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probing hadron structure
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« Drell-Yan — physics case (selected topics)

Kinematics

Unpolarised Drell-Yan

Single (Transverse) polarised Drell-Yan
Double polarised Drell-Yan

J/Psi production and J/Psi <-> DY duality
Access to GPDs?

Some indications to the future Drell-Yan experiments
Future Drell-Yan experiments:

— Fixed target experiments (COMPASS, E906, J-Park)
— Collider experiments (RHIC, NICA SPD, PAX (GSI)

4-09-2009

Some conclusions
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Drell-Yan Kinematics (collinear case) s s

A+B— It +1"+X
Py = %(1,0,1)
Pp = ¥(1,0,-1)

pa = Li2,(1,0,1)
Py = Hay(1,0,-1)

= Collinear virtual photon:
q =Pat+pPp= (QO, 0’ qL)

= Observing the dilepton we can “observe™ the 4™ and directly have information on partons

o M? =¢* = (pa +pp)? 'y—gln(gﬁfgﬁ)=%ln(§—‘;) ['T=xa$b=M2/S ]

— Mty _ ot
Naop = €50 = L5 g Melis -> COMPASS
Oleg Denisov 3
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5 K2, 2k
P = Faa(l+ 8 8 1+ 330)

po=Fan(l— T, 2 —1+ 52

= ... and the 4" (dilepton) momentum has a transverse component in the h.c.m.

q¢ = Pa + P = (9,97, q1)

[\ qr =kia+kip ]
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frame

Only low g7 (¢7 < ¢°) A
have a non-perturbative origins

4-09-2009 Oleg Denisov
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= A model indipendent expression for the angular distribution of the unpolarized Drell-Yan
can be written by means of the so called helicity structure functions :

dN 3 Wp(1+ cos?0) + Wi (1 — cos®0) + Wa sin 20 cos ¢ + Waa sin? 6 cos 2¢

dQY 8« 2Wr + W,

or in terms of the parameters A, p, v:

% — —4ﬂ(§+3) [1 + Acos? +psin 26 cos ¢ + (v/2) sin? f cos 29"’]

N Wr-Wwp = Lam-Tung sum rule:
W 4+ W
TWA - 1—-A=2r or Wp=2Waa
T Wrtw
Wan o Partonmodel: A=1, v =0;
AA
V= —
Wr + WP,

o as QCD corrections: A # 1, v #0;butstll 1 — A = 2v

= J.C. Collins and D E. Soper, Phys. Rev. D 16 2219; C.S. Lam and W. Tung, Phys. Rev. D 18 2447
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Unpolarised Drell-Yan angular distributions:
Lam-Tung sum rule violation Sesone i Torne

= NA10: 7 (194GeV/c)W — putpu~ = E615: 7 (252GeV /)W — putpu~
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(Collins Soper frame) p=qr/M
Falciano et al, Z Phy. C 31, 513(1986) Conway et al, Phys. Rev. D 39, 92(1989)

4-09-2009 Oleg Denisov 6



Unpolarised Drell-Yan angular distributions: L’ﬁ””
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Boer-Mulders function (cos(2¢) modulations) Seione i T

= Non perturbative effect: intrinsic transverse motion+Boer-Mulders function

hfﬁf]}
M M;'

do

diqdQ

6A[2 Z {(1+c0390).7:[f1f1]+Sin29c052¢]-"[(2ﬁ.k,_ufl.ku)

A term e
v term

where:  F[ff] = /koukolﬁQ(ku + k1o —qp)f(z1, k11) f* (22, k1a)
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Very recent paper by Arnold, Metz and Schlegel arXiv:0809.2262

