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Introduction - 1p fragmentation
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Difficulties:
extraction of hH, difficult, needs weighting with P
Sivers & Collins entangled:
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Introduction - 2p fragmentation
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Integrate over P : s
left with only H*(z,V,M?) =P S ;U qegsin(f w T NHS

Advantages:
cross section asymmetry directly proportional to hH,*
(no weigthing needed)
No Collins/Sivers “entanglement”
Completely independent from 1p analysis

Disadvantages:
less statistics
H.* unknown (but can be measured at Belle & Babar)
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Interference FF

A ~sIn(f ;. +f)singhH”
Expansion of H,"in Legendre moments:
H(z,cosq,M 2 ) = H*¥ (z, M ) +cosqH ™ (z, M)

Jaffe et al. [hep-ph/9709322]:

| >\ : : . 5
Hf"‘p(z,Mpp) =sind,sind,sin(d, - d,)H,~*® (z,Mpp)
(dg(dy) ® S(P)-wave phase shift)

=P(M2)H " (zM2)

—) A,STinf ®* might depend strongly onM !
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Interference FF

A ~sIn(f ;. +f)singhH”

Expansion of H,"in Legendre moments:
H(z,cosq,M 2 ) = H*¥ (z, M ) +cosqH " (z, M)

Radici et al. [hep-ph/0110252]:

complety different model, not predicting
a sign change of the asymmetry around
ther, (times -1 -> trento conventions)
based on the spectator model
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The A, & A, asymmetries are related to these polarized cross
sections (subleading twist, Bacchetta et al.):

Sy~ é ejsinf = SINQEK, | S, |h - K, | S, mg(Hf’s" +H ™ cosq)
q

Syr~a € 1S, [sin(f o +f)singK h (H® +H** cosq)
q

+K, sinfo(..)

November 2005 Tokyo Tech



before integration over P_,
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What is measured:

= 1N (e fs)/Nos- N (Frefs,0)/ N
SN (Fe F50)/ Nog + N (F oo f 5,0)/ Ny

AtJT \ RA 1 S’q)
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¢ =-0.040+ 0.036
¢, =-0.001+ 0.004

g(Mpr) = C_I_P(Mpzp) +C,

03 040508607 0802 1 11 12

Hint of a sign change
at the r % mass!
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| ed e H*h"X | E HERMES PRELIMINARY

|

sys. unc. =0.007 |
— 0.028 < x < D.046
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higher x: hint of sign change at
r 9 mass according to Jaffe's model
¢ () K h(x)?
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HERMES PRELIMINARY

sys. unc. = 0.007 | <x==0.070
- D!-rr:z<[].52 <z>=038 | 052<z<1
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sign change at r ®according to

Jaffe's model for low z
CZ(Z) u vaSp(Z’ I\/Ipp)
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Significant sin(f ; +f )
behavior!

< s5inb > = 0.89
0.51 <M__<0.97

STURTRISNS = 0,040 £ 0.009 (stat) +0.003 (syst)
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Invariant mass dependence

HERMES — SIDIS (n*n7)

Preliminary -
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see f.i. M. Radici, hep-ph/0510165

positive asymmetry moments
for all invariant mass bins
result rules out predicted

sign change at the r® mass
(Jaffe et al.)




Status of the analysis

Dealing with low statistics:

forced to integrate the asymmetry over many variables
combined with the HERMES acceptance: watch out for
acceptance effects!
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Conclusions:
A (significantly) non-zero asymmetry-moment has been measured
providing evidence for a non-zero interference fragmentation
function.

This also implies that interference fragmentation can be used to
study transversity!

The new results using a transversely polarized hydrogen target rule
out the invariant mass behavior as predicted by R. Jaffe.

Outlook:
Increase the statistics using the 2005 data
Extract asymmetry moment relating to H;>™
Extract quantitative information on hH*
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