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once-over-lightly treatment of many
areas and the "block and gap" method,
which gives the reader a somewhat dis-
torted picture of the field. It is much
less encyclopedic than R. C. Haymes's
Introduction to Space Science and
would serve well as a text for a senior-
level course.

The book is fairly well written,
though weak in spots. Papagiannis is
at his best in describing the fields with
which he is most experienced: solar
physics and solar-terrestrial relations.
He is an excellent guide to the confus-
ing nomenclature and the vast quan-
tities of data that the field's rapid ad-
vance has produced. The accounts of
typical geomagnetic atoms and solar
flares enable one to put into perspec-
tive the literature on x-ray bursts, radio
bursts, plages, and sudden ionospheric
disturbances. The book is close
enough to the current literature (the
latest references are from 1971) that
the reader can feel the excitement of
current work in the field. It is very
satisfying that one can now combine
observations from many unrelated
fields—radio astronomy, particle phys-
ics, geomagnetism, and solar physics,
among others—into a broad picture
that can successfully explain much of
the data.

The main weakness of the book is in
the treatment of the necessary plasma
physics background. While Papagian-
nis assumes that his readers have only
an introductory knowledge of electro-
magnetism, his derivations are suffi-
ciently confusing that a second course
in e-and-m or a plasma physics book at
the reader's elbow are somewhat use-
ful. Fortunately these derivations are
fairly infrequent. His treatment of
space astronomy is adequate, but does
not convey the flavor of the field as
well as his descriptions of space phys-
ics.

In spite of these minor weaknesses,
Space Physics and Space Astronomy is
an excellent textbook for an advanced
undergraduate or graduate course in
the field. Furthermore, anyone who
wants to see how the space program
has opened up exciting new disciplines
should buy it. as it is the best book of
its kind.

HENRY L. SHIPMAN
I diversity of Missouri
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Thermocouple Temperature
Measurement

P. A. Kinzie
278 pp., Wiley, New York, 1973. $14.95

Although it is difficult to quantify the
relative importance of thermocouple
thermometry accurately within the

LABORATORY
Temperature Controller

Model 5301 E
With an input circuitry designed to accept
resistance or voltage generating temperature
sensors such as GaS-diodes, thermocouples,
Ge & Pt Sensors, Carbon Resistors and
Thermistors. The 5301-E, three mode
controller offers temperature regulation to
better than 0.01 K (or °C) in Vacuum
chambers. Cryogenic dewars, Optical ovens,
Tensile strength test apparatus, etc. for
physics, metallurgy, chemistry and other
scientific fields where the control and temp-
erature range requirements are broad or
change frequently. Set point readout is
either directly in mV or Ohms (4-terminal
measurement), with unlimited temperature
range. Proportional, rate and reset modes
are all internally adjustable, allowing to
tune the controller to the thermal time
constants of the process. 100 Watts, DC
output or up to 5KW with Model 2202.

artronix
INSTRUMENTATION

716 Hanley Industrial Court, St Louis, Mo. 63144
Area Code 314 Phone 644-2456

POWER MODULE

Model 2Z02
To regulate an AC-line connected load by
means of a small DC signal from an auto-
matic control instrument. It supplies large
amounts of power for control of resistive
heaters, thermo-electric elements, light
sources, etc. in temperature controlled
ovens, vacuum deposition equipment, infar-
ed heat sources, temperature baths and
other applications. The instrument features
a pulse-width-modulated zero crossing -
fires TRIAC circuit to minimize RF Inter-
ference, electronic protection against cur-
rent overloads and voltage transient, and
provides linear control to a AC power line
up to 25 Amp. (110 V or 220 V).

artronix
INSTRUMENTATION

716 Hanley Industrial Court, St. Louis, Mo. 63144
Area Code Phone 644-2456

Circle No. 28 on Reader Service Card



overall field of temperature measure-
ment, few would argue that there are a
sufficiently large number of practition-
ers of this particular thermoelectric art
to provide a potentially wide audience
for a book on the subject.