2
¥ s
f’f _ f" m

n qd” ['\'f“)“

{{l | + cos” 8) Firy + (1 — cos™ 6) Fiiyr + sin 20 cos Fo * +sin” 0 cos 26 Frr ﬂ}
+ Sar (H"' W‘lllnf SIS 4 gin® @sin 26 [,5.11-‘-)
+ Siur ( sin 28 sin o [-’ I ® 4+ <in- 2 0sin 26 },;-'i;f .’)
+ (Bl [‘m e (I 1 + cos™ 8) Fr; + (1 — cos” ) 1.‘3(, + sin 26 cos ¢ £ 7 “ + sin” 8 cos 2 Fro 3‘.”)
+ cos oy, (sin 20 sin o F;j, * 4+ sin” f sin 2¢ . e o )]
g ‘§h',' [sih O ('l 1+ cos" @) F! r+(1- cos? 9} F2 . + sin 20 cos o F;.;\\ i 0ccane (:. 98 )
+ cos dy, (.\in 26 sin o 1’ - * + sin® # sin 20 ;l"“!‘ 2 )]

+ Sar -‘."'[.[I(Ii.l ‘f('uslf’] }Il,.’. + (1 — cos” 0'11_! + =in . 0(1nuf‘fww+\lll thcoss "}-l”‘ )
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2
aem

= X
d*qdQ)  2sM?
{ ((1 + cos? 9)F[1;U +(1— cos? 0)FL2;U + sin 260 cos ¢F§?j¢ + sin® @ cos 2¢Fg§ %)

+|SBT|[sin dsp ((1 +cos? ) Ffip + (1 — cos® 0)F 1 + sin 20 cos ¢ F o @ + sin? 0 cos 26 F o Q‘b)

CoS P55, ( sin 20 sin d)FLs}i;‘, ¢ 1+ sin? @sin 2¢F(§i'?"2¢) }

|

= In parton model there are only 3 indipendent
(combinations of) structure functions:

F LIIT — Sivers Effect

in(2é6—ao
F ls;;( 7T95B )—> Boer-Mulders @ transversity

in(2
F LS;;( d+ds 3)_, Boer-Muld@y

From Amold et a/ arXav: 2262
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Single polarised Drell-Yan: SSA P
A'B _ 5 AlB 2
dO’ dO’ _ Xom Z eg 2%
dQddzxq dIQquT 6M2 —
{|SIT|(1 + cos? 0) sin(¢ — dg )f[ﬁ- k4 fir f1 }
! M; D. Boer, Phys. Rev. D60, 014012
. hihi
—sin? 0 sin(¢ + s, )F [h- k12 11\.121 }

2 o A b hi
—sin“ @ sin(3¢ — d)sl)]:[(4h- kio(h-k11)"—2h-k 1(k11-ki2)—h- k.LQk.Ll) Ma ]}

= 6 and ¢ 1n the dilepton rest frame

= ¢s, 1 the dilepton rest frame!

Ancp) = [ dQos sin(é £ 5)[do(¢s) — do(—¢s)] \ﬁé

[ dQdog[do(ds) + do(—os]

T —
N);\

~pien plane (€m)
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TMD PDF effect SIDIS <->DY INFN
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) Collins: Phys Lett B536:43-48 2002 )
SIDIS DY
A. Schafer —
| Mainz’09

L T . ]

= The sign of the gauge link is related to time direction of the Wilson line.
For a T-odd function, it implies that the function changes sign
for a past/future pointing Wilson line

hiL (CL" kT)

flJ’_T(x* kT)

11

SIDIS

SIDIS

= —ffl:]"(a:* kT)|DY

= —hi (z, k) ‘DY J.C. Collins, Phys. Lett. B536 (2002) 43

Special thanks to A.V.Efremov
J. Collins, talk at LIGHT CONE 2008
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Double polarised Drell-Yan: direct access to L’ﬁmmm

Transversity e

directly accessible uniquely via the double transverse spin asymmetry
A+t in the Drell-Yan production of lepton pairs

2 eqhi(x. MOb(x,. M?)

do'l —de™ B /_
Am=—s—r=in N oo 9-uwidd.. ’
ds' +do D exq(x;. MP)q(x,.M?)
E
sin’9 e Spin asymmetry of the QED N

