
the periodic component arose after the
accretion of the planets as a conse-
quence of direct gravitational or tidal
interactions. The arguments are high-
ly qualitative and unconvincing.

The remaining chapters give brief re-
views of a variety of only those theories
of the solar system's origin that have
an explanation of the Titius-Bode
Law. In these as well as previous
technical sections, it will be generally
necessary for the reader to consult par-
ticular papers if he wishes to follow
arguments completely or even to un-
derstand the origin of many of the for-
mulas.

As a monograph on a rather narrow
subject (with broad implications, how-
ever, in cosmogony), this work should
still have an appeal to most readers in
astronomy, historians and philosophers
of science and the casual and serious
student of the solar system. Careful
reading reveals a number of errors in
the text and the index. The meticu-
lous historian may wish to re-translate
some of the material from the German
as the free-form translation is some-
what inexact and in one case conveys
the wrong idea. A comprehensive bib-
liography provides a fine resource for
the scholar.

M.S.DAVIS
University of North Carolina

Chapel Hill

new books
Elementary Particles and Fields

Particle Kinematics. E. Byckling, K. Ka-
jantie. 319 pp. Wiley, New York, 1973.
$21.95

Scale and Conformal Symmetry in Ha-
dron Physics. (Advanced School of Phys-
ics, Frascati, Italy, May 1972). R. Gatto,
ed. 228 pp. Wiley, New York, 1973.
$17.95

Nuclei, Nuclear Physics

Theoretical Nuclear Physics Vol. I: Nu-
clear Structure. A. de-Shalit, H. Fesh-
bach. 967 pp. Wiley, New York, 1974.
$27.00 (approx.)

Chemical Physics

Excited States Vol. I. E. C. Lim, ed. 347
pp. Academic, New York, 1974. $24.50

Acoustics

Room Acoustics. H. Kuttruff. 298 pp.
Halsted, New York, 1974. $29.75

Optics

Applied Nonlinear Optics. F. Zernike, J.
E. Midwinter. 199 pp. Wiley, New York,
1973. $14.95

Colour 73. (Survey lectures and abstracts
of the 2nd Congress of the Int. Colour

New from IGC «
Continuous Liquid

Helium Level ®»
p* Monitor*

fj]| helium level indicator

Just one accessory in a new IGC line of instruments
for the complete cryomagnetic system

Continuous Probes — The IGC
Liquid Helium Level Indicator has
been developed for use with
superconductive filament level
probes. Standard probes avail-
able with the instrument provide
continuous indication of liquid
levels to depths of 20 cm and 50
cm. Other probe lengths can be
supplied upon request.

Intermittent Probe Excitation —
An important feature of the new
IGC Level Indicator not found
elsewhere is the SAMPLE AND
HOLD circuit which allows con-
tinuous display of liquid helium
level with intermittent probe
excitat ion to minimize helium
boiloff.

The SAMPLE AND HOLD cir-
cuit energizes the probe for 10
seconds every 3 minutes, thereby
reducing average power dissipa-
tion by 95%. The display on the
panel meter is always the most
recent reading.

Manual Override — A switch
allows continuous energization of
the probe; this feature is useful
when the level is changing
rapid ly, as it does when the
helium reservoir is being filled.

Low Level Alarm—A continuously
variable voltage discr iminator
circuit allows the selection and
setting of a Low Level Alarm
point. According to the position
of a toggle switch either an indi-
cator light, or both an indicator
l ight and audib le alarm are

activated whenever liquid falls
below the set level. External jacks
are also provided on the panel
for continuous recording of liquid
level.

Specifications

Panel size: 31/2" (89 mm) High x
19" (483 mm) Wide

Input power: 115V, 230V, 50-60
Hz, 0.5 Amp (operating voltage
is specified at time of order
placement)

Probe power dissipation: 10mW
average

Other instruments in the new
product line include a magnetic
field level indicator, cryogenic
temperature controllers and ther-
mometers, a precision vacuum
regulator valve and a complete
line of cal ibrated temperature
and magnetic field sensors.

