
Lock in
automatic
retrieval of
signals with

Ithaco's 353
Phase-Lock amplifier

• self tuning
• wide frequency range
• sensitivity to 1 it v full scale
• narrowest noise bandwidth
• versatile preamps

NEW OPTIONS:
• true log output with no manual

gain change for 10,000 to 1 input
signal range (permits automatic ratio

and phase measurements.)
accuracy ± 2 % of reading.

For more information contact:

607 272-7640

ITHACOM
735 WEST CLINTON STREET. ITHACA. N.V. 14850

Model 1000 Current Integrator
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• UNPRECEDENTED ACCURACY — .02% of full scale.

• PERMANENT CALIBRATION — no user adjustment required; accuracy is maintained by the
highest long-term stability achievable at the present state of the art.

• HIGH RESOLUTION— 100 pps eliminates need for interpolating meters; permits direct connec-
tion to automatic data processing systems.

• EXTREMELY LOW INPUT IMPEDANCE — . 1 microvolt input voltage drop; eliminates errors due
to leakage from target to ground; no loss of accuracy with water-cooled targets.

• WIDE RANGE — 15 ranges from 2 na to 20 ma F. S.

• CHOPPER STABILIZATION — solid-state chopper stabilized input amplifier eliminates drift.

• VERSATILITY — accepts inputs of either polarity - pulses or dc.

• OFFSET ADJUST — adjustable input balancing current to neutralize thermal emf's and leakage
in external circuit; special mode of operation provided to permit very accurate balancing.

• CURRENT INDICATION — panel meter provides continuous indication of input current.

• AUTOMATIC DEAD TIME CORRECTION —output may be inhibited by dead time signal from pulse
height analyzer, etc.

• ISOLATED GROUND — common input terminal may be grounded anywhere in experimental
system to avoid ground loops.

Our users include Government Laboratories, Universities
and leading accelerator manufacturers throughout the world.

BROOKHAVEN INSTRUMENTS CORPORATION
BOX 212 PHONE 516—289-1617 BROOKHAVEN, N. Y. 11719

tains four other articles that are closely
related to the solid state.

The editor of this problem series is
Otfried Madelung, professor at the
University of Marburg. All the ar-
ticles are in German (with summaries
in English), except the last one which
is in English. They are written in a
review form, and are properly and
richly illustrated, with the pictures
contributing to the understanding of
the content.

In the first article, Rudolf Bauerlein
reviews the radiation damage in semi-
conductor materials, components and
structural elements, and the change in
physical properties caused by this dam-
age. Rudolf Nitsche, in the second
article, summarizes the methods of
preparation and mentions the various
semiconductor crystals obtained by
growth from a gaseous atmosphere.
This is followed by Eberhard Klein's
survey of the physical principles of
modern photographic processes, which
still apply to a great extent in silver
halides.

Martin Police discusses the physics of
electrophotographic copying methods,
in which the photosensitivity of various
physical properties of the picture-
carrying material is used for the pro-
duction of black-white (initiated by
C. F. Carlson in 1938) and of color
prints. The next review by Claus
Reuber deals with the photocapacitive
effect, which is observed in a con-
denser having a photo-semiconductor
material as a dielectricum. Finally,
Nikolaus Riehl writes about the elec-
tron traps and tunnel afterglow in
zinc sulphide. Four shorter articles
conclude the book: the theory of
superconductors (Gert Eilenberger),
diffusion in metals and semiconductors
(Alfred Seeger), plasticity of silicon
and germanium (Helmut Alexander
and Peter Haasen) and transport
properties of polyatomic gases in elec-
tric and magnetic fields (J. J- M.
Beenakker.)

MARTIN E. STRAUMANIS

Professor, Metallurgical Engineering
University of Missouri-Rolla

NEW BOOKS

CONFERENCE PROCEEDINGS

Low-Frequency Waves and Irregularities

in the Ionosphere. (Symposium, Frascati,

Italy, 23-27 Sept. 1968) N. D'Angelo, ed.

218 pp. Springer-Verlag, New York, 1969.