T 1+ cosd elementary process

definitive observation of h;9(x,Q?) of the proton for the valence
quarks (A1 in Drell-Yan >0.2)
M.Nekipelov -> PAX

Feasibility study is underway, polarised

antiprotons(>20%) - not a trivial issue
4-09-2009 Oleg Denisov 12
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- JW -DY duality - close analogy between Drell-Yan and J/¥ production
mechanism:

— Occurs when the gluon-gluon fusion mechanism of the J/W¥ production is
dominated by the quark-quark fusion mechanism

— We can expect that the duality is valid in the COMPASS kinematic range

» Key issue for the applicability of the J/¥ signal for the study of hadron spin
structure

« J/W production mechanism by itself is an important issue

0

dma~
“e7 T 3M32,
7

)

Y = J/W substitution

1 1
MT (M2 M3, + M2, T2
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Drell-Yan processes and access to GPDs INFN
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Very preliminary — feasibility is under
discussion now, some indications:

» O.Teryaev: Drell-Yan pair production in the pion-nucleon collisions for
large xg (the region whose exploration is favourable in COMPASS
kinematics) is sensitive to such an important and hot ingredient of pion
structure as its light-cone distribution (DA). In other words in this
kinematic range pion participate in the interaction coherently (as pion)
rather then by only one of its quark.

References:
A.P.Bakulev, S.V.Mikhailov and N.G.Stefanis, Phys.Lett.B 508, 279 (2001)

A.Brandenburg, S.J.Brodsky, V.V.Khoze and D.Mueller, Phys.Rev.Lett. 73, 939 (1994)
A.Brandenburg, D.Mueller and O.V.Teryaev, Phys.Rev.D 53, 6180 (1996)

*B.Pire, O.Teryaev: Semiexclusive DY — crucial test of the GPDs
universality (time-like process contrary to the Deep Inelastic scattering)

Reference:
B.Pire, L. Szymanowski, arXiv:0905.1258v1 [hep-ph] 8 May 2009

4-09-2009 Oleg Denisov 14



Some indications for the future Drell-Yan experiments ,N:,?
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TMD PDFs — ALL are sizable in the valence quark region

0.5'vvvv'vv'v'vvvv‘v vy 0.05
. — |pxh,“(x,p7)|M| ]
4 .Y
Ipxh,“(x.p )M | 0.04 |
S It xf(x,p]) :
03 - - xf(x,p) :
' s 003f
? =
<
: < 002}
: 0.01 |
) T L TP U SR ——— - PREEPEE 0
0.2 0.4 0.6 08 1
X
= Boer-Mulder function for v and d quarks Sivers effect in Drell-Yan processes.
M. Anselmino, M. Boglione U. D'Alesio,
as extracted from p + D data S. Melis, F. Murgia Ag Prokudin
from Zhang et al Phys. Rev. D77.0504011] Published in Phys.Rev.D79:054010, 2009
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Safe region: 4. <M < 9. Gev/c?

In the dimuon mass spectrum, 2 background
sources must be considered:

) TV at 400 GeV :
2107 NASO.peFbacd00 Get ¢ physics background:
2 DRELLYAN D and D decays to u*X;
= 3| ' OPEN CHARM .
g”’ surnnRCE J/y and ¢, also a subject of research.
S102, \\ " ¢ Combinatorial background
] ‘ ' 7 and K decaying to uv
10 \\ ” il 1
: ' " "““ | The cleanest region to study Drell-Yan is
1 - ‘
AN Y 4 < M < 9. GeV/e?
2 6 7 ,
M (GeVic) . ‘ ..
H In the region 2.0 < M < 2.5 GeV/c? there is im-
portant contribution from background sources.
Polarized Drell-Yan measurements in COMPASS C. Quintans -