This is one more reason to
consider IGC, whatever your re-
quirements — superconducting
materials, ultrahigh field mag-
nets, or complete turnkey sys-
tems. Rely on the one company
with across-the-board capability
...Intermagnetics General Corpo-
ration. Send for free new bro-
chure on IGC's complete line of
accessories. And, for more infor-
ma t ion , w r i t e or c a l l : Paul
Swartz, Vice President of Market-
ing and Sales, Charles Park,
Gu i lder land , New York 1 2084.
Te lephone: (518) 456-5456.
TWX No. (710) 441-8238.

IIITERIinGIIETIBS
New Karner Road

C O R P O R A T I O N

Guilderland, New York 12084
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Introducing
Thornton's New 8OOOA

Digital Multimeter
This rugged, lightweight multimeter (Model
8000A) gives you more functions for your
money. There are 26 different ranges, in-
cluding five ranges of AC and DC voltage,
five ranges of AD and DC current and six
ranges of resistance.

Overload protection
You can put 1,000 volts on the millivolt
range with no danger to the instrument. All
current ranges are protected from overload
w/front-panel replaceable fuse.

12 month guarantee
At this price no other digital multimeter offers
you 12 month guaranteed accuracy, fool-
proof operation, year-in, year-out reliability.

Quick service
48-hour turnaround service in the U.S.A and
Canada

Send for brochure outlining complete specifications,
and the many, many features this product offers.

Compare the quality . . . Compare the price.
The Thornton 8000A is a professional product and by

far the very best 31/2 digit multimeter ever made.

$299
Thornton Associates Inc. 87 Beaver St., Waltham, Mass. 02154 Tel. (617)899-1400
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Assoc, Univ. of York, 2-6 July 1973). 566
pp. Halsted, New York, 1973. $39.50

Integrated Optics. (IEEE Press Selected
Reprint Series). D. Marcuse, ed. 296 pp.
IEEE Press, New York, 1973. $12.95 hard-
cover, $6.50 paperback

Theory of Dielectric Optical Waveguides.
D. Marcuse. 257 pp. Academic, New
York, 1974. $21.00

Quantum Electronics and Lasers

Fundamental and Applied Laser Physics.
(Symp. Proc, Esfahan, Iran, 29 August-5
September 1971). M. S. Feld, A. Javan, N.
A. Kurnit, eds. 952 pp. Wiley, New York,
1973. $27.50

Injection Electroluminescent Devices. C.
H. Gooch. 198 pp. Wiley, New York, 1973.
$15.95

Particles, Sources and Fields, Vol. II:
Electrodynamics I and II. J. Schwinger.
459 pp. Addison-Wesley, Reading, Mass.,
1973.

Fluids and Plasmas
Annual Review of Fluid Mechanics. M.
Van Dyke, W. G. Vincenti, J. V. Wehausen,
eds. 371 pp. Annual Reviews, Inc, Palo
Alto, Calif., 1974. $12.00

Low Energy Electron Collisions in Gases:
Swarm and Plasma Methods Applied to
Their Study. A. L. Gilardini. 496 pp.
Wiley, New York, 1972. $24.95

Electricity and Magnetism

Electrical Conductivity in Ceramics and
Glass, Part A. N. M. Tallan, ed. 311 pp.
Marcel Dekker, New York, 1974. $26.50

Materials Science

Advances in Aerosol Physics, Vol. 6. V.
A. Fedoseev, ed. 186 pp. Halsted, New
York, 1974. $17.50

Advances in Aerosol Physics, Vol. 7. V.
A. Fedoseev, ed. 167 pp. Halsted, New
York, 1974. $17.50

Anomalous Photoconductivity. M. I. Kor-
sunskii. 166 pp. Halsted, New York, 1974.
$23.00

Composite Materials Vol. I: Interfaces in
Metal Matrix Composite. A. G. Metcalfe,
ed. 421 pp. Academic, New York, 1974.
$29.00

Deformation Geometry for Materials Sci-
entists. C. N. Reid. 211 pp. Pergamon,
New York, 1974. $12.00 hardcover, $7.50
paperback

Elements of Physical Metallurgy, 3rd ed.
A. G. Guy, J. J. Hren. 618 pp. Addison-
Wesley, Reading, Mass., 1974. $16.95
Glass Science. R. H. Doremus. 349 pp.
Wiley, New York, 1973. $17.95

