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R.J. Cashmore et al., Phys. Rep. 22, 275 (1985)

HERA is a machine designed to study lepton guark collisions at very high energies and high Q°,
hence probing very small distance scales. In table 1.1 HERA is compared [1.3] with other accelerators
and conceived accelerators of the next 10-15 years.

The constituent centre-of-mass energies are comparable (except for the LHC and S5C) but HERA is
unique in that one of the participating particles in the interaction is observed in the final state. This
makes HERA a precision instrument in the study of quarks and their interactions.

This precision instrument can be used to continue the study of neutral current and charged current
reactions to @°~ 100 times those achievable today with fixed target experiments. Approximate event
rates for these processes are shown in fig. 1.2, Structure functions can be measured and QCD tested at

ol [ i | i ;- 1l il= 3 N LY My = | T Tl = s ol &) I A0 B i A A% A rmrile

e u-» vd reactions. This already represents an exciting and obvious programme of physics which will
complement the more exploratory studies that can and will be made. The open questions of particle
physics today are all approached at HERA. The existence of a larger electroweak [1.4] group
encompassing SU(2). % U(1) [1.5] would lead to new currents and particles while technicolour models
[1.6] (alternatives to the Higgs process) pndicate the existence ol leptoguarks.|All of these phenomena
ar¢ accessible to studies at HERA. The mass hierarchy problem has “explanations™ in terms of
substructure [1.7] or supersymmetry [1.8] again leading to phenomena potentially observable at HERA.

Indeed there is a general prejudice that some new phenomena must occur on the mass scale of
~ 200300 GeV which can be reached ar HERA. It is these latter possibilities which we have dealt with

in the remamning parts of this paper.
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What are we still doing
here?

4 years, 4 days 16 hours and 45 minutes ago HERA stopped
taking data.

What are we still doing here?

Presenting new results?

Having still many excited young people (including about 50
students) analysing HERA data?!

Looked for new phenomena; found steep rise of structure
function at low x; discovered diffraction in DIS - large rapidity
gap events. Almost found leptoquarks...

Physics is not just about finding big discoveries. We want to
understand QCD and ultimately understand the structure of
the proton.

Need to get to highest possible precision measurements and
finish to analyse all HERA data.

Need to preserve HERA data for future use.
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Cross sections and F2, xXF3
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Cross sections and F2, xF3
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Look ‘inside’ the proton

loffe: The probing photon can fluctuate into a
qqbar state and back into a photon. In the
proton rest frame and large Q2, the fluctuation
time is:

Ja

I:c;-
=
™m

At low x, the qqgbar pair travels 10-100fm
before interacting with the proton; one
studies the structure of the vacuum.

To see ‘inside’ the proton - one has to go to
high x (x > 0.1) and to high Q2.
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What next?

It is unlikely that the picture
obtained from HERA so far will

change.

However, its preasmn will keep

Kodak instamatic

x-45 Canon EOS 16.1
MP
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