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Kr-dependent Parton Distributions

rwis2pprs  f1'(2) = u(z), gf'(z) = Au(z), hi(z) = du(z)
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Status from literature

World data on F.,° World data on g/

December 1998
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Transversity h, still unmeasured and poorly modeled
A review in Barone, Drago, Ratcliffe, Phys. Rep. 359 (2002) 1



Drell-Yan Di-Lepton Productionpp — 1" X

Why Drell Yan?
Asymmetries depend on PD only (SIDIS—convolution with QFF)

3 planes: plane 1 to polarisation vectors

p—v" plane mmm) plenty of (single) spin effects
XAy plane
Why p ?
Each valence quark can contribuite to the diagram
Kinematics
M? M?
Ky =
AR 2P q y 2P, e q
X~ Xi™ X»

B(P,) M’

T=XX, = —
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Drell-Yan Di-Lepton Productionpp — p'u X
T

do _durx 1 Zaei[fa(xl)fa(xz)+fa(X1)fa(Xz)]

dM?dx . - 9M s X, + X,

Counts/0.1 GeV/c?

Mass (GeV/c?)



Target quurkldntiquar k, x,

o
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Phase space for Drell-Yan processes

Beam antiquark / quark, x

/N 55
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T = const: hyperbolae
X = const: diagonal



Drell-Yan Asymmetries — Polarised beam and target




Drell-Yan Asymmetries — Polarised beam and target

» Za ei gj(Xng(Xz) _ sin*0cos2¢ Za ejhf(xl) hf (X,)

LY e IF(xy) T Heos™® Y oMk (x)

_ 2sin20 cos¢ M Za ej (gj (X)) X, g; (X,)- thi (X)) hla (Xz))

A

ALT - 2 2 ~a a
I+cos™ VQ2 Zaeafl(X1)f1(X2)
To be corrected for:
1

____________________________________ =t P
I’ 2 4
Y. P h NH, pola3rlsed target:

o f=—=0.176

4 -:, 17
" P, ~0.85

lepton plane {em)



Drell-Yan Asymmetries — Polarised beam and target
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Drell-Yan Asymmetries — Polarised beam and target
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[IM. Anselmino et al.,hep-ph/0403114



Drell Yan Asymmetries — Unpolarised beam and target

Di-Lepton Rest Frame
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Angular distribution in CS frame

E615 @ Fermilab

T-N — u+u-X @ 252 GeV/e ’
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* cut on P selects asymmetry

* 30% asymmetry observed for 7T



Angular distributions forp and T — 7T-N,pN @ 125 GeV/c
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Drell-Yan Asymmetries — Unpolarised beam, polarised target
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Even unpolarised beam 1s
a powertful tool to investigate
K dependence of QDF

D. Boer et al., Phys. Rev. D60(1999)014012.



Drell-Yan Di__—Le__pton Production pp — %, —-upu X
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Drell-Yan di-lepton cross section
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H duction Spin A tri
- YP?IQQ;PI'O uc 1_01_1__ pin Asymmetries

Analysing power N 1 N, (¢)-N,(9)

N B I "

Depolarisation P, cosO N, (¢)+ N, (9) Data available for Dy:
! 3.67 GeV/c Dyn <0

D~ [PAT(1+PBAN COS (p)—PM (1—PBAN COS (p)]

2P, cos ¢ 13.3-18.5 GeV/c Dy, ~ 0

1 200 GeV/c Dy >0
Key to distinguish between these models Dy @ 40 GeV/c MISSING



Models account correctly for cross sections.

A A
Models do not account for DNNor KNN i

NEW DATA NEEDED



Transverse Slngle Spin Asymmetries

New experiment with polarised nucleon target, and p in a new kinematical
region:

e new data available

* DY-SSA (A-) possible only @ RICH, p'p-scattering:

DY DY
G5, @ smallers>> o0, @ larges
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Electromagnetic form-tfactors
e
FF in TL region ( pp — €'€” ) related to nucleon structure

New information with respect to SLL FF (eN-scattering)

TL - FF: * low statistic
* no polarisation phenomena

pp—opp . .do

dQ mmmmp  alternative way to FF

* analysing power




Beam and Target

Key features:
Generation of intense,
high-quality secondary beams

SIS 100 Tm

SIS 300 Tm . .
of rare isotopes and antiprotons.

U: 35 AGeV T At e N ;

p: 90 GeV wo rings: simultaneous beams.

SIS 18
Proton ESR
o Llnac |
| #J HESR
Eﬁ —SFRS
L ’C Radioactive
/ ‘ lon Beams
7\ (
: 77 PlaSma o
UNILAC | Physics target

Nuclear

Collisions Atomic
Physics NESR



E5 =14.5 GeV

[.<2-10%cm™%s™

AV <+10™
p

PANDA:
design not compatible with polarised target

Excellent but do not fit key requirement:
E > 40 GeV




Beam and Target - ASSIA

R———

NH; 10g/cm?’: 2 x 10cm cells with opposite polarisation
3

f=—
17

P. ~0.85

L=%-1O-6-1O23 1.5-10" =1.5-10"' m™%s™




Beam and Target - ASSIA

- = .
- o
- - _‘ﬁ
= i -

TARGET COMPASS like

Transverse and longitudinal polarisation

BEAM high luminosity and intensity p
Eventually polarised p -beam from SIS300




Alternative GSI solution - ASSIA

HESR =) collider
polarised p and p beams




Possible setup scheme
similar to the COMPASS first spectrometer




Sketch of the apparatus - ASSIA

HODOSCOPE
ABSORBER
MAGNET
DC i
DC i
MINIDC i
POLARIZED TARGET i
BEAM i
MINIDC : drift type detectors like GEMs and uMEGA HODOSCOPE
DC : small drift type high spatial resolution detectors

+ larger detectors with dead central area MUON DETECTOR




Beam and Target - PAX

POLARISED INTERNAL TARGET “A LA HERMES”

L ? """""" nozzle
. st sextupole

O R

l 2nd sextupole

Target
S ource Detector

> e .. ...... .. ... :z.: ..8 :...:.:::': :° .. >
Beam : F Storage Cell

N4

Polarimeter

Hidrogen/Deuterium

Longitudinal Polarisation: P = 0.85 wwe Bl T omw
o

Transverse Polarisation: P = 0.80
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DRIFT
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Sketch of the apparatus
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Summary

Main goal: spin physics == nucleon structure
DY di-lepton production =distribution functions
Spin observables in hadron production=fragmentation
Electromagnetic form factors

Ideal tools: polarised p beam, polarised nucleon target

Key issue: /s in CM frame to span large x,,x, domain

Slow extraction from SIS300 HESR p—p (collider)
. B . 3
polarised target, both P; and Py no diluition factor

MORE WORK, SIMULATIONS NEEDED
DISCUSSION WITH GSI MANAGEMENT:

e what 1s feasable
e physics 1ussues



