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‘We present a calculation of the next-to-leading order QCD corrections to the par-
tonic cross sections contributing to single-inclusive high-pr hadron production in
collisions of transversely polarized hadrons. We use a recently proposed projection
technique and give some predictions for the double spin asymmetry AR for the
proposed experiments at RHIC and at the GSI.

1. Introduction

The leading-twist partonic structure of a spin—% hadron is given in terms of
the unpolarized parton distribution functions f(z, @?), the helicity distribu-
tions A f(z, @?), and the transversity distributions é f(z, Q?). Transversity
describes the number density of a parton with the same transverse polar-
ization as the nucleon, minus the number density for opposite polarization.
Among the various parton distributions, the 6 f(z, @?) are the ones about
which we have the least knowledge. They are at present the focus of much
experimental activity. Transversity will be probed by double-transverse
spin asymmetries in transversely polarized pp collisions at the BNL Rela-
tivistic Heavy Ion Collider (RHIC) !. The most promising reaction is the
Drell-Yan process, which offers the largest spin asymmetries, but whose
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in a covariant way. The projector
s tu : '
F(I’: Sa; Sb) = -7T—1;’t; 2 (p' sa) (p ’ Sb) + -.; (Su : Sb) (2)

reduces to cos(2®)/n in the center-of-mass frame of the initial hadrons.
Here p is the momentum of the observed particle in the final state and the
s; are the initial transverse spin vectors. The squared matrix element for the
partonic process is multiplied with this projector and integrated over the full
azimuthal phase space. Integrations of terms involving the product of the
transverse spin vectors with the final-state momenta can be performed using
a tensor decomposition. After this step, no scalar products involving the s;
are left in the squared matrix element. For the remainder of the phase space
integrations, one can now use techniques, familiar from the unpolarized
and longitudinally polarized cases. This method is particularly convenient
at NLO, where one uses dimensional regularization and the phase space
integrations are performed in n # 4 dimensions.

3. Application to single-inclusive hadroproduction :
phenomenological results
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Figure 1. Predictions for the transversely polarized single-inclusive pion production
cross sections at LO and NLO at RHIC (left), and for the transverse double-spin asym-
metry A@?r (right). The shaded bands represent the range of predictions when the scale
1 is varied in the range pr < p < 4pr. The lower panel on the left shows the ratios of
the NLO and LO results (the ‘K-factors’).
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Figure 2. LO and NLO predictions for the cross section (left) and the transverse spin
asymmetry AT. T (right) for single-inclusive pion production in pp collisions at the GSI.
The shaded bands represent the range of predictions if the scale p is varied in the range
pr < p < 4pp. The lower panel (left) shows the ratios of the NLO and LO results (the
‘K-factors’).

is supported in part by the ‘Bundesministerium fiir Bildung und Forschung
(BMBF)” and by FOM, The Netherlands.

References _
1. See, for example: G. Bunce, N. Saito, J. Soffer, and W. Vogelsang, Annu. Rev.
, Nucl. Part. Sci. 50, 525 (2000).

2. O. Martin, A. Schifer, M. Stratmann, and W. Vogelsang, Phys. Rev. D57,
3090 (1998); D60, 117502 (1999).

3. J. Soffer, M. Stratmann, and W. Vogelsang, Phys. Rev. D65, 114024 (2002).

4. A. Mukherjee, M. Stratmann, and W. Vogelsang, Phys. Rev. D67, 114006
(2003).

5. P. Lenisa and F. Rathmann [the PAX Collaboration], hep-ex/05605054 and
http://www.fz-juelich.de/ikp/pax/

6. M. Maggiora [the ASSIA Collaboration],
hep-ex/0504011; GSI-ASSIA Technical Proposal, Spokesperson: R. Bertini,
http://www.gsi.de/documents/DIC-2004-Jan~1562-1.ps

7. M. Anselmino, V. Barone, A. Drago, and N. N. Nikolaev, Phys. Lett. B594
97 (2004).

8. A.V. Efremov, K. Goeke, and P. Schweitzer, Eur. Phys. J. C35, 207 (2004).

9. H. Shimizu, G. Sterman, W. Vogelsang, and H. Yokoya, Phys. Rev. D71,

114007 (2005).

10. A. Bianconi and M. Radici, hep-ph/0504261.





