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- Drell-Yan di-lepton product
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Electromagnetic process

factorization holds, two scales, M2,
and qg;

g = quq(xlﬂkD;Qz) U fq(xzakD;Qz)dé-qqﬁm_

DY reaction allows to measure the parton distribution functions
without the convolution with the fragmentation functions
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PCOMPASS?T

® Clean method to study PDF — no convolution with FF
- p! —»ptuX ; mp —ptuwX — flavor separation (uu)
m*p! »putpX ; wtp —»p*pX —flavor separation (dd)

® X, X, >0.1

* Intense (10® h/spill) hadron beam

* Polarized target

® Large acceptance spectrometer

* Possibility to trigger on both muons and electrons

* COMPASS is a running experiment
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Collins-Soper frame

lepton plane (cm)
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PRD39,92(1989)

V ~ 30% possible explanations :

Parton Model O(a®) A=1, p=v=0 * higher twist effects
* factorization breaking

LO pQCD O(al,) 1-A -2v=0 Lam-Tung relatiérBoer’'s Model - transverse
momentum dependent PDF (at LO
NLO O(a2) 1-A -2v # 0 small and positiRBD 65, (2002)034008

Collinear factorization:
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Use of unpolarized Drell-Yan mp-dfuX

. [d*a:l1 g, P 1M, |(uo” 1 dg)
Id T o
can be parametrizedr —ET[y(Hcos ( 032¢sin29]

All angles are defined in the Lep

SR

First Moment of Boer-Mulders function
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_COMPASS DY :mp™SpiuXth

golden channel to measure the transversity distribution
do' —do'

do' +do’
: azimuthal angle of the target spin vector wrt the lepton plane

: target spin vector W

Use of single polarized Drell-Yan mp">utuX §S54 =

-
-

h=p, 5 1-1Xis

[40d@. [da,(1 4, |/ M, )sirl@ldo S ) - do(=S,..)
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Y= ¢+ P, LI)=(P - Qs
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Boer Mulders

COMPASS DY

Unpolarized DY

function

g |

Transversity functior

g ASIN(@HG)
Transversity: 4 S VB

Polarized D
ivers function
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Sivers: k)

e s
SR Dq‘ Fundamental QCD prediction
IT |py Collins, PLB536, 43(2002)
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COMPASS COMGeant setup 210801
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safe region

M interval out of the resonances region
to be selected (4 GeV/c2< M < 9.0 GeV/c?)
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Kinematic range: COMPASS acc.-

Generator :
input: p: GRV 98 low, @2, = 0.8 Eur.Phys.J. C5 (1998) 461 -
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Good acceptance in the
valence quark region

Overlap with past experiment
+ polarized target
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Sivers distribution

function for u, d flavor

for SIDIS
sign to be reversed for D
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COMPASS 2007/ test fou
measurement conditions

Conditions:

® - beam of 160 GeV/c

® Beam intensity is 4:10¢ h/s!

® Compass PT target (120 cm NH,)

® L uminosity 1031 cm-=2s1

® Test duration is about 20 hours
Results:

® 1 beam is OK

® Radiation condition in the area is OK
® Spectrometer behavior is OK
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PPPC S OTC —

® This project will be a part of updated
COMPASS proposal

® COMPASS spectrometer upgrade
preparation: 2009-2010

® Muon trigger in LAS
® Radiation Hard central part of ECall

® First data with pion beam after 2010
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