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Can Transversity Be Measured?

R. L. Jaffe

R.L. Jaffe, Xue-min Jin, Jian Tang (MIT, LNS).
Phys.Rev.Lett. 80 (1998) 1166-1169
Interference fragmentation functions and the nucleon's transversity.

Invited paper, presented at the 2nd Topical Workshop,
DESY Zeuthen, September 1-5, 1997:
“Deep Inelastic Scattering off Polarized Targets: Theory Meets Experiment”

Abstract

I review the ways that have been proposed to measure the quark transversity
distribution in the nucleon. I then explain a proposal, developed by Xuemin Jin,
Jian Tang and myself, to measure transversity through the final state interaction
between two mesons (mm, KK, or 7K) produced in the current fragmentation
region in deep inelastic scattering on a transversely polarized nucleon.
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Transverse Correlations from Fragmentation Functions

M 2
+ TMD FF DI (2, 57)
jet axis
quark X TMD factorization
- —h1h ?)
+ DlFF Dij s (Z17 2D RT)
_.:-.::._-.: ..... L R TZRT
jet axis quark NS

Collinear factorization
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Distribution of hadrons inside the jet

l

Direction of
the transverse polarization of the fragmenting quarks

>, €2 bz, Q%) L ga T (o M2, Q?)

1,sp

>, €2 iz, Q) D;HT“T (2, M2,Q2)

ADIS(xa 2y Mf%a QQ) — _Cy



AuT sin(¢R+¢S)sin9 :
ep'—e’ (rrm) X

Chiral-off DiFF:
Distribution of hadrons inside the jet

l

Direction of
the transverse polarization of the fragmenting quarks

ADIS(xa 2y Mf%a QZ) — _Cy

Knowledge on DiFFs leads to hi(x, Q?) /



AUT Sin(¢R+¢s)Sin9 @ HERMES [JHEP 06, 017 (2008)]
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AUT Sin(q)R-l-(bs)Sin9 @ HERMES [JHEP 06, 017 (2008)]
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Acos(¢R+¢R)
ete = (M )jent (T )jete X @ Belle

See A. Vossen’s talk

[arXiv:1104.2425] = /

h2 lepton frame

Ae—l—e—(zaM}Qvaa M}%JQQ)
(sin? ) (sin 0) (sin 0) 5 {7+ Ht"(2, M7, Q%) 11 H (2, M?, Q?)
(14 cos?0y) 6 DY (z, M?,Q?) D¥(z, M?,Q?) + 4 D§(z, M2, Q?) D§(z, M?,Q?)

+ 2 hemispheres
+ azimuthal modulation between the 2 hemispheres
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ACOS(¢R+¢R)

e*e = (M )jen (T )jete X @ Belle

From Belle data (in particular Mu:-M;.2 asymmetries):
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Evolution effects :

Hermes’scale

needs analytical expression and gluon DiFF



Transversity frome p'—e’ (') X @ HERMES
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Outlook

e Transversity via DiFF

e COMPASS data for pion pair production in DIS off transversely pol. target

to be published soon ?

e CLAS12 mtrt, K, KK production in DIS off transversely pol. target ?
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e Fits in (z, Mh, Q?) to be published soon [Bacchetta, Courtoy, Radici]

¢ Belle data for KK, K, ...

e BaBar data for DiFFs ?
e Transversity via DiFF

e COMPASS data for pion pair production in DIS off transversely pol. target

to be published soon ?
e CLAS12 mirt, K, KK production in DIS off transversely pol. target ?
¢ Higher-twist PDFs via DiFF

e CLAS 1, K, KK production in DIS



