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Summary
Physics at HERA
MIYAMOTO Michiko

In the HERA machine they studied ep—eH interactions. At the first, electrons and protons are
accelerated and stored in two separate rings. Its circumferens is 6. 3km. The superconducting magnets are
used for proton ring and the conventional magnets are used for electron ring.

During a run, when QCD is turned on the quarks may radiate (and absorb) gluons which in turn may
split into quark-antiquark pairs or gluon pairs. These are shown in Feynman diagram Fig 2- 1.
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Fig.1.1. The ZEUS detector. Protons come towards the observer.
Shown are central, forward, backward and vertex tracking detectors
(CTD, FDET, RTD, VXD), the uranium calorimeter (BCAL, RCAL,
FCAL), the muon system (RMUON, BMUON, FMUON) and the
backing calorimeter (BAC). The dimensions of the whole detector
are roughly 10X10X18m?®
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Fig. 1. 2. DIS event with the scattered electron e’ and two well
separated jets detected in the HI detector. The proton
remnant leaves mostly undetected in the +z direction.
Shown are the central and foward tracking chambers (CT,
FT), the electromagnetic and hadronic sections of the
liquid argon calorimeter (EMC, HAC), and the backward
electromagnetic calorimeter (BEMC)
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Fig. 1. 3. Basic diagram for DIS in O (o) (quark parton model, QPM)

Table.1.1. Acceptances and resolutions of the main detector components from H1 and
ZEUS, namely forward and central tracking devices, and electromagnetic (e.m.) and
hadronic calorimeters. In the resolution formulae, energy £ and transverse momentum pr are
to be taken in GeV. Additional constant contributions to the resolutions of O (1-3%) are

. not shown
H1 ZEUS
tracking 6 acceptance resol. opr. /pr 0 acceptance resol. opy/PT
forward ©T°-25° 0.02 - pr/siné 7.5°-28°
central 20°-160° 0.009 - pr 15°-164° 0.005 - pT
calorim. @ acceptance resol. og/E @ acceptance resol. og/E
e.m. 4°-153°(LAr) 0.11/VE 2.2°-176.5°(U) 0.18/VE

155.5°-174.5°(BEMC)  0.1/VE

151°-177.5°(SPACAL)  0.075/VE

hadr. 0.7°-3.3°(PLUG) ~15/VE
4°-153°(LAr) 05/VE  22°-176.5°(U) 0.35/VE

153°~178°(SPACAL) =~ 0.3/VE
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Fig.1.4. Coverage in the kinematic plane (x, Q%) of
various DIS experiments. The kinematic boundary for HERA
is given by the line y = 1. There exist also HERA data in
the region 10* GeV? <Q? <10° GeV?
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(a) (b)
Fig.2.1. (a)Deep inelastic ep scattering. The ep cross-section is factorized into electron-
parton crosssections d. and parton densities fi,, with the factorization scale pr: de=3%
(fio (uF) ®8ei(1#) ). (b) The lowest order diagram (Born graph contributing to d in (a)
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