4-09-2009 Oleg Denisov 16



Some indications for the future Drell-Yan experiments INFN
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T = xqxp = M?/s

1. Drell-Yan experiments:

— High luminosity (DY Cross Section is a fractions of nanobarns)
and large angular acceptance, better pion or antiproton beams
(valence anti-quark)

— Sufficiently high energy to access ‘safe’ of background free M,
range (4 GeV/c <M, <9 GeV/c)

— Good acceptance in the valence quark range xg > 0.05 and
kinematic range: 7 = x,xg = M?/s > 0.1
2. Polarised Drell-Yan:

— Good factor of merit (F,,), which can be represented as a product
of the luminosity and beam (target) polarisation (dilution factor)

(Fm~ L % Pbeam (ﬂ)
4-09-2009 Oleg Denisov 17



Future Drell-Yan experiment C s

« Fixed target experiments (COMPASS, E906, J-Park) characterised
by:
— Very high luminosity (>1033 cm-2s-1)
— Only muon in the final state (hadron absorber has to be used
because of the ‘all forward’ geometry and high luminosity)

— Light unpolarised targets (liquid hydrogen and deuterium) and
solid state polirased targets (NH;, °LD)

— Pion, proton and (probably) antiproton (COMPASS) beams
» Collider experiments (RHIC, NICA SPD, PAX)
— Moderate luminosity

— High universality (not only TMD PDFs, J/Psi and related aspect

but also formfactors, various hard processes — not a topic of this
talk)

4-09-2009 Oleg Denisov 18
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COMPASS experiment at CERN sl

Polarized target

. Dipole magnets
~ RICH

& 350 tracking planes
| Calorimeters

Yo

o e
—_— T

nl:‘!:ll_b-_llzfﬂ’
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1.
2.

3.
4.

o O

INFN

Why Drell-Yan @ COMPASS (e

Large angular acceptance spectrometer

SPS M2 secondary beams with the intensity up to 6x107 particles per
second

Large acceptance COMPASS Superconducting Toroidal Magnet
Transversely polarized solid state proton target with a large relaxation
time and high polarization, when going to spin frozen mode;

a detection system designed to stand relatively high particle fluxes;

a Data Acquisition System (DAQ) that can handle large amounts of data
at large trigger rates;

The dedicated muon trigger system

For the moment we consider two step DY program:
*The program with high intensity pion beam
*The program with Radio Frequency separated antiproton beam

4-09-2009 Oleg Denisov 20



DY cross section and acceptance @ COMPASS, INFN
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oPY (nb) 2.0 < My, < 2.5(GeVic?) | 4. < M, <9.(GeV/c?)
s=200 GeV?, p.=106 GeV/c 1.2 0.10
=300 GeV?, p~=160 GeV/c 14 0.17
s=400 GeV?, p.=213 GeV/c 1.6 0.24
xN 1 "N 1 § 1
0.9 Beam n” 160 GeV/c 09 Beam " 160 GeVic Eoso Beam " 160 GeV/c
] M, >4 GeVict ] M >4 GeVict M, >4 GeV/c*
08} Generated 08 Accepted go'e
0.7? 0.7:* <07
06 06/ 0.6
05 05 0.5 f“
0.4S 0.4S 0.4 'f
03 03 dida 03 4
02} 02} P 02 *;
0.1 0.1 0.1 *
s iy L 10 ! i L A L 1 L i 1 n lllllllnn_l.ln./f‘ln|I|nn||nnl|||l|||l|11
cb 01 02 03 04 05 06 07 08 09 xl % 0102 03 04 05 06 07 08 09 xi "1 08-08-04-02 -0 02 04 08 O.Bx 1
1 1 F

COMPASS acceptance is in the valence quarks region (z > 0.1).
This is also the best region to measure the spin asymmetries, as

expected from theory predictions.

