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George Sterman, Institute for Theoretical Phyeics, SUNY Stony Brook

I'he influence of partonic transverse momentum on single particle inclusive eross sections
has been a subject of interest for sume time. |'he standard factorized cooss section for 4+ 83
L'+ X s a convolution in momentum [ractions only,
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Transverse momenta kr < p (relative to the incoming and ontgoing directions) are absorbed
inte parton distributions [ and {ragmentation functions 7, while larzer transverse momenta
are imclnded in thie partonic hard scattering 7. Correcfions assoviated with Lhis organization of
stales appoar .u:g,-‘.-\'1¢'|||allu'.'-1]|_~; m |1ij‘§hl.“.r-ﬁrl‘lﬂr corrections to o, An |r:|[:::r'|..=|r1r F‘.':-Cﬂﬂ'lp]l'- i direct
photen production, which is of special relevance to the determination of e eluon distribution.
Data on direct, or prompt, photons is available over a wide range of /5 and py, generally with
1selation culs al collider energies, For some time, many, althoush not all 1], caleulations of
direct plioton production based on Eq. (1) have fallen sipnilicantly below the data ol low Ty,
suggesting the need for u “ke-smearing”, perhaps reflecting the intrinsic lransverse momentum
of partons in hadrons [2)

An alternative factorization including transverse momenta is 3]
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with a moedificd hard-scattering function £, which depends on kinematic variables &, ¢/, ' tlial

include parton trausverse momenta. T'he wave functions P are related to Lhe lighl-tone wave
functions [ 0 Eq. (1) by
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where the b dependent exponent. which matches perturbative and nonperturbalive contribu-
lions [1]. has the effect of introducing a Gaussisn kp-smearing into the cross section (2), nH
18 an arbitrary gauge fixing vector, so that p - n increases with the center of mass cnerpy, The
exponenl. & produces a ky-smearing with a width thal increases like the logarithm of s, as
suprested by the analvses of [2].
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