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IntroductionIntroduction -- 11π π fragmentationfragmentation
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DifficultiesDifficulties::
extractionextraction of          of          difficultdifficult, , needsneeds weightingweighting withwith
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IntroductionIntroduction -- 22π π fragmentationfragmentation

1h  couples to:

IntegrateIntegrate over      :over      :
leftleft withwith onlyonly

AdvantagesAdvantages::
cross cross sectionsection asymmetryasymmetry directlydirectly proportionalproportional toto
((nono weigthingweigthing neededneeded) ) 
No Collins/No Collins/SiversSivers ““entanglemententanglement””
CompletelyCompletely independent independent fromfrom 11π π analysisanalysis

DisadvantagesDisadvantages::
lessless statisticsstatistics

unknownunknown ((butbut cancan bebe measuredmeasured at Belle &  at Belle &  BabarBabar))
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InterferenceInterference FFFF

ExpansionExpansion of       in of       in LegendreLegendre momentsmoments::

JaffeJaffe et al. [et al. [hephep--phph/9709322]:/9709322]:

1 1sin( )sinUT R SA h Hφ φ θ⊥ + S∼

1H S
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1 1 1( ,cos , ) , cos ( , )sp ppH z M H z M H z Mππ ππ ππθ θ= +S S S

describedescribe interferenceinterference betweenbetween 2 pion pairs 2 pion pairs 
coming coming fromfrom different different productionproduction channelschannels
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InterferenceInterference FFFF

ExpansionExpansion of       in of       in LegendreLegendre momentsmoments::

RadiciRadici et al. [et al. [hephep--phph/0110252]:/0110252]:

completycomplety different model, different model, notnot predictingpredicting
a a signsign changechange of the of the asymmetryasymmetry aroundaround
the the 

1 1sin( )sinUT R SA h Hφ φ θ⊥ + S∼

1H S
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The The polarizedpolarized cross cross sectionssections

The AThe AULUL & A& AUTUT asymmetriesasymmetries are are relatedrelated toto these these polarizedpolarized cross cross 
sectionssections ((subleadingsubleading twist, twist, BacchettaBacchetta et al.):et al.):
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before integration over before integration over ⊥hP
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Single Spin Single Spin AsymmetryAsymmetry

What is measured:What is measured:

transverselytransversely polarizedpolarized hydrogenhydrogen targettarget
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longitudinally polarized deuteriumlongitudinally polarized deuterium

1

2

0.040 0.036

0.001 0.004

c

c

= − ±

= − ±

Hint of a Hint of a signsign changechange
at the at the ρρ00 massmass!!

2 2
1 2( ) ( )g M c M cππ ππ +; P
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long. pol. deuterium, long. pol. deuterium, xx--dependencedependence

higherhigher x: hint of x: hint of signsign changechange at at 
ρρ00 massmass accordingaccording toto JaffeJaffe’’ss modelmodel

??1 1( ) ( )c x h x∝
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long. pol. deuterium, long. pol. deuterium, zz--dependencedependence

signsign changechange at at ρρ0 0 accordingaccording toto
JaffeJaffe’’ss model model forfor lowlow zz

,
2 1( ) ( , )spc z H z Mππ∝ S

1 1( ) ( )c x h x∝

22
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The AThe AUTUT asymmetryasymmetry

sin( )R Sφ φ+SignificantSignificant
behaviorbehavior!!

sin( )sin 0.040 0.009 (stat) 0.003 (syst)    R R
UTA φ φ θ+ = ± ±
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Invariant Invariant massmass dependencedependence

positivepositive asymmetryasymmetry momentsmoments
forfor allall invariant invariant massmass binsbins
resultresult rulesrules out out predictedpredicted
signsign changechange at the at the ρρ00 massmass
((JaffeJaffe et al.)et al.)
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Status of the Status of the analysisanalysis

DealingDealing withwith lowlow statisticsstatistics::

forcedforced toto integrateintegrate the the asymmetryasymmetry over over manymany variables. variables. 
combinedcombined withwith the HERMES the HERMES acceptanceacceptance: : watchwatch out out forfor
acceptanceacceptance effectseffects!!
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Status of the Status of the analysisanalysis

DealingDealing withwith lowlow statisticsstatistics::

forcedforced toto integrateintegrate the the asymmetryasymmetry over over manymany variables variables 
combinedcombined withwith the HERMES the HERMES acceptanceacceptance: : watchwatch out out forfor
acceptanceacceptance effectseffects!!

comparingcomparing different fitting different fitting methodsmethods forfor the the extractionextraction of the       of the       
azimuthal azimuthal momentsmoments: : 
normalnormal binnedbinned χχ2 2 fit versus fit versus unbinnedunbinned max. max. likelihoodlikelihood fitfit

beingbeing studiedstudied usingusing pythiapythia MC dataMC data
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ConclusionsConclusions & Outlook& Outlook

ConclusionsConclusions::
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:Outlook:
Increase the statistics using the 2005 data
Extract asymmetry moment relating to
Extract quantitative information on
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ppH S

1 1h H S


