
Hg, _^CdxTe/CdTe superlattices (J. P. Faurie et al.) that
have been attracting considerable attention recently.

The second part—"Band discontinuities at heterojunc-
tions"—begins with a lecture by W. A. Harrison. On the
basis of the empirical method of strong coupling with uni-
versal parameters which in application to diamond-like
semiconductors and A3B5 compounds was being developed
by Harrison over many year the author proposed a simple
semi-empirical procedure which makes it possible to predict
band discontinuities and the magnitudes of Schottky bar-
riers.

The second lecture of this part (T. W. Hickmott) is
devoted to the methods for experimental determination of
band discontinuities. The third lecture (H. Heinrich, J. M.
Langer) presents an interesting empirical method of deter-
mining band discontinuities based on the assumption that a
discontinuity in the valence band coincides with the differ-
ence in the position of deep levels of transition-metal impuri-
ties in semiconductors forming the heterojunction.

The third part consists of lectures on resonance tunnel-
ing (L. Eaves et al.), quantum wells (P. Voisin, M. Voos),
optical properties of Si/Ge superlattices (G. Abstreiter, H.
Brugger et al.; S. Luryi, F. Capasso). The calculation of the
energy spectrum of superlattices by the method of the enve-
loping function is illustrated in the lecture by M. Kriech-
baum on the example of the PbTe/PbSnTe superlattice.

The fourth part is devoted to bound states in quantum
wells. The first lecture (B. D. McComboe et al.) deals with
the optics of shallow donors in quantum wells based on
GaAs-AlCaAs, the second deals with their properties in an
external magnetic field (A. Raymond et al.); the third deals
with the so-called 8(z) impurity layers (F. Koch et al.)
which are monatomic doped planes within the bulk semicon-
ductor.

The fifth part of the book contains lectures concerning
the quantum-Hall effect and the density of states at the Lan-
dau levels. Four lectures are devoted to the experimental and
two to the theoretical aspects.

Lectures on new structures and devices form the sixth
part. Here one should note particularly the detailed and
clear lecture by G. H. Dohler on doped superlattices.

Finally, the seventh concluding part of the book con-
tains three lectures on transport in heating electric fields and
on the spectroscopy of hot electrons in semiconductor mi-
crostructures.

Undoubtedly this collection of lectures given at the
fourth Winter School on Solid-State Physics is a needed and
very timely book. It will bring the greatest benefit to upper
year undergraduates, to graduate students and to scientific
research workers embarking on research in the field of semi-
conductor microstructures.

Time-resolved spectroscopy
I. A. Fabelinski!

Usp. Fiz. Nauk 152,722-723 (August 1987)

Time-Resolved Vibrational Spectroscopy. Eds. A. Lau-
bereau and M. Stockburger. Springer-Verlag, Berlin; Hei-
delberg; New York; Tokyo, 1985, pp. 302 (Springer Pro-
ceedings in Physics, V. 4).

The fourth volume of the Springer Proceedings in Phys-
ics contains materials of the second International Confer-
ence on the application of time-resolved spectroscopy to the
investigation of the dynamics of vibrations of molecules in a
solid, in matrices, in liquids and in solutions, which took
place 3-7 June 1985 in the FRG. The first conference devot-
ed to the same subject took place in 1982 in the USA.

With the appearance in laboratory practice nearly two
decades ago of picosecond, subpicosecond, and recently
femtosecond light pulses it has turned out to be possible by
utilizing certain nonlinear optical phenomena to create a
new direction of experimental investigations of rapidly oc-
curring processes of different physical nature. In particular,
a new independent direction has been created—time-re-
solved vibrational spectroscopy. In it to the spectral resolu-
tion there was added the very effective study of time-depen-
dent processes with a high degree of time-resolution.

The book under review presents materials which the
editors of the volume divided into two classes or directions.

the first group of investigations is based on the fact that a
short light pulse excites one particular vibration of a mole-
cule (mode), while another short pulse is used by means of a
delay line to observe the behavior of the excited mode in
time, and this determines the relaxation time of the process
which characterizes the excited mode. In the other group of
investigations the molecules are excited (pumped) in such a
manner that they turn out to be in an unstable or transition-
al—intermediate— short-lived state, such as, for example,
radicals, conformational isomers, etc.

The book, in addition to the introduction, contains 59
articles authored primarily by physicists from the USA,
Canada, England, France, and FRG. Our country is repre-
sented by a single article. The entire material is broken up
according to its subject matter into seven parts.

