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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



UCRL-20365
The casual. rcader, howcver, who :
approaches this volume for the purpose

of obtaining an overall view of a

_ Electrons and Electrodes
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presented at a NATO Advanced Study rather diversified field with a multitude =
Institute, Risd, Denmark, June 1967. of both potential and realized techno- = _. =
" ErLias BURSTEIN "and STIG LUNDQVIST, |logical applications may experience 3 S
Eds. Plenum, New York, 1969. x + 582 some difficulty in trying to put things = <2 2
pp., illus. $35. in perspective. Although some attempt = y—d
The tunncling of elcctrons or other has been made to collect similar topics : n 7
particles through a potential barrier nto e}djacent chapters, the arrange- i e
is a purély quantum-mechanical phe- ~Ment is rather haphazard and lacking . & &
- nomenon having no classical analogy. 0 logical continuity. In addition, as = kS

Research on tunneling, however, does with so many symposium volumes, ==

have a classical analogy: cooking. In
~ most cases the skill of the chef is more
important than the quality of the in-
gredients—every chef has his own se-
cret recipes—and the final resuit fre-
quently ends up in thc garbage. ‘It
was with great anticipation that I re-
ceived this volume, hoping it would be
the badly needed “cookbook” of the
field. Alas, it is not, although it does
contain some interesting recipes.

A glance at the table of contents of
this volume suggests that the material
covered is as diverse as the title would
suggest; topics listed range from atomic
tunneling in solids .to quantum inter-
ferometry using Josephson junctions.
Upon more careful examination one
discovers that, except for a cursory
article or two, most of the book deals
with clectronic tunneling between two
clectrodes. The first half contains sec-
“tions on general tunncling theory and
on semiconductor Schottky and p-n

. dlodes, with sevéral ‘chapters devoted

. to phonon-assisted tunneling. The sec-

ond half is devoted primarily to metal-

. insulator-metal junctions, with the pre-

ponderance of the authors discussing
-superconducting tunneling of one type
or another, There is also an excellent
section of related papers, both experi-
mental and theoretical, on the Joseph-
son effect. The organization of material,
however, serves to emphasize the di-

" versity of the subject matter rather
than its underlying unity.

This is the only published compen-
dium of the developments of the field
(up to 1967) in which the develop-
ments are described by the original
researchers. Many of the chapters pre-
sent valuable insights, experimental
techniques, and a variety of warnings
against repeating the mistakes of others.
For these reasons alone, this book
should be on the shelves of those who
are either considering working in the

- field or seeking applications of tunnel-
_ ing junctions and devnces to other prob-
lems.

Reprinted from SCIENCE,
20 February 1970, volume 167, pages 1116-1117

many topics are discussed but each
segment tends to be too narrow and
specialized. " There is no general re-
view article to tie the subjects together.
Reference lists have been left to the
individual authors to provide, and the
result is a narrow and subjective selec-
tion with a great deal of overlap.
There are at present only two other
books dealing with electronic tunnel-
ing, one of them restricted to super-
conducting junctions. Duke’s Tunnel-
ing in Solids, a supplement to the
-classic Seitz and Turnbull series Solid
State Physics, presents the entire sub-
“ject of tunneling between two elec-
trodes in a systematic, well-organized,
and thorough manner while empha-
sizing the spectroscopic aspects and
applications. It is somewhat more

" ‘theoretical and up-to-date and contains

a fanatically comprehensive list of ref-
erences, but often lacks the particular
flavor imparted by an author who is =
reviewing his own work. Those who
are interested primarily in supercon-
ducting tunneling or the Josephson ef-

fect should also consult the several =~
‘relevant sections of Parks’s Treatise on -~
Superconductivity, in which a more" . -

cohesive treatment of these specialized
topics is presented in much greater

-depth.

In summary, this book, though
flawed, is a unique introduction to
tunpeling phenomena for those who
are unfamiliar with recent develop-
ments and an interesting bit of mem-
orabilia for those who have been con-,
tributing in past years. For those who
are currently engaged in research, how- .
ever,
pensable; Burstein and Lundqvist prob--
ably will not be. If you cannot afford
all three books, shop carefully before
purchasing; the value of each depends
on the knowledge of the user.

Gene L ROCHLIN
Department of Phystcs,
University of Cah/orma,
Berkeley . ’
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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