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Transversity distribution h,
Why at PAX

First estimate of h,
Anselmino et al. PRD75(2007)054032

Measuring the transverse sea

About single spin asymmetries



The three leading twist (and transverse
momentum integrated) quark distributions
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Transversity in Drell-Yan processes

antiproton beam — proton target (both transverse)
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A, for PAX kinematic conditions
RHIC: 1=x,x,=M2/s~10-3

— Exploration of the sea quark content at very small x
At very small (~ 1 %)

: M?~10-100 GeV?, s~45-200 GeV?, 1=x,x,=M?/s~0.05-0.6
— Exploration of valence quarks (h,9(x,Q2) large)
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Kinematics and cross section
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Counts/0.1 GeV/c?

Energy for Drell-Yan processes
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Estimated signal for h, (phase Il)

1 year of data taking
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How to estimate transversity from present data?

Transversity and Collins from SIDIS
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Parametrizations for transversity distribution and Collins function
Anselmino et al. 2007
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Asymmetries in Hermes and Compass
from Anselmino et al. 2007
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FIG. 4: HERMES experimental data [8, 9] on the azimuthal
asymmetry 4?“;.“5 +é1) for 7 production are compared to
the curves obtained from Eq. (20) with the parameteriza-
tions of Eqs. (13)-(17), and the parameter values, determined
through our global best fit, given in Table I. The shaded area
corresponds to the theoretical uncertainty on the parameters,
as explained in the text.
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FIG. 5: The measurements of _4?1,1;_("-"”5""'-"”“ ', for the produc-
tion of positively and negatively charged hadrons, from the
COMPASS experiment operating on a deuterium target [10]
are compared to the curves obtained from Eq. (20) with the
parameterizations of Eqs. (13)-(17), and the parameter val-
nes, determined through our global best fit, given in Table 1.



Asymmetries from Belle
from Anselmino et al. 2007
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Transversity and Collins function
Anselmino et al. 2007
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Comparing Anselmino et al. to CQSM
Wakamatsu 2007
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Vector, axial and tensor charges
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) dz f(z) = /01 dz f(ﬂ:) —f(:c)] = gy,
/:1 dz Af(z) = fol dz [Af(z) + AF(2)] = ga.
/jl dz Arf(z) = /01 dz :ATf(x) — ATJ?(SE)] = gr.




Tensor charges

Model [Ref.] Au | Ad | AZ| 0u | 6d || su+sd || |6u/dd| | Qo[GeV]|du(Q?) [dd(Q?)

NRQM * 1.33[-0.33] 1 |[1.33]-0.33] 1 403 | 028 | 097 | -0.24
MIT [14] o [|0.87|-0.22]/0.65(1.09 [-0.27| |o.s2 ||| 4.04 | 087 | 0.99 | -0.25
CDM [92] & [ 1.08[-0.290.79(1.22|-0.31| 001 || 3.94 | 040 | 0.99 | -0.25

CQSM1 [223] x ||0.90 |-0.48]0.37| 1.12[-0.42 | | 070 ||| 2.67 | 0.60 | 0.97 | -0.37
CQSM2 [226] + [|0.88 |-0.53(/0.35[0.89 [-0.33 | | 0.56 ||| 2.70 | 0.60 | 0.77 | -0.29
CQM [231) & |0.65|-0.22(10.43(0.80|-0.15| | 0.5 ||| 5.33 | 0.80 | 0.72 | -0.13
LC [86] o 1.00{-0.25[/0.75| 1.17[-0.29 | | 0.88 || 4.03 | 028 | 0.85 | -0.21
Spect. [252) * || 1.10|-0.18)0.92|1.22(-0.25| | 0.87 ||| 4.88 | 025 | 0.83 | -0.17
Lattice [260] > [[0.64]-0.35(10.290.84[-0.23| | .61 ||| 3.65 | 1.40 | 0.80 | -0.22

Anselminoetal.  6u ~ 049, dd ~ —0.20, ou >~ 039, dd ~ -0.16,
central values

=== Extremely small 6u ; ou+od similar to Au+Ad ——



Transverse sea

CDM CQSM
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High energy p-p machine
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Drell-Yan asymmetries in pp at moderate energies
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Measuring the Sivers function

AV o fir(xi.k ) ® f(x,) [ Directaccess to Sivers function.
/ \

Sivers function usual parton distribution
> test QCD basic result: (fi;“_)D-Y = —(f;)DIS J. Collins

A]I\;ﬁ—)DX o (ﬁ;—)q ®Dq
/

usual fragmentation function

' same process at RHIC is dominated by £8 — €C




PAX project on transversity

« Extract the transversity distribution of quarks in
the valence region from Drell-Yan production in
transversely polarized p - (anti p)

Possible extensions:

« Extract the transversity distribution of anti-quarks
in the valence region from Drell-Yan production in
transversely polarized p — p

* Flavor separation by (anti p)-deuterium scattering
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Transversity in various quark models
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DY events distribution
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complete mapping of transversity