The first part contains articles of primarily method-
ological nature describing experimental arrangements and
experimental techniques and the application of these new
techniques to different physical and physico-chemical prob-
lems. In particular, a description is given of the method of
high resolution Fourier-spectroscopy of Raman scattering
of light utilizing ultrashort light pulses and of the technique
of measuring third order electron susceptibility of GaP by
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the method of picosecond CARS-spectroscopy.
The second (dynamics of molecular vibrations) and the

third (dynamics of vibrations of solids) parts contain abun-
dant experimental materials on different aspects of redis-
tribution of energy over the vibrational degrees of freedom in
molecules and the dissipation of energy in polyatomic mole-
cules in solutions, of ultrarapid dynamics of vibrations in
dye molecules, and of relaxation processes in solid benzene.
The highly sensitive method of time-resolution has been ap-
plied to the study of coherent and parametric unstable two-
phonon states and of many other questions.

The fourth (photochemical reactions) and the fifth
(transitional states) parts contain articles devoted to the
study of resonance Raman scattering of light in the case of
photochemical reactions in solutions, the application of res-
onance CARS to study the short-lived radicals and photo-
isomers, the intramolecular kinetics of vibrations of excited

singlet and triplet states in some hydrocarbons, etc.
The sixth part (biological systems) contains 13 articles

of biophysical and biochemical nature. Among them are the
application of resonance Raman scattering of light to the
study of reactions in nonequilibrium enzymes, of the kinetics
of bacteriorhodopsin and the role played by water in bacter-
iorhodopsin, to the study of relaxation processes in biologi-
cal media, the application of time-resolved spectroscopy to
the study of photobiological systems, and other articles.

Finally, the seventh part (theoretical aspects) contains
interpretation of the results obtained and new theories.

The new direction in optics—the spectroscopy of rapid-
ly occurring processes—has already brought many interest-
ing and important results inaccessible to the previous meth-
ods of investigating gases, solutions, liquids and solids, and
undoubtedly, the development of this field will provide
many more significant results.

Optical orientation
E. B. Aleksandrov and V. S. ZapasskiT

Usp. Fiz. Nauk 152,723-726 (August 1987)

Optical Orientation. Eds. F. Meier and B. P. Zakhar-
chenya. North-Holland, Amsterdam; Oxford; New York;
Tokyo, 1984, pp 523 (Modern Problems in Condensed Mat-
ter Sciences. V.8. Series Eds. V.M. Agranovich and A.A.
Maradudin)

The brevity and expressiveness of title of the current
volume of the series "Modern Problems in Condensed Mat-
ter Sciences" published by an international editorial board
in Holland balances its evident incompleteness: the question
begs itself—what is being oriented? When this subject first
appeared in the scientific literature at the very beginning of
the 1950s the words "optical orientation" were used exclu-
sively with the addition of the words "of atoms" (OOA).
From the point of view of the physics side of the phenome-
non the discovery of OOA could have been made a quarter of
a century earlier—in the 1930s. Essentially, the effect of the
polarization of resonance fluorescence of atoms discovered
at the beginning of the century could have been interpreted
as the orientation by light of excited atoms, while the Hanle
effect discovered in 1924 (depolarization of fluorescence in a
magnetic field) represented a particular case of magnetic
resonance—in the zero-frequency field initiating the reso-
nance—and simultaneously, a particular case of the phe-
nomenon of level crossing! However, this became clear only
much later, in the 1960s, when the coherence of atomic
states began to be investigated in parallel with work on
OOA, and both these directions on merging formed a most
extensive research "Klondike". Opened up by the work of A.
Kastler and J. Brossel it rapidly went beyond the boundaries
of France and in the course of a decade gave rise to hundreds
of publications from many countries of the world. The popu-
larity of these investigations was due to the ultimate simpli-

city of the experiments deriving from the technique of R.
Wood, and the transparency of the results which gave a mag-
nificent illustration of the foundations of quantum mechan-
ics.

Speaking of the principal achievement of the first dis-
coverer of OOA A. Kastler, it probably consists in the im-
plantation in the consciousness of physicists of the idea of
the exchange of angular momentum between atoms and cir-
cularily polarized light. The evident breadth of this idea im-
pelled the investigators to seek ways of transferring the tech-
niques of OOA to solids. However this was not achieved
immediately. The first successes in this direction were ob-
tained in the early 1960s by utilizing as objects of investiga-
tion doped dielectric crystals, but the most significant burst
of activity was initiated by the work of G. Lampel who real-
ized in 1968 orientation of silicon nuclei by lengthy irradia-
tion of the crystal with circularity polarized light. After sev-
eral years of a latent period a new stage of the "Gold Rush
Fever" began, the fruits of which have been published in
concentrated form for the first time in the monograph "Opti-
cal Orientation" edited by B. P. Zakharchenya (Leningrad)
andF. Meier (Zurich).

What is it that is being oriented by light interacting with
a solid? The conduction electrons of a semiconductor, the
holes in the valence band, the local paramagnetic centers,
the nuclei of the lattice and the impurities, excitons, elec-
trons, photoemitted from a semiconductor. The breadth of
this list explains the brevity of the title of the book.

In concluding this digression we note that in contrast to
OOA optical orientation in solids could hardly have been
formed into any kind of a full-bodied direction before the
1960s, since it needed a developed theory of solids, super-
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