To attract some substantial fraction
of this audience P. A. Kinzie set him-
self a task "to present a summary of
data and literature references for both
well known and little used thermocou-
ples [and] to provide a convenient
source of information for the study of
unconventional requirements and their
solutions" [italics mine]. In this he
has succeeded admirably. There is a
truly comprehensive collection of data
for approximately 300 thermocouple
types, supplemented by a bibliography
of over 500 references. Most of the lat-
ter are the original source papers tor
the data, but there are also a number
of significant review and general arti-
cles. The bibliography is particularly
valuable because it is very much up-
to-date.

It is apparent from the author's judi-
cious approach to chapter groups, in-
trachapter arrangements, useful ap-
pendices and a comprehensive index
that he recognized the difficulties in-
herent in trying to order and classify a
large amount of data in a field known
for its problems with standardization.
As a result, the reader should be able
to locate practically any thermocouple
by (1) general type (noble metal with
or without platinum, base metal with
or without copper, nonmetallic, etc.);
(2) elemental composition; (3) ISA-
ANSI type designation (E. J. K, T,
etc.); (4) manufacturer's or generic
name (Chromel P. constantan. Plati-
nel, Geminol, etc.). Perhaps even
more important, the searching for a
particular—usually conventional —
thermocouple type will often lead to
the discovery of a less well known or
unfamiliar type that might do a better
job.

A large variety of thermocouples are
described for each of the temperature
regimes —high, moderate and low.
There is a surprising amount of data
on environmental effects such as nucle-
ar irradiation, intense magnetic fields,
high and low pressures, and exotic at-
mospheres. And lest it be overlooked,
it is a pleasure to acknowledge the out-
standing quality of the book's editing
and typography—no small task.

It is important to potential readers
to point out what this book is not and
does not claim to be. In the author's
own words, "a complete treatment of
fundamental principles is not attempt-
ed, because the reader will either have
some general background in this
subject, or can consult an appropriate
textbook or review article." While
sympathizing with the author's plight
in establishing a limit to the book's
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coverage, I believe he could have very
profitably added about 20-30 pages.
The added text could have included
material now lacking on reference-
junction techniques and devices; the
details of special thermocouple circuits
such as thermopiles, averaging (paral-
lel) thermocouples, and differential
thermocouples; and interfacing prob-
lems with signal-processing instrumen-
tation, as well as some information on
the instrumentation itself. Perhaps in
a second edition0

LAWRENCE (i. Ri KIN
National Magnet Lab, MIT
Cambridge, Massachusetts

Nuclear Structure Theory

J. M. Irvine
478 pp. Pergamon Press, New York,
1973. $27.00

Nuclear-structure theory has developed
into two almost completely separate
groups. One group has been attempt-
ing to understand the properties of nu-
clei from nuclear matter calculations,
while the other has been using less fun-
damental models, such as the shell
model, to predict detailed features of
nuclei. There are many experts in ei-
ther of these fields, but there seem to
be remarkably few who understand
both fields well. Both theorist and
experimentalist would welcome a book
that covers in a consistant notation the
nuclear-structure theory between such
diverse topics as the Brueckner ladder
sum and Xilsson wave functions. John
Maxwell Irvine's book is partially suc-
cessful in this task.

A principal characteristic that dis-
tinguishes this book from others is the
considerable attention paid to detail.
There are numerous useful tables and
formulas that are usually not included,
or only referenced, in other books.
There are tables of two-body matrix
elements, tables of Xilsson wave func-
tions, rules for the use of Goldstone
graphs, and recursion formulas for cal-
culating coefficients of fractional par-
entage. By including these details in
the text, the author has created a
"guide-book," which should help the
physicist who is not expert in a partic-
ular aspect of nuclear structure theory
not only by quickly acquainting him
with the principles involved in a calcu-
lation, but also by providing him with
many of the detailed ingredients used
in such calculations.

The book does have a number of
weaknesses. One is that the space
available in a single volume could have
been used to better advantage. For
example, the first of the book's four
sections is devoted to nuclear
phenomenology, and included here are
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