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" Does Hermes see the Collins effect in Ay 7

Yes ?

e Data agrees with u-quark dominance, follow predictions.
e Not much constrainton h1, band shows g1 < hi < (f1 +9g1)/2 .

0.2 04 0.8 0.1 0.2 0.25 0.8 0.75 1
3 X P, (GeV)

No ?

e Effect is suppressed with a longitudinal target.
e Compete with other higher-twist effects.

e Could be the Sivers Effect ?

Sivers Effect is T-odd, allowed in SIDIS?
S. Brodsky, D.S.Hwang and |. Schimdt, PLB 530, 99(2002).

e Quark final state interactions = a phase difference.
e T-odd Sivers distribution fiT allowed at the leading order.

Confirmed by J. C. Collins, PLB 536, 43(2002).
Light cone gauge approach: X. Ji and F. Yuan, PLB 543, 66(2002).

mPp SSA Ayr x kn nucleon anomalous magnetic moment.
+ - e L
Tr(p) and Afr(n) similar in size, opposite in sign.



| collins Effect and Transversity —

iere-is-another possible explanation ...
3-E704 single-spin asymmetry could be due to:

. “___T-odd‘fragmentatv_ function

~odd.distribut® function_} 1

SN ¢ X : S e o o 2 . IHLSLA A ALV ) UL DR

| _06 [l L 1

“o : ) ) 8
ollins.Effect
In this case Ay ~ hi(z) Hi(z)
@ i

= access to transversity!

ow-to separate"
- Smglﬁ Spm Asymmetnes in DIS

N.C.R. Makins, QCD-NO02, :-errara
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02}

1 CLAS PRELIMINARY
L i L N 1

N

0.3 O
=7 02 04 08 08
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Ayr « Dr(y) X

i

/ ;,ZlLPOI Target SSA for 77 and K+ I \

r(z) Hi'(z) 19

(5 0.05

-0.05

-0.1

u(z) Dy(2)

B HERMES PRELIMINARY
O %K‘ % %
% % 0
HJ
0.2 0.4 0.6 0.8 1
z

~-~~The;?z—dependence of target SSA from CLAS is
conSistent with HERMES measurement.

Thé‘?behavior of target SSA for 77 and K™ is
--consistent in agreement with factorization and

-y~-quark dominance.

%-—”’L I LTS IRV 3 _Q,\n..(- ) c.a\»v:m\—\cQ

H.Avakian

April 18 Charlottesville 2002
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‘ T-odd Distribution vs Fragmentation Functioh_!

There are actually two similar terms in douyr ...

® ey om-(-) om-D-@
® sin(dh - o5) ®f1+f=(t)-(;) ® D= ()

fiz = Todd distribution function

@ (¢, — ¢%) = angle of hadron
relative to initial quark spin

@ (¢4 + oL) =7 + (¢} — d%) =

hadron relative to final quark spin

> x(e-e plane)

Cannot distinguish in:

e longitudinal-target case ...
_y transverse component has ¢& = 0.

e inclusive 7 production , e.g. p'p —» 7X
— jet axis not known

N.C.R. Makins, QCD-N02, Ferrara
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e Classic k x p-§; asymmetry inp; p—m X

0.6 [T T T T T T T
- -
| L pys0.7GeV ]

04 [ T -
5 'pT}-D_?GEV + 4

0.2 |- v 4 =

=

<f ¢ L

o [ OV VUSSP i
s N #
]
0.2 ¢ -
¢
3 Ap_ S07CaV +

0.4 - R -

N
®p,>0.76eV
0.6 H....I....l....I.,..l....I.A_,‘l,‘._.l....l....l....

(1) 01 02 0.3 04 05 06 07 08 0.8 1

X

E704 at Fermilab

e In QCD both these asymmetries are
twist-three effects, expected to vanish like p | //s

Nevertheless both are strikingly large. Unusual
among twist three effects (for example ¢g-) which
are usually hard to find.

e Concentrate on HERMES asymmetry here,
although similar analysis applies to E704.

R.L. Jaffe Beijing 3rd CPPS, October 2001 6
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Parity-Conserving Single-Snin

s v
P

( Asymimetries 1n Scattering Processes

m ﬂ9<® _\IW*O,\Q V

. George C. Stokes, Trans. Cambr. Phil. Soc. 9, 399 (1852), introduced
parameters describing polarization states of light.

. N. F. Mott, Proc. R. Soc. (London), A124, 425 (1929), noticed that
polarization and/or asymmetry is due to spin-orbit coupling in the

Coulomb scattering of electrons (Extended to high energies by AA et
al., hep-ph/0208260). |

. Julian Schwinger, Phys. Rev. 69, 681 (1946); ibid., 73, 407 (1948),
suggested a method to polarize fast neutrons via spin-orbit interaction .
in the scattering off nuclei

. Lincoln Wolfeinstein, Phys. Rev. 75, 1664 (1949); A. Simon,
T.A.Welton, Phys. Rev. 90, 1036 (1953), formalism of polarization
effects E nuclear reactions

%\m\\&é@ mm%m\, ——
e N e ea”
Qperated by the Southeastern Universities Research Association for the U.S. Dept. of Energy

Andrei Afanasev, CLAS Collaboration Meeting, 2/28/03
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