Introduction to the Properties of Crystal
Surfaces. J. M. Blakely. 261 pp. Perga-
mon, New York, 1973. $10.50

Ion Implantation. (Defects in Crystalline
Solids, Vol. 8). G. Dearnaley, J. H. Free-
man, R. S. Nelson, J. Stephen. 802 pp.
Elsevier, New York, 1973. $79.00

Phase Transitions 1973. (Conf. Proc,
Univ. Park, Pa., 23-25 May 1973). L. E.
Cross, ed. 448 pp. Pergamon, New York,
1973. $24.00

AVCO
LASERS

THREE ADVANCED MODELS '
Higher Peak Power
Higher Average Power
Higher Repetition Rates

HIGHER PEAK POWER (C950B)

Now with higher peak power —
250 kW at 50 hz — with flat
response and no power fall-off
at maximum pulse rate. Since
there is no degradation of peak
power, average power is
increased to 125 mW at 50 hz.
For further information contact AVCO
or circle reader's service no. 44

HIGHER AVERAGE POWER (C400A)

A higher repetition rate version of the
recently introduced C-400 now
offers five times greater average
power: 100 mW at 500 hz.
Repetition rates are as high as
500 pps. The Compact C-400A
may be used as UV source or
coupled with tunable dye system. For
further information contact AVCO or circle
reader's service no. 45.

HIGHER REPETITION RATES (C5000A)

Pulse rates up to 1000 pps are now
easily achieved with this pulsed
nitrogen laser. Model C-5000A
provides the flexibility needed for
experiments requiring 100 kW at
500 pps plus repetition rates to
1000 pps. For further information
contact AVCO or circle reader's
service no. 46.

EVERETT RESEARCH LABORATORY, INC.
2385 REVERE BEACH PARKWAY- EVERETT. MASSACHUSETTS O314S

TWX 710 3480470TELEPHONE 617-389-3000
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THE SCANNING AUGER MICROPROBE
ANALYZES SURFACES . . . S D W k C m s ?
Y O U S H O U L D . . . if you're involved with problems in BONDING, CORROSION,
CATALYSIS, or SEMICONDUCTOR PROCESSING. In these fields success or failure is often
determined by the top 25 A of material. Standard analytical techniques can't analyze a layer that
thin. And, if you have no way to study that critical surface layer, you're in trouble. That's where
the SAM comes in.

You want to know the surface distribution of an
element or elements?

The SAM can tell you.

Chlorine distribution on titanium fracture sur-
face (Light areas are chlorine)

You want to quantitatively compare the compo-
sition of several specific points on the surface?

The SAM can do it

POINT A POINT B

Ti 'Ti

Surface composition of points A and B indi-
cated above.

You want to know the depth distribution of several
elements on the surface.

Again, the SAM can tell you.

SO.. .
If you're being harassed by surface related problems,
maybe you should find out more about the SAM.
For more details on equipment or analytical services

. . . c a l l PHI®

Alx2.0

—0.75 nm

y Six 1.0

— ^

V-Ox2.0

Depth-composition profile of alloyed Al-Si con-
tact with oxygen contamination.

PHYSICAL ELECTRONICS INDUSTRIES, INC.
7317 South Washington Avenue
Edina, Minnesota 55435

(612)941-5540
Tlx: 290407
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Your Best
Source

FOR

"Off-The-Shelf"

OPTICS
IN THE U.S.A.

OPTICS FOR INDUSTRY

ROLYN OPTICS
300 North Rolyn Place

P.O. Box 148 • Arcadia, Calif. 91006
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Current Integrators
Since 1964

Model 1OOO-C-

• Highest accuracy

• Widest current span

• Lowest input impedance

• Internal offset & test supply

• Solid state (LED) readout

• Automatic dead-time correction

• Inputs of either polarity

• Ground isolated from case

• Remote control capability

» Pulse integration without
external filters

Complete specs on request

BROOKHAVEN INSTRUMENTS CORP.
Box 3136 • Austin. Texas 787B4
(5121442-1216
"Also available without internal
counter as Model 1OOO-A
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Physics of Thin Films Vol. 7. G. Hass, M.
H. Francombe, R. W. Hoffman, eds. 421
pp. Academic, New York, 1973. $31.00

