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Outline

Single spin asymmetry inp'p — 7X as a

coherence effect

Long motivation

e Experimental data

® Previous studies of large x p coherence effects

pr — w.X at large x : sample calculation

Conclusion

Matti Jarvinen September 15, 2007 1/10



Transverse SSA in plp — m(xp, k) + X

e

T

k= (zF pav, k1)
We concentrate on forward pions (large x )

Pion transverse momentum k| sets the hard scale

do! — do?!
do! + do!
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Motivation: Data for p'p — m(xp, k1) + X

FNAL-E704 data (y/s =

20GeV,  STAR data: Ay for 7¥ production at

ki ~1-2GeV): Vs = 200GeV
[PLB261(1991)201, PLB264(1991)462] [arXiv:0705.3483]
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Motivation: Failure of PQCD for forward 0

rrp ~ 0.8 = Distribution and frag-

mentation functions with =, z ~ 0.9
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Motivation: PQCD predictions and STAR results

STAR total
PQCD

Cross section

IS consistent with

However, the predicted behavior Ay

Agcep/k is not seen

p+p —> '+ X at vs=200GeV
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Motivation: Coherence effects at large x g

[l Large xr coherence effects studied in
(unpolarized) Drell-Yan mp — pu =X

[1 Physics at large xp involves the full

(multiquark) projectile wave function:

Single quark factorization fails y d Py
[Berger & Brodsky, PRL42(1979)940] k )’* K
2 AL
u

[1 Expected longitudinal polarization of the

~* at large x  later seen in experiments Pp
[Conway et al.,, PRD39(1989)92]
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Large x dynamics

We studypr — 7T($F, kL) + X for k| — oo with
k1 (1 —2p)fixed, ki(1—2r)~A)op

—> No single quark factorization

Soft part of the amplitude (scale Aj). /(1 — zF)) becomes
coherent with the hard interactions (scale ki)

—> naturally large Ay ?
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A mechanism for a sizeable Ay inp'p — X

[1 Overall coherence at fixed k% (1 — z )

=

Recall: Ay o< Im M _M* | = Helicity flip and dynamical

phase needed
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A sample calculation

[1 We drop one quark from the proton and the gluon exchange inside the pion

[1 Only a single diagram, Abelian gluons and s — o0

[1 The soft quark-antiquark pair has a (constituent) mass M ~ AQC p to
allow the spin flip, otherwise massless quarks

—> large phases arise = large Ay _ (X’X F)P)r l]
(I-yp*: /
p T 2
- _T___ :L) —T{ JU
=\ L s
o k
~ kl
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Conclusion

[1 Multiquark effects arise at k% (1 — x ) fixed

L1 If soft and hard parts of the amplitudes are

coherent large asymmetries may arise naturally

[1 Our mechanism for A supported by the

observed k| dependence
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