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‘*ﬁﬁg HERa MEasurement of Spin

a transversely polarised

atomic hydrogen target
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‘ Dual radiator Ring Imaging CHerenkov
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Nucleon quark structure

At leading twist there are 3 fundamental quark distribution
functions:

Momentum distribution g(x) ‘ = ‘ + ’
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Nucleon quark structure

At leading twist there are 3 fundamental quark distribution

functions:
(©) = (o) 4 o)

Momentum distribution g(x)
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Transversity distribution 5q(X) ‘ - ‘
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Nucleon quark structure

At leading twist there are 3 fundamental quark distribution

functions:
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Momentum distribution g(x)
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t ot .
®-0 Transversity

The transversity distribution function is associated with an
helicity flip of the struck quark. For this reason it 1s known
as a chiral-odd function, and it cannot be probed in
Inclusive Deep Inelastic Scattering.
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t ,
®-0 Transversity

The transversity distribution function is associated with an
helicity flip of the struck quark. For this reason it 1s known
as a chiral-odd function, and it cannot be probed in
Inclusive Deep Inelastic Scattering.

Semi Inclusive Deep Inelastic Scattering: transversity
is coupled to a chiral-odd Fragmentation Function;

chiral-odd chiral-odd

\ DF FF J
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Collins mechanism

The Collins Fragmentation Function H; (z,k;) describes
the correlation between the transverse polarization of the
struck quark and the transverse momentum of the
produced unpolarised hadron

The Collins mechanism produces an azimuthal
asymmetry in the direction of the outgoing hadrons
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Azimuthal Single Spin Asymmetries
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Sivers mechanism  f2(x.p}) @) -’

. . L 2 . .
The Sivers function fir' (X, p7) describes the correlation between the
transverse polarization of the nucleon and the transverse momentum of
the quark within = spin-orbit structure of the nucleon

M

a non-zero Sivers function requires a
non-vanishing orbital angular
momentum inside the nucleon
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Sivers
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Collins amplitudes for charged kaons
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Stvers amplitudes for charged kaons
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Stvers amplitudes for charged kaons
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Stvers amplitudes for charged kaons
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Conclusion

* The first evidence of a significant SSA Collins
amplitudes for T-mesons
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Conclusion
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 Significant SSA Sivers amplitudes for T and K*
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 Significant SSA Sivers amplitudes for T and K*

II~ non-zero quark orbital angular momenta!
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Thanks!




Vector meson contributions

c - + - A | PYTHIA6
O o150 ET ol " modified by HERMES
"5 T AT N "
S oib - -
"E' L[l - A - A
" m - . = T A m A
> 0.05 — = A — ‘ ] — N L ‘
N [ | ‘ - B n
O_IllllIIII|IIII|I_|III|III|III|III|III_III|III|III|III|III|I
0.1 02 0302 03 04 05 0.6 02 04 06 0.8 1
X Z P, [GeV]
- - N - PYTHIAG
(=) - aK, - " modified by HERMES
015~ _K - -
= ]
(&) B B C
© B B 5
= 01 - -
= - - -
AA A . A L m ol
0IIII|.III-I|III.|I:ll.ll|I‘II|III|III|III:III|II.I|III|III|III|I
0.1 02 0302 03 04 05 0.6 02 04 06 0.8 1
X Z P, [GeV]

F.Giordano EPS-HEP2007 46



