
Polarized Partons
Thomas Gehrmann
Universität Zürich



Spin-structure of the proton

• Deep inelastic scattering with longitudinally polarized beam and target

• Polarized parton distributions

• Experimental measurements:
• Polarized DIS: CERN EMC, SMC, COMPASS, SLAC E142/3, DESY HERMES
• Polarized proton-proton collisions: BNL RHIC
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Polarized parton distributions
• Global fit to polarized DIS data: 

proton, neutron, deuteron (GS95)                
T. Gehrmann, W.J. Stirling, hep-ph/9512406,       
PRD53(1996) 6100

• First polarized NLO set
• Broadly used in preparation of 

BNL RHIC and COMPASS
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Before IPPP: 1995 HERA workshop
• First set of HERA precision 

measurements
• F2, jets, diffraction, small-x, …
• Snapshot of HERA program
• Passionate, heated discussions     

(DGLAP vs. BFKL and many more)

• Unique experience for Durham 
PhD students

J. Phys. G: Nucl. Part. Phys. 22 (1996) 669–671. Printed in the UK
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Introduction

The fourth UK Phenomenology Initiative Workshop and the second devoted to HERA
Physics took place in St John’s College, Durham between 18 and 23 September 1995. Since
the first HERAWorkshop at Durham in March 1993 [1] a number of surprising and profound
results have been established at HERA and many data in many areas have been published.
In deep inelastic scattering (DIS) the rise of F2 as Bjorken-x decreases, first seen in the data
of the H1 experiment unveiled at Durham in 1993, has been confirmed over a wide range
of x and Q2. At least superficially, the HERA data appear to be consistent with the next-
to-leading order approximation to the QCD evolution (DGLAP) equations down to rather
small values of Q2. A very likely related phenomenon is the rather large proportion of DIS
events that have a large rapidity gap, a signature characteristic of diffractive scattering. This
was first observed by the ZEUS experiment in the summer of 1993. Since then diffractive
physics has become quite a growth industry at HERA and beyond. In photoproduction, the
complexity of the photon as a particle has been confirmed, with many data now available
on the different features of ‘direct’ and ‘resolved’ photons for both inclusive and high ET
jet physics. Rapidity gap events are also observed in the photoproduction of large ET
jets, providing important complementary information to that obtained from DIS events.
Another very active topic is precisely how deep inelastic processes are related to those of
real photons—data already show that the transition may take place below 2GeV2 in photon
virtuality.

The performance of the HERA collider has improved steadily over the last few years.
Following the first 0.03 pb�1 of data collected in 1992, around 1 pb�1 were collected in
1993, about 6.2 pb�1 in 1994 and 12.2 pb�1 in 1995. The results presented at this workshop
came from the 1993 and 1994 HERA physics runs. With such a wealth of data the
organizers had to be very selective in what could be covered. The main theme was the
understanding (or otherwise) of QCD that the much increased phase space of HERA has
given us—with particular emphasis on proton, photon and pomeron structure, the last being
deliberately provocative. Many interesting results on aspects of photoproduction and high
Q2 physics could not be covered. The format of the workshop followed the now well
established pattern of a full day of plenary talks on the Monday followed by four and a half
days of intense discussion and debate in three working groups (deep inelastic scattering,
photoproduction and diffraction) and ending with summaries from the three working groups
on Friday afternoon. Although most of the talks at the workshop were devoted to data from
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James as PhD advisor and mentor