$14.50

Physics of the One- and Two-Electron

78 • MAY 1970 • PHYSICS TODAY



Atoms. (Conf. Proc, Arnold Sommerfeld
Memorial Meeting and the International
Symposium on the Physics of the One- and
Two-Electron Atoms, Munich, 10-14
Sept., 1966) F. Bopp and H. Kleinpoppen,
eds. 872 pp. North-Holland, Amsterdam
1969. $30.25
The Design of Physics Buildings. (Conf.
Proc. IPPS/RIBA Conference, University
of Lancaster, 2-4 Jan. 1969) RIBA Publi-
cations, London.
Topical Conference On Weak Interac-
tions. (Sponsored by the International
Union of Pure and Applied Physics,
CERN, Geneva, Switzerland, 14-17 Jan.^
1969) 533 pp. CERN, Geneva, Switzer-
land, 1969.
Nuclear Structure and Nuclear Reactions.
(Proc. of the International School of Phys-
ics "Enrico Fermi," Varenna, Italy, 26
June-15 July, 1967) M. Jean and R. A.
Ricci, eds. 813 pp. Academic, New York
1969. $30.00

Particle Physics. (Conf. Proc, VIII Inter-
nationale Universitatswochen Fur Kern-
physik, 1969 Der Karl-Franzens-Universi-
tat Graz, at Schladming, Steicrmark, Aus-
tria, 24 Feb.-8 March 1969) Paul Urban,
ed. 550 pp. Springer-Verlag, New York
1969. $24.50

Theoretical Physics. (Eighth Annual
Eastern Theoretical Physics Conference,
Syracuse University, 10-11 Oct. 1969)
Physics Department, Syracuse University,
$1.50

NUCLEI

Nuclear Energy, Vol. 106: Experimental
Neutron Thermalisation. By P. E. Egel-
staff and M. J. Poole. 399 pp. Pergamon,
New York, 1969. $17.50

ATOMS, MOLECULES, CHEMICAL PHYSICS
Rotational Structure in the Spectra of Dia-
tomic Molecules. By Istvan Kovacs. 320
pp. American Elsevier, New York, 1970.
$16.75

Crystal Structures, Vol. 6: The Structure
of Benzene Derivatives. (2nd edition). By
Ralph W. Wyckoff. 455 pp. Interscience,
New York, 1969. $27.50
Molecular Complexes. By R. S. Mulliken,
W. B. Person. 498 pp. Wiley, New York,
1969. $19.50

Methods of Molecular Quantum Me-
chanics. R. McWeeny, B. T. Sutcliffe, eds.
298 pp. Academic, New York, 1969. $13.50

FLUIDS, PLASMAS

Gasdynamics, Vol. 1: Nonequilibrium
Flows, Part II. Peter P. Wegener, ed.
236 pp. Marcel Dekker, New York,
1970. $13.50

Plasma Dynamics. By T. J. M. Boyd,
J' J- Sanderson. 348 pp. Barnes &
Noble, New York, 1970. $10.75

SOLIDS

Lecture Notes in Physics, Vol. 1:
Warmeleitung in Kristallen, Theoretische
Grundlagen und Fortgeschrittene Experi-
mentelle Methoden. J. C. Erdmann, ed.

* PP. Springer-Verlag, New York,
$5.50

I know their amplifiers.
I wish they made a full line of
instrumentation at
competitive prices. "

We do. We do.
And we have over 65 new instruments for all kinds of pulse
counting, pulse measuring, and pulse analysis jobs.

All are immediately available and are competitively priced. All
are backed by the same standards of quality, reliability, and
service the name TENNELEC implies.

Inquire TENNELEC . . . do it today!

Send me your new catalog . . . and
FJ my interest is immediate
• my interest is 30 to 60 days

] my interest is 60 to 90 days
• Please have someone call me . .

] I want information only . . .

