- ated with the US space efforts. In less
~ than 150 pages he leads the reader
. through what has been accomplished,
" and then tells him what may be done
~ in the years to come. Kopal presents a
a strong argument for the idea that
manned space observatories can un-
dertake many significant explorations
that unmanned observatories cannot.
The book, which is well written, should
be valuable as collateral reading in
undergraduate astronomy courses; it
will also be of value for individual
perusal by persons who wish to get a

problems and the applications of space
technology but who lack the back-
ground or the interest for a study at the
technical level.

: survey of the outstanding astronomical

" Theory of Condensed Matter.

— Fundamental Particle Physics.
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The reviewer is a professor of physics at
Syracuse University where he specializes
in general relativity.

NEW BOOKS

CONFERENCE PROCEEDINGS

(Symp.
proc.). International Atomic Energy Ag-
ency, eds. (Trieste, 3 October-16 Decem-
ber 1967). 1015 pp. $20.00

(Symp.
proc) Gyo Takeda Yasuo Hara, ed.
(Tokyo, 1967). 167 pp. W. A. Benjamin,
New York, 1968. $8.50

Vistas in Science. (Symp. proc.) David
L. Arm, ed. (Albuguerque, New Mexico,
June, 1968). 256 pp. Univ. of New Mexico
Press, 1968. $5.95

Topics in Nonlinear Physics. (Conf.
proc.). Norman ]. Zabusky, ed. (Munich,
1966). 724 pp. Springer-Verlag, New
York, 1968. $13.50

Irreversible Aspects of Continuum Mech-
anics and Transfer of Physical Character-
istics in Moving Fluids. (Symp. proc.).
H. Parkus and L. 1. Sedov, eds. (Vienna,
June 1966). 424 pp. Springer-Verlag, New
York, 1968.

Interstellar Ionized Hydrogen. (Symp.
proc.). Yervant Terzian, ed. (Charlottes-
ville, Va., 8-11 December 1967). 774 pp.
W. A. Benjamin, New York, 1968. $15.00
Methods in Subnuclear Physics. Vol. 1.
(Symp. proc.). M. Nikolic, ed. (Herceg-
Novi, Yugoslavia, 11-25 September 1966).
499 pp. Gordon and Breach, New York,
1968. Cloth $30.00, paper $14.00

Methods in Subnuclear Physics, Vol. 2,
(Symp. proc.) M. Nikolic, ed. (Herceg-
Novi, Yugoslavia, 11-25 September 1966).
842 pp. Gordon and Breach, New York,
1968. Cloth $51.50, paper $24.00

Solid State Physics, Nuclear Physics and
Particle Physics. (Conf. proc.) Igor Sa-
avedra, ed. (Santiago, Chile, July, 1967).
844 pp. W. A. Benjamin, New York, 1969.
$16.00

Work Hardening, Vol 46 (Symp. proc.)
J. P. Hirth and ]. Weertman, eds.
(Chicago, Illinois, November, 1966). 382
pp. Gerdon and Breach, New York, 1968,
$23.00

Battele Recontres: 1967 Lectures in Math-
ematics and Physics. (Symp. proc.). Cecile
M. DeWitt and John A. Whee kr, eds.
(University of Washington, 16 July-31
August 1967). 557 pp. W. A. Benjamin,
New York, 1968 $14.50

Nuclear and Particle Physics. (Symp.
proc.). Bernard Margolis and C. S. Lam,
eds. (McGill Univ., Montreal, 7-18 August
1967). 547 pp. W. A. Benjamin, New
York, 1968. $12.50

Solid State Physics, Vol. 1: Electrons in
Metals. (Symp. proc.). ]J. F. Cochran and
R. R. Haering, eds. (Simon Fraser Univ.,
British Columbia, 21 August-1 September
1967). 386 pp. Gordon and Breach, New
York, 1969. $24.50

Long Range Forecasting Methodology.
(Symp. proc.). Joseph P. Martino and
Thomas Oberbeck, eds. (Alamogordo, New
Mexico, 11-12 October 1967). 191 pp.
Defense Documentation Center, Cameron
Station, Alexandria, Va., 1967

