Foreword

Quantum Chromodynamics (QCD) was in its infancy when Gribov deliv-
ered his lectures on strong interactions. Since then QCD had been estab-
lished as the true microscopic theory of hadrons.

The main (though not the only) focus of these lectures is to present
the ‘old theory’ of hadron interactions (known as reggistics). This theory
has realized the ‘Pomeranchuk—-Gribov programme’ of describing strong
interactions without appealing to the internal structure of hadrons. The
old theory was launched in 1958 by the Pomeranchuk theorem and reached
a climax in Gribov’s prediction of an asymptotic equality of hadron cross
sections 15 years later. With the advent of QCD, it was abandoned by the
great majority of theorists in the mid-1970s and has been neither taught
nor learnt since.

QCD — the ‘new theory’ — is now in its fourth decade. The QCD
Lagrangian approach did marvels in describing rare processes. This is
the realm of hard interactions that occur at small distances where quarks
and gluons interact weakly due to the asymptotic freedom. The domain
of expertise of the old theory is complementary: it is about normal size
hadron—hadron cross sections, soft interactions that at high energies are
dominated by peripheral collisions developing at large distances. QCD
only starts to timidly approach this domain, with new generations of re-
searchers borrowing (sometimes improperly) the notions and approaches
developed by the ‘old theory’.

A few non-scientific comments are due before you start reading (better
still, working through) the book.

The lectures you are about to encounter were given in early 1970s, and
so they are presented here: no attempt has been made to ‘modernize’ the
text. (Editor’s comments are few and relegated to the footnotes marked

(ed.).)
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Let me mention two problems that emerged when preparing this text:
one surmountable, another not. The first derived from the fact that the
lectures were delivered twice (in 1972-1973 and then in 1974-1975). The
only invariant in these two series was the format of lectures (four hours at
the blackboard each Thursday; never a piece of paper with pre-prepared
notes to guide the lecturer). The rest was subject to variability. So, a
compromise often had to be found between two different presentations of
the same topic.

The second problem is as follows. The equations of this book contain
3180 equality signs, while they seldom appeared on the blackboard. With
Gribov-the-lecturer, the symbol = was clearly out of favour.

I think it was being done on purpose. Gribov was a generous teacher and
always implied that his students were capable of deriving mathematically
correct formulae, given the rules. He was trying to teach students, in the
first place, how to think, how to approach a new problem, how to develop
a ‘picture’ of a phenomenon in order to guess the answer prior to deriving
it. And ignoring equality signs served as additional means for stressing
‘what was important and what was not’ in the discussion.

Unfortunately, this flavour of a live lecture is impossible to preserve in
a printed text which has its specific, and opposite, magic of certainty. I
am afraid that having debugged equations, the lectures may have lost in
pedagogical impact.

I always looked upon these lectures as a treasure chest. I sincerely
believe that when you open it, you will find it filled not with obsolete
banknotes but with precious gold coins.

Yuri Dokshitzer
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