Polymer Science Study Guide. G. S. Kir-
shenbaum. 135 pp. Gordon & Breach,
New York, 1973. $8.50

Low Temperature
Superconducting Magnet Systems. H.
Brechna. 590 pp. Springer-Verlag, New
York, 1973. $65.60

Astronomy, Space Physics
Cosmic Gas Dynamics. E. Schatzman, L.
Biermann. 291 pp. Wiley, New York,
1974. $14.95

Gamma-Ray Astrophysics. (Symp. Proc,
Goddard Space Flight Center, Greenbelt,
Md., 30 April- 2 May 1973). F. W. Stecker,
J. I. Trombka, eds. 412 pp. NASA, Wash-
ington, D. C, 1973. (Available as NASA
SP-339 from the US Gov. Printing Office,
Washington, D. C.) $2.90

Vistas in Astronomy Vol. 15. A. Beer, ed.
192 pp. Pergamon, New York, 1974. $27.00

Geophysics
Proceedings of the Fourth Lunar Science
Conference. (Supplement 4 of Geochimica
Et Cosmochimica Acta) W. A. Gose, ed.
3336 pp. in three volumes: Vol. I: Miner-
alogy and Petrology; Vol. 2: Chemical
and Isotope Analyses/Organic Chemistry;
Vol. 3: Physical Properties. Pergamon,
New York, 1973. $100.00

Biophysics
Advances in Radiation Biology Vol. 4. J.
T. Lett, H. Adler, M. Zelle, eds. 435 pp.
Academic, New York, 1974. $29.50

Introduction to Biomechanic Analysis of
Sport. J. W. Northrip, G. A. Logan, W. C.
McKinney. 338 pp. William C. Brown,
Dubuque, Iowa, 1974. $8.95

Theory and Mathematical
Physics
Lie Groups, Lie Algebras, and Some of
Their Applications. R. Gilmore. 587 pp.
Wiley, New York, 1974. $24.95

The Many-Body Problem. W. E. Parry.
217 pp. Oxford U. P., New York, 1973.
$20.00
Variational Methods in Nuclear Reactor
Physics. W. M. Stacey Jr. 181 pp. Aca-
demic, New York, 1974. $18.50

Wave Mechanics and Its Applications. P.
Gombas, D. Kisdi. 230 pp. Pergamon,
New York, 1973. $10.50

Heat, Thermodynamics,
Statistical Physics
Grundlagen der Technischen Thermody-
namik. N. Eisner. 660 pp. Bertelsmann
Universitatsverlag, Dusseldorf, 1973. DM
38.00

Homogeneous Nucleation Theory. F. F.
Abraham. 263 pp. Academic, New York,
1974. $23.00

Metastable Liquids. V. P. Skripov. 272
pp. Halsted, New York, 1974. $30.00

Statistical Physics of Materials. L. A.
Girifalco. 346 pp. Wiley, New York, 1973.
$21.95 n

CAPACITANCE/
CONDUCTANCE

MEASUREMENTS
IN

SEMICONDUCTORS

C-V Testing Systems for
Determination of:

# Flat Band Voltage

0 Mobile Ion Concentration

# Doping Profiles

# Carrier Lifetime

# Surface State Concentrations

# Debye Length

A wide range of your semiconductor
measurement applications can be
performed with Princeton Applied
Research standard equipment. In
addition, complete systems have been
assembled to determine semiconduc-
tor properties from capacitance and
conductance measurements. For de-
tailed information about our products
or a series of application notes, call
(609) 452-2111 or write Princeton Ap-
plied Research Corporation, Material
Science Division, P.O. Box 2565,
Princeton, N.J. 08540. In Europe con-
tact Princeton Applied Research
GmbH, D8034 Unterpfaffenhofen,
Waldstrasse 2, West Germany.

PRincETon
RPPLIED
RESEARCH

245

Circle No. 48 on Reader Service Card

PHYSICS TODAY/MAY 1974 01


