
CRYOGENIC
Temperature Controller

Model 5301
Accurate temperature control in Research
Dewars, Cryogenic Freezers, Tensile Cryo-
stats for physics, chemistry, metallurgy and
other scientific fields where the process,
temperature and/or control requirements
change frequently. System features control
stability better than .01 °K from below
0.3° to 320° K with less than one micro-
watt power dissipation in the sensor. Three
mode control: Proportional, rate and reset
with internal parameter controls, allowing
to tune the controller to thermal charac-
teristics of the system. 100 watts output,
short circuit proof, DC for minimum inter-
ference to other low level instrumentation.
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PROGRAMMER

Model 5350
The Model 5350 Programmer is an electro-
mechanical function generator, consisting
of a digitally controlled servo-system driv-
ing a 10 turn potentiometer at a wide range
of sweep rates. The Programmer finds
application in the process control field with
other instrumentation, whose output is
controlled by a resistance or resistance
ratio, such as powersupplies, magnetic gen-
erators, audio or RF oscillators as well as
temperature, deposition-rate, vacuum and
similar controllers.
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Throughout there is a strong empha-
sis on the principles of operation of lab-
oratory equipment. A chapter is devot-
ed to the description and explanation of
various common electronic devices:
transistors, oscilloscopes, strain gauges
and FET's. A short but wide-ranging
discussion of optics and optical micros-
copy is illustrated with photographs of
flagellated microorganisms, clearly the
authors' favorite subject. There is also
a chapter on electron microscopes, in-
cluding a careful discussion of the oper-
ation of magnetic lenses. The sections
on microscopy are probably the stron-
gest sections of the book.

It is difficult for us to think of the
American equivalent of the students for
whom this book is intended (who are
stated to be "a mixed group of first-year
undergraduates"). The chapter on me-
chanics, for example, 30 pages long,
would serve as a review for a student al-
ready quite familiar with the concepts,
but would not be a satisfactory intro-
duction to the material. In fact, our
general impression of the book is that it
would serve as a review volume or a use-
ful elementary reference for a biologist,
but would be quite difficult to use in a
course where students could be expect-
ed to be unfamiliar with most of the
material. The book is not sufficiently
deep or detailed to serve as a text for an
advanced course. Perhaps this book
could serve a useful function as supple-
mentary reading for an elementary class
that wanted to go into certain areas in
greater detail.

James A. Anderson is with the Divisions of
Applied Mathematics and Biological and
Medical Sciences and Menasche M. Nass is
with the Department of Physics at Brown
University. Both are associated with the
Brown Center for Neural Studies.

Molecules in the
Galactic Environment

M. A. Gordon, L. E. Snyder, eds.
475 pp. Wiley, New York,
1973. $18.95

Optical spectroscopy long ago estab-
lished the presence of diatomic mole-
cules such as CN, CH and CH+ in rea-
sonably dense interstellar clouds that
absorb the radiation of young, hot stars.
The discovery of more complex species
(like H2O, H2CO, CH3OH, HC3N and
others) awaited the development of mo-
lecular radio astronomy which, after a
slow beginning with the initial observa-
tion of OH about ten years ago, has pro-
duced a near-exponential growth in the
number of interstellar molecules detect-
ed during the past five years. Modern

techniques of radiofrequency spectros-
copy allow radio astronomers to listen
to the characteristic (generally rotation-
al) frequencies of polyatomic molecules
that, because of their fragility to the
harsh interstellar radiation field, reside
in shielded, dark and very dense clouds
generally inaccessible to study by opti-
cal or ultraviolet means.

However, the past year or so has seen
a sharp diminution in the detection of
new species, probably because the
cream of the interstellar crop has been
skimmed to the present level of obser-
vational sensitivity. Currently, there is
a total of about 100 radio-frequency
spectral lines attributable to some 30
compounds and a few as yet unidenti-
fied species. Recent advances in milli-
meter-wave signal detection and cryo-
genic technology nevertheless insure
that the current lull is only temporary;
it is likely that another rapid rise in
number and variety of interstellar
species will again occur in the near fut-
ure as new equipment becomes opera-
tional.

The large number of organic mole-
cules, non-terrestrial isotope abun-
dances, non-equilibrium thermodynam-
ic processes, several unidentified spec-
tral features and possibilities for pre-
biotic synthesis have emphasized the
need for an interdisciplinary approach
to understand and appreciate fully the
extreme diversity of the observations.
To this end, Molecules in the Galactic
Environment describes the proceedings
of a symposium that brought together
astronomers, biologists, chemists and
physicists to discuss the observations
and their implications and to provide
suggestions for future observational and
theoretical work. Because the sympo-
sium was held at the end of 1971, these
proceedings may be conveniently taken
as a partial record of the initial phase of
interstellar molecular research.

