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An intuitive impression that many of us have
about Jahn–Teller effect is that it concerns a
rather limited number of situations occurring in
chemical and physical problems. According to
the traditional definition, the name “Jahn–Teller
effect” entails phenomena related to distortions
and vibrational dynamics of highly symmetric
molecules and crystal sites in orbitally degenerate
electronic states, giving rise to several well inves-
tigated and nowadays completely understood vi-
bronic problems (E V b, E V e, T V t, etc). The
events of the last two decades have shown that
the impact of the Jahn–Teller effect on modern
science is much broader, which could be attrib-
uted to two basic reasons. First, the most inter-
esting phenomena presently studied in con-
densed matter involve vibronic interactions. This
is because the new interesting properties of ma-
terials usually arise in compounds where several
different phases can coexist. Crystals with orbital
degeneracy and pseudodegeneracy in combi-
nation with strong electron correlation on sites
always offer such possibilities. The materials
involved are magnetoresistive manganites,
fullerenes and fullerides, to some extent super-
conducting cuprates, to cite a few. Second, the
effects accompanying the vibronic instability
are ubiquitous and include actually any type of
degeneracy (not only related to the high symme-
try), such as conical intersections and pseudode-
generacy. This means that they are present in
almost all chemical and photochemical transfor-
mations.

The “Jahn–Teller effect” by Isaac Bersuker is
precisely aiming at the description of this new
status of the Jahn–Teller effect by showing its

involvement in different branches of research. At
the same time, it contains much introductory ma-
terial and covers all “classical” Jahn–Teller re-
sults, which form the basis of their applications in
chemistry and physics. The style of the presenta-
tion is mathematically strict and pedagogical, re-
placing formal derivations by simple physical
explanations whenever possible and often repre-
senting pictorially the obtained results. The liter-
ature is thoroughly refereed, both for the detailed
mathematical derivations and for various appli-
cations. The book contains �200 figures and ta-
bles and about 2,000 references. A clear feature of
the book of Bersuker is the attempt made by the
author to convey a general approach to diverse
vibronic problems and to raise the vibronic
analysis to the rank of a concept. One such con-
cept clearly outlined in the book is the pseudo
Jahn–Teller effect as a common reason for almost
all structural instabilities in condensed matter.
The reader feels that the effect is widespread by
seeing it at work in almost all domains of
chemistry and in many examples of solid state
physics. The emphasis on a large view on vi-
bronic problems is certainly the strongest quality
of the book.

Of course, it was impossible to cover all inter-
esting topics equally thoroughly. A more formal
approach to the analysis of conical intersections,
making emphasis on the change of the phase of
the adiabatic wave function around a circular
path encircling the intersection, and its applica-
tion to the investigation of multidimensional po-
tential energy surfaces was left out. The entire
domain of orbital ordering in magnetic insula-
tors, containing an intriguing competition be-
tween Jahn–Teller effect on sites and exchange
interaction between magnetic centers, recently
discovered and investigated in many transition
metal oxides, is only marginally mentioned. An-
other interesting manifestation of the Jahn–Teller
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effect in modern materials which has not found
its place in the book is the issue of Jahn–Teller
polaron in connection with colossal magnetore-
sistance in manganites. All these topics however
would inevitably raise the complexity of the book, at
the expense of losing a broad introduction to the
Jahn–Teller effect, intended to both students and

experienced researchers wanting to have an easy en-
try into this complicated subject.
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