Mechanical Behavior of Materials Under
Dynamic Loads. (Symp. proc.) Ulric S.
Lindholm, ed. (San Antonio, Texas, 6-8
September, 1967). 419 pp. Springer-Ver-
lag, New York, 1968. $18.00

Optical Properties of Dielectric Films,
(Symp. proc.) Norman N. Axelrod, ed.
(Boston, Mass., 6-7 May 1968) 283 pp.
Electrochemical Society, Inc., New York,
1968. §9.00

Mossbauer Effect Methodology, Vol. 4.
(Symp. proc.). Irwin J. Gruverman, ed.
(Chicago, Ill., 28 January 1968). 270 pp.
Plenum, New York, 1968. $15.00

ELEMENTARY PARTICLES

Principles of Particle Accelerators. By
Enrico Persico, Ezio Ferrari and Sergio
E. Segre. 301 pp. W. A. Benjamin, New
York, 1968. $17.75

NUCLEI

Nuclear Theory: The Quasiparticle Meth-
od. (Trans. from Russian). By A. B.
Migdal. 142 pp. W. A. Benjamin, New
York, 1968. Cloth $9.00, paper $4.95

Annual Review of Nuclear Science, Vol.
18, 1968. Emilio Segré, ed. 553 pp. An-
nual Reviews, Inc., Palo Alto, Calif., 1968.
US $8.50, Foreign $9.00

ATOMS, MOLECULES,
CHEMICAL PHYSICS

Microwave Spectral Tables: Polyatomic
Molecules Without Internal Rotation, Vol.
IV. (NBS-70). By Marian S. Cord, Mat-
thew S. Lojko and Rudolph H. Haas. 418
pp. National Bureau of Standards, Wash-
ington, DC, 1968. $5.50

Inorganic Electronic Spectroscopy. By

A. B. P. Lever, 420 pp. American Elsevier,
New York, 1968. $31.50
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Report from

BELL
sl A simple, better microphone

A new kind of condenser microphone
with several valuable features has been
invented by Gerhard M. Sessler and
James E. West of Bell Laboratories. It has
the excellent sound fidelity of former
types of condenser microphones, but
does not need a d-c supply, and has
much lower electrical impedance; this
permits good low-frequency response
without the need for special circuits.

Like previous designs, the new micro-
phone depends on a varying capacitance
—produced as sound vibrations impinge
on one flexible plate of a capacitor, But
there's a difference: here, the flexible

FOIL El.\ECTRET

OUTPUT plate is a “foil electret”—a thinly metal-
lized sheet of fluorocarbon or polycar-
Essentials of the new microphone: The microphone’s diaphragm is a charged dielec- bonate. The electret contains a perma-
tric foil upon which a thin metal layer has been deposited; it is called a foil electret. The nent static charge. As the electret moves,
electret touches a metal backplate in several places and, due to surfaqe irregularities, it varies the electrostatic field across the
air pockets form between the electret and the backplate. The backplate is perforated so 1 (drawinig). Thi g ]
that the air layer can communicate with the larger cavity, increasing the vibration ampli- air gap \Grawing). s BrodUSes Sty
tude (and thus the sensitivity) of the system. ing voltage at the output. Thus, the micro-

phone needs no d-c supply.
In any capacitor, the thinner the dielec-
tric, the higher the capacitance. Dielec-
OVEN tric films can be made 0.00012 to 0.001
/// T /{/' inch thick. So, the capacitance of the
7 i {4 METAL electret microphone is about triple that
4/ V25 -7 LAYER of conventional types of condenser mi-
mﬁh’\ _?4 FoIL crophones, and the impedance is com-
_ _ \"\',"'f,"ELECTRET parably lower. This simplifies accom-

powER‘ + + + + ‘1/-._ A panying circuitry.
SUPPLY - 1 = /12>~ METAL The microphone is inexpensive, excep:
V74 PLATES tionally rugged, and immune to wide
temperature fluctuations.