The first session sets the pace by re-
viewing selected aspects of the inter-
stellar medium: I. Iben superbly con-
siders stellar synthesis and possible
ejection mechanisms of the reasonably
heavy elements C, N and O that bind
together and with H to form interstellar
molecules; G. Field thoroughly reviews
the heating and cooling mechanisms
and current evolutionary models of in-
terstellar clouds in what may be the
most comprehensive article of the sym-
posium; B. Bok and C. Cordwell sum-
marize optical studies of nearby dark
clouds and globules, providing the read-
er with a very useful guide to the tech-
niques of star counting and to the avail-
able catalogs and atlases of obscure re-
gions; M. Greenberg provides insight
into the hodgepodge of galactic dust
that almost certainly plays a surface-
catalytic role in the formation of inter-
stellar molecules.

The middle three sessions are only



A gaseous nebula in Gemini was observed by
a 48-inch telescope at Hale Observatories.

mildly informative. Several laboratory
spectroscopists discuss the techniques
of "zero-Doppler-shift" spectroscopy
and of bond-length prediction; their
uniform message centers about the haz-
ards of identifying an interstellar mole-
cule on the basis of a single line. Nota-
ble among the papers in these sessions
is M. Litvak's particularly lucid and
well-illustrated presentation of masers
and optical pumping. The least useful
session concerns the short observational
contributions which, with the exception
of one or two papers, can be found in
similar or greater detail in the Astro-
physical Journal.

In a brief four-page introduction to a
large session on astrochemistry, B.
Donn summarizes quite well the current
state of affairs of this burgeoning field
of extraterrestrial investigation. Eight
succeeding contributions consider sev-
eral mechanisms proposed to account
for the formation of primarily diatomic
molecules: radiative association,
charge exchange and neutral-atom ex-
change, and formation on grain surfac-
es. Oddly enough, though, it appears
that no one has considered seriously the
possibility that the molecular constitu-
ents now observed by radioastronomers
may be mere fragments of much larger
organic species distributed throughout
space.

The implications for prebiotic organ-
ic chemistry and interstellar biology are
discussed in four reasonably detailed
and very entertaining articles by C.
Ponnamperuma, E. Anders, P. Morri-
son and C. Sagan. The well-known
theme, namely that micromolecules of
biological significance can be synthe-
sized under laboratory conditions simi-
lar to those thought prevalent on prime-
val earth, is generally extended to
suggest that condensation reactions of
the micromolecules might have oc-
curred to give rise to macromolecules

and polymers that may have been the
forerunners of today's nucleic acids and
proteins. However, these researchers
hasten to add that, because of the high
temperatures (several thousand Kel-
vins) characteristic of inner stellar ne-
bulae prior to the formation of plane-
tary systems, it is doubtful that any of
the organic species now observed in the
expansive clouds of interstellar space
contribute directly to the origin of life.

The most useful and self-contained
contributions are found in the first (re-
view of the interstellar medium) and
sixth (biological implications) sessions.
Newcomers will find much of the cen-
tral part of the proceedings either dated
or difficult to comprehend. To learn
much from it, one would have to work
hand-in-hand with the research jour-
nals. In this regard, an adequate bibli-
ography accompanies each article, and
the editors have kindly provided a mod-
erately sized index. The book is attrac-
tively printed with many illustrations.

Doctoral candidates and other young
interstellar researchers who periodically
experience morale crises that inevitably
accompany fast-paced fields will find
many aspects of the book motivating.
Indeed, the real virtue of the book may
lie in the inherent excitement that
seems to flow through the proceedings
that have helped to form the foundation
of a pioneering, profitable and often
controversial field of interdisciplinary
investigation.

ERIC J. CHAISSON
Harvard University

Cambridge, Massachusetts

Ion Implantation

G. Dearnaley, J. H. Freeman, R. S. Nelson,
J. Stephen
802 pp. Elsevier, New York,
1973. $79.00

The book is an ambitious and lengthy
contribution to a rapidly advancing and
highly diverse field. Refreshingly, it
presents original writings by the four
authors as compared to the many books
issued as unedited conference proceed-
ings. The field of ion implantation,
having grown out of a marriage of nu-
clear and solid-state physics, has be-
come technologically vital in the semi-
conductor fabrication industry, and in
studies of corrosion and chemical alter-
ation of metal and alloy surfaces. Ion
implantation has also played a crucial
role in the simulation of radiation dam-
age in fission reactors, and, more re-
cently, in fusion reactors. Researchers
also use ion implantation to elucidate
the fundamental aspects of defect phys-
ics. In view of these applications, it is
not surprising to find a large number of
groups, mainly at industrial and gov-

Model 1653
A high speed, 22 inch recorder de-
signed to operate on-line to scienti-
fic and general purpose computers
in graphic output applications.

• Plug-to-plug compatibility (hard-
ware and software) with all stan-
dard 300 steps/sec, plotters used
in the computer field (CAL-
COMP and COMPLOT).

• Z-fold paper (367 ft. long) fold-
ing conveniently into notebook
size.

• 0.01 inch step (0.25 mm option-
al) with 300 steps/sec, operation.

• Single step resolution with one
step repeatability.

• Pen point exposure for manually
setting origin.

• Simple control panel layout with
single, function switch.

• Integral chromed steel stand with
paper storage.

Price: $3,300.00
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