C.Quintans -> COMPASS
4-09-2009 Oleg Denisov 21
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Prediction for Sivers function as a function of x, COMPASS acceptance in X, and

4-09-2009

acceptance coverage XW.VS.Xp
Oleg Denisov

NFN
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Access to the TMD PDFs @ COMPASS o,
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1
'Near future: (7, p') = (ad)  p: (uud)

In the valence region: PV o flajn-) @ flulp)

where f = h%,fl,fﬁmhlshffr

The following topics can be studied:
¢ Sivers function «, quarks-dominance;

¢ Model dependent extraction of transversity and Boer-Mulders
functions.

Longer term future: (p.p') p: (wud)  p: (uud)

In this case, fu5) = fu|p). thus

oY o fulp) © fulp)

¢ Model independent extraction of Sivers and transversity functions.

4-09-2009 Oleg Denisov 23
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Feasibility test @ COMPASS L’ﬁffj,mw
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In 2007, with a #— beam of 160 GeV/c on a N H; target, and without
hadrons absorber: ~ 90000 dimuon events (< 12 hours data-taking).

i

Dimuon trigger COMPASS
‘t 2007 DY beam test

Jr #y=14+5
iH ]L Jf Expected: 20|+ 8
i

Events/50 MeV/c?

-
=

e v 2 3 4 & & T 8 @ '0 20 40 S0 B0 100 120 %40 160 100 200
N, (GeVic?) B, (GeVic)

§“. CONPASS i--:- COMPASS
2007 OY bemen towt [ 2007 OY beam tewt

- -
AR RN RARE RERE RERE

llIllIIlllllllIllllll Illll 1 Ill
:lllllllllllllllll nrsinnn

1 1 1 1 1 1 1 1
22 24 26 28 3 32 34 36 38 4
L os ] s 2 25 3 as -1 0308520402 0 02 04 05 08
p,,, (Gevic) X MIH (GeV/c®)

N
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Pt range covered by COMPASS

L
?o COMPASS
=0 2007 DY beam test
o
2 — Al
§ — M, > 2. GeV/c?
w
10°
9
10
| | pll el

0351

03}

0 05 1 15 2 25 3 35

I

Previous experiments:

4-09-2009

p, (Gev/c) T

4

02}

015

0.1

0.05

Qr(GeV]

= v NAI1O data at 194 Gev/c as function of Q1
fitted by means of a diquark model of the
BM function [D.Boer, Phys. Rev. D60,014012.]
Oleg Denisov

4=m COMPASS Pt coverage

INFN
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08

06

1 1 1
® p +d at 800 GeV/c

= v + W at 252 GeV/c

A T +Wat194 GeV/c

= Same model applied to p + D data

at FERMILAB.

[Zhu et al, Phys. Rev. Lett. 99, 082301]

25
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With a beam intensity ..., = 6 x 107 particles/second,
a luminosity of L = 1.7 x 1033 em=2s~! can be obtained.

— Assuming 2 years of data-taking, one can collect > 200000 DY
events in the region 4 < M,,,, < 9. GeV/c?,

Predictions for the Sivers asymmetry in the COMPASS phase-space,
for the mass region 4. < M < 9. GeV/c?, compared to the expected
statistical errors of the measurement:

— solid and dashed: Efremov et al, Aut
PLB612(2005)233; ut
— dot-dashed: Collins et al, —
PRD73(2006)014021;
~ solid, dot-dashed: Anselmino et al, i
PRD79(2009)054010; | .
—boxes: Bianconi et al, PRD73(2006)114002; ' ! ]
_ short-dashed: Bacchetta et al, b
PRD78(2008)074010. [

4-09-2009 Oleg Denisov 26
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* Pion and, later, antiproton beams (50-200 GeV), Drell-Yan process
dominated by the contribution from the valence quarks (both beam and
target), T = x,x, = Q?/s = 0.05+0.3

« Solid state polarised targets, NH; and °LD, in case of hydrogen target —
pure u-dominance

