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Driving questions

* What is the internal structure of the
proton in terms of quarks and gluons?

* Where does the spin of the proton
come from?
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Deep inelastic scattering

electron

target proton
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Semi-inclusive DIS
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The parton model

electron

proton
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Helicity distribution g,
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Transversity distribution h;
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The problem of measuring
transversity

right-handed left-handed
: quark
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Chiral-odd fragmentation
functions

left-handed

quark
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May 2003

A chiral partnership

fragmentation
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A chiral partner for transversity
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A model for the Collins function

A. B., R. Kundu, A. Metz, P. Mulders, PRD 65 (2002)
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Predicted asymmetries
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Collins function from gluons

A. B., J. Yang, A. Metz
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Gauge link contribution
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Two-hadron fragmentation
~ functions

2-hadron interference Spin-1 fragmentation
X A R A

R. Jaffe,X. Jin, J. Tang, PRL 80 (1997) A. B., P. Mulders, PRD 62 (2000)

2

do,. ~sin(¢, +¢.) sin6 h, (Hls"’ +cos6 Hf”i”"l)

A. B., M. Radici, PRD 67 (2003)

Spin-1 often neglected, but probably very important!
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Subleading-twist analysis of
two-hadron functions

A. B., M. Radici

do,, ~...+sing, sin0 h (Hls"’ +cos0 Hf”i”'l)
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Conclusions

The hunt for transversity is
going on...

...we are eagerly waiting for
experimental data!
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Deep inelastic scattering

electron

target proton
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Polarized function h,
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Transversity vs helicity

- Different evolution

- Different integrals (axial and tensor
charge of the nucleon) from lattice
QCD

5 = Jh(x)dx ~0.56, AX= ng(x)dx ~0.18
S. Aoki et al., PRD 56 (1997)

+ The difference between transversity
and helicity has a dynamical origin
e.g. H. He, X. Ji, PRD 52 (1995)
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