G
Y

2C — 0.024 + 0.089(stat.)
_ +0.08 -
—at (z4) = 0.09575 o4 0.2 o NN I U W S
. m smc Qb1 HEEn
L0.4[_ ® COMPASS,Q°<1: . i | i il
~ ¥V COMPASS, Q’-’>1§ =
_ A HERMES, all Q® -
_06 i i i |

[Ref: Gliick, Reya, 10° — ”10-1

Stratmann & Vogelsang]
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Summary (1)

O ¢ From the analysis of open charm events, with low statistics, but without
physics background:

AG/G(z,=0.15) = —1.08 £ 0.73(stat.)

with systematic error (mostly from false asymmetries) negligible w.r.t.
the statistical one.

¢ From the analysis of high pr hadron pairs, with Q% > 1GeV?, we get
(2002+2003):
AG/G(z,=0.13) = 0.06 £ 0.31(stat.) £ 0.06(syst.)

¢ From the analysis of high pr hadron pairs with Q% < 1GeV?, with
much more statistics:
AG /G (3,=0.005) = 0.024 £ 0.089(stat.) = 0.057(syst.)
¢ This means that
* either AG/G is small
* or AG/G has to cross 0 around z, = 0.1
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Summary (I1)

¢ 2004 Run statistics Is as much as (2002+2003).

Besides this increase in statistics, there will also be D’s from
other physics channels.

> Data is now being analysed.

¢ COMPASS will continue to take data from 2006 on.
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