Name

Department

Address

City

Con

State

Title

npany or Institution

Zip

The Pacesetter

TENNELEC
P. O. Box D, Oak Ridge Tennessee 37830, Phone (615) 483-8404
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New from Yale

Astrophysics Physics
Ellipsoidal Figures of Equilibrium
by S. Chandrasekhar
Classical investigations on the ellipsoidal figures of equilibrium
of liquid masses are here enlarged by Mr. Chandrasekhar into a
complete and coherent mathematical theory. The author devel-
ops and completes the basic ideas put forth in three fundamental
papers by Dirichlet, Dedekind, and Riemann over a century ago,
which have been all but ignored since that time. The various
problems are solved by a method and a technique that are es-
sentially elementary, and a number of common misconceptions
and errors are corrected. $10.00

Radioactivity
Rutherford and Boltwood
Letters on Radioactivity edited by Lawrence Badash
For twenty years these two contributors to the second scientific
revolution offered each other the mutual benefit of data, ma-
terials, and support. Initially fascinated by radiochemistry be-
cause of the Rutherford-Soddy transformation theory of 1902-
1903, Boltwood became the chemist to whom Rutherford turned
in pursuit of the understanding of radioactivity. Their continuous
correspondence makes the reader a witness to the era of science
they both reflected and structured. "The letters and [Badash's]
footnotes . . . are excellent and among the most important raw
material that has ever been turned up for the history of modern
physics." — Derek J. deSolla Price. $12.50

Three Approaches to Electron Correlation in Atoms
by Oktay Sinano§lu and Keith A. Brueckner
cloth $22.50; paper $12.50
Sigma Molecular Orbital Theory
by Oktay Sinanofilu and Kenneth B. Wiberg
cloth $27.50; paper $17.50
These two titles will be the first to appear in the new Yale Series
in the Sciences which is designed to answer the increasing need
of scientists for communication within and across their
disciplines.

Among the volumes planned are a group of subseries which
will include interdisciplinary studies at the intersections between
two or more sciences. Their purpose is to fill the gaps in litera-
ture that occur when work is going ahead so rapidly in neighbor-
ing disciplines that the interrelationships may be neglected.

Others are "state of the science" or source books in rapidly
developing fields which will give a picture of research as it
stands at the time.

The third group will be small paperbacks on new areas of
scientific inquiry which will give a perspective not only to scien-
tists within a field but also to those outside it.

• • Yale University Press New Haven and London
E3E3 in Canada: McGill-Queen's University Press

LABORATORY LENS SET

We have developed a set of three general utility lenses
whleh are essentially diffraetion limited. They may be
used at various conjugates by coupling. Pupils are
external to the lenses so there is no vignetting when
lenses are combined. Cardinal points are marked on
the lens cells. Complete specifications, including spot
diagrams, MTF, and aberration curves as well as in-
structions for application of the set in practical situa-
tions are contained in a data manual.

IMAGE OF A POINT OBJECT AT INFINITY, 9.6° OFF AXIS, FORMED
BY THE 2.17 INCH FOCAL LENGTH LENS.

The set includes filters, cabinet, coupling fixtures,
and software. Lenses, covering standard formats, were
designed for maximum versatility.

New Orleans, La. 70118

snva
BAUS
Bvng

517 South Carrollton Avi

OPTICS iisro.

80 MHZ WIDEBAND
RF POWER AMPLIFIER

MODEL RF-805
10 Watts Output into 50fi
0.1 Volts In -22.5 Volts Out
.05 MHz to 80 MHz Broadband
Low Distortion
Solid State
Flat 47 db Gain

The RF-805 is a solid state amplifier, broadband
from .05 to 80 megahertz, which produces ten watts
with —30 db harmonic and intermodulation distor-
tion. Lower distortion is available at lower output
levels. Gain is 47 db minimum, constant within 1 db,
so that full output is developed with less than 0.1
volt at the 50 ohm input. Accurate output metering
and overload protection is provided.

The RF-805 will raise the power of most manual
and swept tuned signal generators and thus extend
the usefulness and versatility of available signal
generators. Receiver testing, wattmeter calibration,
antenna testing, RFI testing, attenuator measure-
ments, and filter and component testing will be aided
with the use of this equipment.