As the graph (left) shows, the micro-
7 phone's sensitivity remains essentially
i constant for very long periods. This Is

due to an inherent compensation only

Simplified cross-sectional diagram showing how microphone ‘“electrets’’— perma- possible with thin-film electrets: as the

nently charged dielectric foils—are made. The metallized foil is heated to about 200°C

while between a pair of charged metal plates which create an electrostatic field of be- charge on the_ el?mret de?aysj_ar'd
tween 10 and 100 kV/cm. Charges, identical in sign to the adjacent plates, migrate from measurements indicate that it will take
the plates to the electret, where they remain after cooling. This method of foil electret about 100 years to fall 50 percent—elec-

preparation was announced by Bell Laboratories in 1962. trostatic attraction between electret and

backplate is reduced. This diminishes
the restoring force on the electret, allow-
e ing it to vibrate at greater amplitude.
Electrical output remains, therefore,
nearly constant.

As with all promising devices the elec-
tret microphone is being evaluated by
our development and systems engineers.
Because of its simple construction and
low cost it may well find application in
future telephones.

SENSITIVITY | dBV /1w BAR)

-70 L | | l |
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Sensitivity of electret microphones using fluorocarbon foils is nearly constant. Extra- .
polated lifetime is about 100 years. A Be“ Telephn“e hhomm
Research and Development Unit of the Bl Sysis®
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Champ Cristallin et Luminescence: Ap-
plications de la Théorie des Groupes a la
Luminescence Cristalline. By Daniel
Curie. 361 pp. Gauthier-Villars, Paris,
1968. 68F

Giant Molecules: The Technology of Plas-
tics, Fibers and Rubber. By Morris
Kaufman. 187 pp. Doubleday, New York,
1968. Paper, $2.25, cloth $5.95

ACOUSTICS

Philosophical Transactions of the Royal
Society of London, Series A: Mathematical
and Physical Sciences, Vol. 263: A Dis-
cussion on the Origin and Treatment of
Noise in Industrial Environments. E. J.
Richards, ed. 480 pp. Royal Society,
London, 1968. $14.00

OPTICS

The Nuclear Independent Particle Model:
The Shell and Optical Models. By A. E. S.
Green, T. Sawada and D. S. Saxon. 363 pp.
Academic, New York, 1968. $16.00

Lasers: Tools of Modern Technology. By
Ronald Brown. 192 pp. Doubleday, New
York, 1968. Cloth $5.95, paper $2.45

ELECTRICITY AND MAGNETISM

Arrays of Cylindrical Dipoles. By Ronald
W. P. King, Richard B. Mack and Sheldon
S. Sandler. 494 pp. Cambridge Univ. Press,
New York, 1968. $19.50

FLUIDS, PLASMAS

Electron Waves and Resonances in
Plasmas. By Paul E. Vandenplas, 222
pp. Interscience, New York, 1968. $11.50

Molten Salts, Vol, 1: Electrical Conduc-
tance, Density, and Viscosity Data.
(NSRDS-NBS 15). By G. J. Janz, F. W.
Dampier, G. R. Lakshminarayanan, P. K.
Lorenz and R. P, T. Tomkins. 139 pp. Na-
tional Bureau of Standards, Washington,
DC, 1968. $3.00

Relativistic Plasmas. (Symp. proc.).
Oscar Buneman and William B. Pardo,
eds. (University of Miami, February,
1968). 249 pp. W. A. Benjamin, New York,
1968. $13.50

SOLIDS

Ceramic Fibers and Fibrous Composite
Materials. By H. W. Rauch Sr., W. H.
Sutton and L. R. McCreight. 436 pp. Aca-
demic, New York, 1968. $12.50

Optical Properties and Band Structures of
Semiconductors. By David L. Greena-
way and Gunther Harbeke. 159 pp. Per-
gamon, New York, 1968. $9.00
Festkorper Problem VII. O. Madelung,
ed. 311 pp. Pergamon, New York, 1968.
$13.00

ASTRONOMY, SPACE, GEOPHYSICS

Communications of the Lunar and Plan-
etary Laboratory. Communications Nos.
93-99, Vol. 6, Part 3; Communications
Nos. 112-113, Vol. 7, Part 2; Communi-

cations Nos. 114-122, Vol. 7, Part 3. 207
pp., 103 pp., and 178 pp. G. P. Kuiper,
W. K. Hartmann and Barbara Vigil, eds.
The Univ. of Arizona Press, Tuscon, 1968.
$4.50 each.

