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Outline:

« App forjets and inclusive hadrons
Jager, Kretzer, Stratmann, WV (PRL ‘04, PRD ‘04)

e asymmetric jet correlations in p'p
Boer, WV (PRD “04)



What carries the proton spin ?

e spin sum rule : / ~0.1
5 = sAY + AG + Ly + L,

where

x AG(Q?) = dr Ag(x

+ L, 4 quark, gluon orbital angular momenta



In inclusive DIS ...

.. gluons are sub-dominant.
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In hadronic collisions (RHIC) ..
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.. gluons are “leaders”.
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Near-term prospects for measuring Ay

— High-pt jets and hadrons —
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e nucleon spin structure Af,;

e for hadrons : fragmentation functions D" ~- eTe™ annihilation



e jet and hadron caclulations share many features

e however :

AN
N

e final-state singularities . . .

.. cancel for jets

. imply additional non-perturbative input for incl. hadrons

— fragmentation functions
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recall : ¢g. qg. gq scattering :

et X e

e therefore :

Arrn =

t[ f

(Ag(2))> A + Ag(z) B + C

) > ()

e 3 parabola — with a minimum that is negative, but tiny

p = 1.5 GeV :

Afr

0

—10~4

p, =4.5 GeV :

Afp

—10—3

e can be shown with more rigor

Jager Kretzer,Stratmann, WV



near-term future :
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Spin asymmetry for jet production:
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,

Asymmetric jet correlationsin p'p

and the Sivers functions



+ recent STAR for back-to-back hadrons :

e opposite sign A same sign
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o 2 -> 2 scattering: exactly back-to-back

e Intrinsic kT of partons

A0=0,-0

 gluon radiation: Sudakov effects




e Gaussian k| distribution for partons yields unpol. correlation :

U x e (14-cos(d))

I " ! " " I

I Two—hadron az. correlation l
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o dashed line: including Sudakov effects

+ markedly better agreement with data; /( ri}. ~ 0.9 GeV



What’s in it for spin ?

e consider plp — jetjet X Boer, WV

0p = o — 1 —




e realized if Sivers '90

p /> £ _L[/f;

e correlation ~ S - (P X A‘:T)

ST

e requires transverse momentum kp for quark
e interference of .J. = —|—% and .J. = —% amplitudes

e involves quark orbital angular momentum

e rich phenomenology In single-spin asymmetries



e Sivers type correlation :

Fip(ky) oc kE e R0/ x1)

e |eads to spin asymmetry

= [ Pjr*+ Py "+ 2P Pj; cos(A9)| /(1) + (k™)

x (|P£|sillgzbj1 P |-,.111c:,=32) e

o for ]5:,_? | S

x sin(d¢) e (1cos(09))

e use parameters of Anselmino,D'Alesio,Murgia

e very sensitive to gluon Sivers function (various models)



Boer, WV
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e Sudakov effects e factorization ?



Conclusions :

Ag
e a ot can be learned from jets and hadrons
e sign of Ag from forward region 7

e most theoretical tools in place — some challenges remain

e large potential for back-to-back observables
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