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e quarks spins: AY = Au 4+ Ad + As
e gluons spins: Ag
e orbital angular momentum of q & g: L,

e Naive: AY =1

EMC 1987:




SPIN STRUCTURE FUNCTIONS

e DIS with polarised beam and target

— longitudinal pol. Ag = ¢ — o
— transverse pol. Ag| =g~ — gfe

e Structure functions

g = a,Fl(.%',Qz)“l"bFZ(x)Qz)
Ao = agi(x, Q2) + Bga(z, Q2)

o QPM

0@ = 53 AA(r,Q)
A, @) = 03¢ g, @)



e Double spin asymmetries

L Ao L Ameas

A= — = hneas
26 IP,f

e target & beam polarisations: F,, I,
dilution factor: f, fraction of polarisable nucleons

e depolarisation of virtual photon: /)

Ay,
g1 = Dl

ALFl y . _4332M2

g2 d ~ 2917 8 Qz

e virtual photon asymmetry
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THE PLAYERS
All started 1972 at SLAC with E80 and E130!

SMC 1992-1996
CERN pt beam: 100-190 GeV
targets: butanol, ammonia
twin target

SLAC 1992-1999, E142, E143, E154, E155, E155x
SLAC e: 28-48 GeV
targets: 3He, butanol, ammonia, °LiD
rapid change of beam polarisation

Hermes 1995-
Desy et: 27 GeV
targets: 3He, H, D; internal gas storage cell
rapid change of target polarisation



KINEMATIC RANGES
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e new low Q? data from SMC
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PRESENT STATUS OF

A{ AND ¢y

o New data:

E155 0.015 < o < 0.75
g} preliminary
g{ published
most precise data

Hermes (.02 < & < 0.8
gy 1997 data published

good agreement with E143,
same kinematics (27 GeV vs. 29 GeV)

SMC G- 107° <& < &-10*
g, g¢ published
low x, low Q? data
no surprise



PROTON ASYMMETRY
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NEUTRON g;(z, 5 GEV?)
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SMIC w1 e

e extend to z =6-10"% at Q% = 0.01 GeV?

e effective dilution factor f’, NHj3 target
use hadron-tagging for = < 0.02
e ue scattering dominates at z ~ m./m,, remove by

— hadron selection ----
— kinematic cuts -
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SMC Low Q% DATA: A1, zqg:
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PROTON ¢gi(z, QQ)

E155, G. S. Mitchell, DPF'99
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ANALYSES

e choose scheme

e choose (J;
e choose parametrisations of AY, Aq™®, Ag at Q3
e fit g; data

e recent fits:

Altarelli, Ball, Forte, Ridolfi AB
Leader, Sidorov, Stamenov (DIS'99) AB, MS, JET
E154 AB, MS

E155 preliminary
SMC AB, MS
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e Preliminary E155 NLO Fit
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e comparison of two programs
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e Comparison of AB and MS schemes
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e distribution functions
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)MENTS OF NLO

1: Altarelli, Ball, Forte, Ridolfi

2: Leader, Sidorov, Stamenov; DIS'99
3: E154

4: SMC

MS  AB

FITS

a la Windmolders, DIS99
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e SMC World data (EMC, SMC, E142, E143, E154, Hermes)

e QCD extrapolations: SMC, E154, World
Regge extrapolations: E142, E143, Hermes

G.K. Mallot
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o |[A2] < VR

e data:

SMC exploratory |As| << VR
E142-E155 AP >0, A compatible with 0
E155x prelim. precise datal



04

0.2

-0.2

0.4

0.2

-0.1

11-98
8451A2

G.K. Mallot
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Wandzura-Wilczek term AYVW
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PRELIMINARY E155X As

e precise E155x data! (preliminary)

e — Wandzura-Wilczek term A3VW
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STRUCTURE FUNCTION g9

e — twist-2 term: g3'"V

e -- -- bag model calculations
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d E143 AVERAGE 2Q GeV Stratmann: dot-dash
% E155 AVERAGE 38 GeV Song: dot

Weigel: DASH

| I I | | [EHES. N | | LI B i | LI L L | T T 7T T

0.04

Proton

0.02

0.00 =

Xg2

-0.02

I.Ill.l.llllllllll|lll]|l

-0.04
0.04

0.02

0.00

XQ2

ILlIllIIIIIiILI]iIIIl

llllllllllllll]ll]lljll[

0.0 0.2 0.4 0.6 0.8
X

-
o

G.K. Mallot LP'99, SLAC, 12 Aug. 1999



TWIST-3 ME dg

e World data , d8 = 0.007 £0.004, dg = 0.0040.010
E142, E143, E154, E155

e theory: bag model, QCD sum rules
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e Hermes and SMC (z > 0.04)
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e Hermes and SMC (z > 0.04)
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e no effect for positive hadrons

® two points below zero at moderate p?

AII
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ASYMMETRY

A. Bravar, DIS'99

Transversely polarised target
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SUMMARY AND CO

NCLUSIONS

e new go data from E155x

e new g; data from E155, Hermes (g7) and SMC (low

z, Q%)
e g; analysis finalised by SMC, E142, E143, E154

e NLO QCD analyses describe data well
Ellis-Jaffe SR violated, Bjorken SR verified

e However, A g hardly constraint

e Need direct measurements of Ag

Compass at CERN: open charm from PGF
setting up, start physics data taking 2001
RHIC complementary, polarised data from 2001
Hermes difficult