Pulsating Stars. (A Nature reprint). 92
pp. Macmillan, New York, 1968. 60s
Annals of the IQSY, Vol. 2: Solar and
Geophysical Events, 1960-1965. (Calen-
dar Record). ]J. V. Lincoln and A. C.
Strickland, eds. 279 pp. The MIT Press,
Cambridge, Mass., 1968. $15.00
Handbook of Soviet Space-Science Re-
search. George E. Wukelic, ed. 526 pp.
Gordon and Breach, New York, 1968.
Reference $24.50, professional $14.50
Stars and Clouds of the Milky Way: The
Structure and Motion of Our Galaxy.
Thormnton Page and Lou Williams Page,
eds. 361 pp. Macmillan, New York, 1968.
$7.95

Methods of Astrodynamics: By Pedro R.
Escobal. 342 pp. Wiley, New York, 1968.
$14.95

THEORY AND
MATHEMATICAL PHYSICS

Intermediate Quantum Mechanies. (2nd
edition). By Hans A. Bethe and Roman
Jackiw. 393 pp. W. A. Benjamin, New
York, 1968. $11.00

Understanding Quantum Mechanics. By
Gordon Troup. 86 pp. Methuen and Co.
Ltd., London, 1968. $3.00

Induced Representations of Groups and
Quantum Mechanics. By George W.
Mackey. 167 pp. W. A. Benjamin, New
York, 1968. Cloth $8.50, paper $3.95
Four-Dimensional Space. (Trans. from
German). By Ludwig Eckhart. 90 pp.
Indiana Univ. Press, Bloomington, In-
diana, 1968. $6.75

Introduction to Quantum Mechanics. (2nd
edition). By P. T. Matthews. 188 pp. Mc-
Graw-Hill, New York, 1968. $6.95
Continuum Theory of Inhomogeneities in
Simple Bodies. By W. Noll, R. A.
Toupin and C.-C. Wang. 192 pp. Springer-
Verlag, New York, 1968. $6.50
Simulation: The Modeling of Ideas and
Systems with Computers. John McLeod,
ed. 351 pp. McGraw-Hill, New York,
1968. $15.00

Méthode a Pas Fractionnaires: Résolu-
tions de Problémes Polydimensionnels de
Physique Mathématique. By N. N. Ya-
nenko. 205 pp. Librairie Armand Colin,
Paris, 1968.

Algébres D’'Observables Associées aux
Relations de Commutation. By A. Guich-
ardet. 67 pp. Armand Colin, Paris, 1968.

INSTRUMENTATION AND
TECHNIQUES

Principles of Particle Accelerators. By
Enrico Persico, Ezio Ferrari and Sergio E.
Segre. 301 pp. W. A. Benjamin, New York,
1968. $17.75

Measurement of Carrier Lifetime in Semi-

conductors—An Annotated Bibliography
Covering the Period 1949-1967. (NBS-

The
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LESS THAN $1000

Your students may now learn the basics
of analog simulation and computation..
...your course in dynamics may now
employ demonstrations and experi-
ments....on an analog computer designed
and priced for the educational user.
The COMDYNA GP-6 is a new con-
cept in educational analog computers.
It's worth looking into.

write for information

COMDYNA, Inc.

