Part 4: Phenomenolgy




Unpolarized functions




Unpolarized cross section
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Unpolarized cross section
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Integrated

= fi(zB) D1 (2)




Integrated

T B /d2PhJ_ /dQPT d2kT ) (PT —kp — PhL/Z) ff(xByp?r) D%(zak%)

— o [Py i) [ PPl DIG )
= fi(zp) DY (2)

Four = Z eq 1 (x5) DY (2),




Fragmentation functions

For the ”favored” functions
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Various combinations
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Valence and pions
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Gaussian ansatz
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Interesting ratio

0? =02 =0.3 GeV~

fe/fd ~0.25
D! /Dt~ 0.40




Experimental access
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Nonperturbative part

*In b space
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Asymmetry




Collins asymmetries
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Figure 2: Fits of HERMES [4] and COMPASS [5] data. The shaded area corresponds to
the uncertainty in the parameter values, see Ref. [3].

02<2z,<03 | 03<z<05 “ 02<z,<03 [ 03<z<05
L .15 L

I k/ L L °®
/ X °
05<2z,<07 [ 0.7<z1<1? “T 05<z,<07 [ 07<z<1

iy -

1 L L 1 1 Il Il 1 1 L L 1 1 Il Il 1
02 04 06 08 02 04 06 08 02 04 06 08 02 04 06 08

Z, Z Z, Z
Figure 3: Left panel: fit of the BELLE [6] data on the A1 asymmetry (cos(¢1+y2) method).
Right panel: predictions for the Ag BELLE asymmetry (cos(2 o) method).

Anselimino et al., arXiv:0807.0173




Transversity and Collins
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Figure 1: Left panel: the transversity distribution functions for v and d flavours as deter-
mined by our global fit; we also show the Soffer bound (highest or lowest lines) and the
(wider) bands of our previous extraction [3]. Right panel: favoured and unfavoured Collins
fragmentation functions as determined by our global fit; we also show the positivity bound
and the (wider) bands as obtained in Ref. [3].
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Comparison with models
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Tensor charge

[our result] Anselmino et al. DIS 08

_A our result

[1] Diguark spectator model,
Cloet, Bentz, Thomas, PLB 659 (08)

[2] Chiral quark soliton model,
Wakamatsu, PLB 653 (07)

[3] Lattice QCD,
Goekeler et al. PLB 627 (05)

[4] QCD sum rules,
He, Ji, PRD 52 (95)

The first x-moments of the transversity distribution — related to the tensor charge, and
defined as Arq = fol dzArq(x) — are found to be Apu = 0.597515, Apd = —0.207002 at
Q? = 0.8 GeVZ.

Anselimino et al., arXiv:0807.0173




Tensor charge: extremes
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Dihadron functions: DIS
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Dihadron functions: e*e
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Overview of observables
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Amnselmino et al., 0805.2677




Sivers function: Bochum

FIGURE7. Thex #1]‘1{1) vs. x as extracted from prelimmary HERMES and COMPASS data [10, 11].

(a) The flavours # and 7. (b) The flavours 4 and 4. (¢) The flavours s and T that were fixed to & positivity
bounds (17) for reasons explained m Sec. 7, see also Eqs. (18, 19). The shaded areas in (a) and (b) show

the respective 1-g-uncertainties.

Arnold et al. ,0805.2137
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