« Statistical error on single spin asymmetries is on the level 1+2%

* Lol already submitted to CERN SPSC (January 2009), ‘go ahead’ for full
proposal is obtained

* Proposal will be submitted to the SPSC by the end of 2010
* Approval is expected during the 2010
« First Drell-Yan data taking >2012

4-09-2009 Oleg Denisov 27



Other fixed target experiments: E906 and J-Park e
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Hadron Absorber

\ <[ Liquid H,, d,, and

solid targets

Luminosity ~ 1033 cm-?s-’
Beam energy — 120 GeV
Start dates > 2010
Unpolirised

Proton beam only

4-09-2009 Oleg Denisov 28



NICA could provide

unique possibilities for the

1.

spin program:

High energy proton
and deuteron beams

. High luminosity

(> 10 30 cm2c for proton beam)

High polarization (>50% )

. Spin rotation L/T

. High precision of polarization

measurements

. 4 © geometry detector

. Possibility to change beams

energy with ~1 GeV step

NICA Facility at JINR Dubna il

INFN

Istiuto Nazions'o
di Asics Nuciesro

Booster ESIS &

Nuclotron

Collider
C=225m  The second
possible
detector

SPD

Source of Polarized lons (CIPIOS
based) for Nuclotron-M / NICA
complex

will provide ~ 107° d (p)1 /pulse

A.Nagaytsev -> NICA SPD 29
29
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NICA Spin Physics Detector (SPD) L
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7

‘WS#PD Group at JINR is working on the preparation of the spin physics

rogram (Lol) for NICA to operate with polarized beams of light nucleus.

Studies of DY processes

Studies of J/W production processes
Studies of elastic reactions
Polarimetry

Spin effects in one and two hadron production processes
Spin effects in photoproduction .

Spin effects in various exclusive reactions

Spe(ftroscopy of quarkonia with any available decay
modes

Diffractive processes .

Hidden color in light nuclei

Color transparency

and others . .
(studies of unpolarised pp reactions:
direct photons, z-scaling etc)

A.Nagaytsev -> NICA SPD



_ _ INFN
Other Collider experiments pt
Forward detector Scintillation hodoscope
Drift chambers
P35 GeVic '
»515(;;%
Vacuum pipe
EM calorimeter Magnet coils
PAX Detector
e [ =103 cm2s' (polarized pp) -L = 103" cm?s”
* Vs = 200 GeV *S = 30 GeV?
» pp collision * ppbar collisions, e*e-final state
* XX, = 4x10% + 1x10? * X%, =0.2+04

« 2017 YEAR 2027? 31
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Drell-Yan experiments in the two next decades ,INN

European line:

« COMPASS: pion beams (50-200 GeV) on polarised solid
state targets (NH;and °LD) (>2012)

 NICA SPD: proton-proton (polarised) collider (>2014)

« COMPASS: antiproton beam (~100 GeV) on polarised
solid state targets (NH;and °LD) (>2015)

« PAX (GSI) polarised proton — polarised antiproton
collider (>20207, if feasibility is proved)

2. American-Japanese line:

«  RHIC: polarised proton-proton collisions, Vs = 200GeV

« E906: proton beam(120 GeV) on unpolarised 'H, 2H,
and nuclear targets (>2010)

« J-Park: proton beam (30 GeV) on unpolarised target
(>2010)

« J-Park: polarised proton beam on (un)polarised target
(>2077?)