R F COMMUNICATIONS, INC.
1680 University Avenue • Rochester, N. Y. 14610

80 • MAY 1970 • PHYSICS TODAY



Seminaires de Chimie de L'Etat Solide:
Influence des Changements de Phase sur
les Propri^tes Physiques des Corps
Solides. J. P. Suchet, ed. 194 pp. Mas-
son, Paris, 1970. 65F
Advances in Structure Research by Dif-
fraction Methods, Vol. 3. R. Brill, R.
Mason, eds. 251 pp. Pergamon, New
York, 1970. $14.00

Principles of Crystal Structure Determina-
tion. By Gene B. Carpenter. 231 pp. Ben-
jamin, New York, 1969. $14.50

Physics of Strength and Plasticity. Ali S.
Argon, ed. 399 pp. MIT Press, Cambridge,
Mass., 1969. $12.50

THEORY AND MATHEMATICAL PHYSICS
Mathematical Statistics. By B. L. van
der Waerdcn. 361 pp. Springer-Verlag,
New York, 1969. $18.70
Applications de la Theorie des Croupes
a la Mecanique Quantique. (Trans, from
Russian) by M. Petrachene, E. Trifonov.
252 pp. Masson, Paris, 1970. 65F
Lecture Notes in Physics, Vol. 3: Scat-
tering Theory: Unitarity, Analyticity
and Crossing. By Andre Martin. 125
pp. Springer-Verlag, New York, 1969.
$3.90

Lecture Notes in Physics, Vol. 2: The-
orie de la Renormalisation. By K. Hepp,
ed. 215 pp. Springer-Verlag, New York,
1969. $5.00
Formulations of Classical and Quantum
Dynamical Theory. By Gerald Rosen.
149 pp. Academic, New York, 1970.
$9.50
La Transformation de Laplace. By Jean
Hladik. 237 pp. Masson, Paris, 1969.
80F

INSTRUMENTATION AND TECHNIQUES
Elementary Radiation Physics. By G. S.
Hurst, J. E. Turner. 166 pp. Wiley,
New York, 1970. $7.95

HEAT, THERMODYNAMICS STATISTICAL
PHYSICS

Elements de Chimie Physique: Thermo-
dynamique Equilibres Chimiques. By
J. Ficini, N. Lumbroso-Bader, J. C.
Depezay. 177 pp. Hermann, Paris, 1969.
30F

TEXTBOOKS

The Wykeham Science Series, Vol. 1:
Elementary Science of Metals. By J. W.
Martin. 135 p p . Springer-Verlag, New
York, 1969. $2.80
The Wykeham Science Series, Vol. 2:
Neutron Physics. By G. E. Bacon. 143
PP. Springer-Verlag New York, 1969.
$2.80
The Wykeham Technological Series,
Vol. 1: Frequency Conversion. By J.
Thomas, W. E. Turk, M. J. Beesley. 207
PP. Springer-Verlag, New York, 1969.
$3.50
Physics. (2nd edition) By K. R. Atkins.
774 pp. Wiley, New York, 1970. $11.95
Physique: 1. Mecanique Physique des
Particules. By M. Balkanski, C. Sebenne.
415 pp. Dunod, Paris, 1970. 39F •

NEW NIM
MULTICHANNEL ANALYZER

• 1000 Channel ADC

• 200 or 400 Channel Memory

c Easy to use — All Decimal
System — Self-explanatory
Operation

• Versatile — Add modules for
expansion of use

• Economical — Research Qual-
ity without costly "Fril ls"

• Reliable — Same proven de-
sign of portable version

a.

Student Labs
Health Physics
X-Ray Analysis
Particle Analysis
Detector Calibration

"u. o 1 e a, r
i o d e s i n c

CL P.O . b o x 1 3 5 , p r a i r i e v i e w , I l l i n o i s 6 0 0 6 9
Phone:312-634-3870 Telex72-6407

THERMOELECTRIC
COLD

Completely interchangeable tube sockets permit end-
window PM tube-type and custom-dynode networks to be
used with any of these PFR cooling chambers. The new
TE-109 accepts popular side & dormer-window types. All
permit low light-level detection with maximum dark
current reduction.
Continuous cooling and automatic temperature-stabilizer
circuitry (TE-102 TS) permits remote station operation.
The water-cooled TE-104 is ideal for lab use; and the
dry-ice unit at right (TE-200) loads from top, eliminating
need for disassembly when adding coolant. All PFR
chambers permit continuous, gain-stable, frost-free
operation.
Products for Research has standard and custom chambers
for virtually every PM tube operation — cooled and un-
cooled. Complete specifications and prices sent on request.

Products for Research, Inc.
78 Holten St. • Danvers, Mass. 01923 • (617) 774-3250
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