32



Some conclusions o

*Next decade looks very promising for the new
Drell-Yan experiments — a lot of activity in the
field

*The new generation of the polarised Drell-Yan
programs will contribute in decisive way into our
understanding of the hadron structure

 Access to the valence quarks contributions as
well as high luminosity seems to be an important
prerequisits to the successful Drell-Yan
experiment

33



* Spares
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Parton distribution functions

Taking into account the intrinsic transverse momentum A of
quarks, at LO 8 PDFs are needed for a full description of the nucleon:

PR g quark
 nucteon NUCLEON
unpolarized longitudinally pol. transversely pol.
|
g I £, 4
T ® Q- &
© ¥ ¥
g o
z number density
g
v = S St t .t
E § Qom0 o T ie
- =
o 2 helicity
o i i
- : b
S h, © -«
g 1 ) — ?\ transversity
- kr N l‘lL ‘/, 2
T
5 L R LY
c —
:
Polarized Drell-Yan measurements in COMPASS C. Quintans -p2
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WHAT ABOUT A RF SEPARATED pbar BEAM 2?2 /NFN

First and very preliminary thoughts, guided by
* recent studies for P326

« CKM studies by J.Doornbos/TRIUMF, e.g.
http://trshare.triumf.ca/~trjd/rfbeam.ps.gz

E.g. a system with two cavities:

L

F1 L RF2
/1] -~ —

Momentum -
selection Choose e.g. A(I)np

AD =2 (L f/c)(Bt-Byt) with Bt - Byt = (M2-m,2)/2p?

L.Gatignon, 17-10-2006 Preliminary rate estimates for RF 36
separated antiproton beams



COMPASS wrt past DY experiments
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P Licam L Number | L Mass range | Total
(GeV/e) | (ps™1) | (em™2s 'n~1) | of days | (em™2n~1) | (GeV/c?) | number
of events
NA3 150 2.5x107 1.48x10% ~ 81 5.10x10% > 4.1 21600
200 1.5x107 0.90x10* ~ 11 1.14x10%8 4970
280 1.5x107 0.90x10* ~ 62 2.78x10* 20000
NA10 194 5x10% 42.1x10% ~ 65 1.57x10% > 4.0 146700
284 3x10% 25.5x10% ~ 45 0.41x10% 30500
140 0.48x10%° 34300
NA50 450 1x107 41.7x10% ~ | 0.11x10™ > 4.5 2280
NA5S 190 6x107 1.67x10% ~ 280 | 0.81x10™ > 4.0 277200

Experiment NA3 NA10 NA50 COMPASS
Beam/mom (GeV/c) [ pi, p 200 pi-, 200 p, 450 pi-, 150-200
Intensity (p/s) 2 x 10° 4 x 108 6 x 108 6 x 107
Absorber length (m) 1.5 (Fe) |48 (C+Fe) | 5.2 (Al4+C+Fe) | 1.5 (AIO+W)
Beam dump (m) L5 (W+U) | 4. (W+U) 4. (W+U) 1.5 W
Number of i.l. 9 17 15 5-13

Mass resol. (MeV) 170 100 100 ~ 100

4-09-2009

Oleg Denisov

Table 8: Some data on the past CERN Drell-Yan experiments as compared to the COMPASS

future DY exneriment.

Table 6: Some data on the past CERN Drell-Yan experiments as compared to the COMPASS
future DY experiment.
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Boer-Mulders in unpolarised DY at COMPASS INFN
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Fig. 2. The weighted cos2¢ asymmetries in unpolarized 7~ p (solid line) and 7= D
(dashed line) Drell-Yan processes. (a) The MIT Bag model result. The two asym-
metries are equal since f{/f{ = 1/2 in the lowest bag mode in which case is used in
calculation. (b) The axial-vector diquark model result. (¢) The result from large-N..

[We do not aim at a precise estimate of the asymmetries, only to a rough }
comparison among them.

(W)ap  hia (z1)hy " (22)

Up = ayu Flavor separation of the Boer-Mulders

( l?x—p lf;ll;(l'l)fl S‘lz))u iy function from unpolarized pi- p and pi- D
b = apy (W)=-p _ (z1)(h1 " (z2) + b1 " (22)) Drell-Yan processes.
“(1)e-p fr=(z1) (fE(z2) + fi(z2)) ’ Zhun Lu, Bo-Qiang Ma, |. Schmidt

Phys.Lett.B639:494-498,2006
4-09-2009 Oleg Denisov 38