BOX 885 R.1
McHENRY, ILL, 60050
815/385-3211

INSTRUMENTATION
FOR RESEARCH

Physicists
s Electronic Engineers
Physical Chemists

Princeton Applied Research has
openings in its research and de-
velopment department for physi-
cists, engineers and chemists who
are interested in developing
instruments embodying new
concepts in the fields of signal pro-
cessing, geophysics, analytical
chemistry, medicine, optics, spec-
troscopy, cryogenics and selid
state. PAR is engaged in the appli-
cation of modern scientific tech-
niques to the design of superior
instruments useful in wide fields
of experimental research. The at-
mosphere and working conditions
are excellent, the problems chal-
lenging and stimulating, the staff
alert and competent. Send resume
stating salary requirements or
telephonz Dr. Thomas Coor, V.P.
Research & Development (609) 924-
6835,

PRINCETON APPLIED
RESEARCH CORP.

P.0. BOX 565, PRINCETON, N.J. 08540

An equal opportunity employer

PHYSICS TODAY +« MARCH 1969 « 97



=

velopment of a multid

Orm o The g'.ea'eroi'lSPin- v coupling results in a spidecoded, individua
a simultaneous sol
the magnetization
In contrast ta prev b

NDARD o iy
conductivity, rela (ty)] [g(t,)

are all properly ta

LOG POW
N
T

along the [001 ] axis, ma The ferm_decision fe
bad transmission systems o )=
"extra" Yq electron of a length is assigned tc = 1 2

tortions would be to tetr much of the code w

i i ol the intended messog
s glfgt.lz'\t:wv\lr:veequn::r:g: (t, —t,) + “240 directed along the [111] gyired d:sreel_of rel 2N_
___ lutions. Some of 1 i o partially occupied. As ::::::iisi::zy'::;“’l i
:;:\?esp::n;i:g:r?c:w plt, —1,) of th O S (@ < 60°) distortion for i g Fur‘lcfion (?f boll’lO/NO. If we assun”
Okcps ung‘yﬁcal solutior 1 2 o 1 2 ((3/& <14) CoO has atomi formation OVGI.lﬂble
! the special case w results of previous h
direction of the st —..Bounds on the error
] solution for the ca 1+ ! : 1 H'lasymptotic relation q <
s iently obtainedon; (t, —t) - — [\ % error and the ove r“i - tz} = 5 1
lutions for the latt O & achieve it are deriv 0
Sev| | using an I1BM 709 . / transmission. It is s
ative results are gi a sequential-sphere-
When relaxation a

(decision-feedback)

lecretl:l, our result [ likelihood ratio packed block code,
Kittel in the static

found thot the unil Alzebrs,
truly exist only un

ance | namely, under the "

—one of the two nor £(t) ", (gt — —
CREASE| dium.

a fixed-constraint-|
tured that it is ot le
izable decision-feex
however, that asym;’
is possible with an i
transmission system.
because of higher-orderfeedback, even larg

It

et
[¢,]= Re s, ﬂ

'rm the logarithm o

capacity, than the ived data are, afte!

Y0

dan
Hpo i T . : .
e L Excitation and B2 and the symmetry is rh teined with continue R, 0, mb
carg Resonance o S‘ eit,) p, (1 d. Rocent The latter point is il B Ll
wJ. Appl. Phys. _3_2112 1" been prepa ”'o' tecent o formation-feedbac 1+ Hmrn"
SoTENing the ghneral o 0 random through the lattiwhich assumes the e ct

channel. Its error e
transmission rate, wvc
Ty they probably do nodichotomy" exponerr

1-0” the general spin w
L= tion of the line shc is indicated in F
PULSE metallic films is ml : K

conditions at the s| Parameters knc

set of excitlation ¢
FL :

arion show ar, ©
Froplat how that

spacings between 1

peaks are determir

Although these inclusion

Since al.S > a.

1T 'Mother systems mentic

distortions in tetragonalis zero.) Bounds are
78 p straint length at caf
0.91), = and (-UIC"ZIO4 bf the system reveal

.

1= WMo et

stant A, the relati in FeO and CoO, noncol le“%’;‘ required to o
onances are strong Nevertheless, this sugglo at chonnel ce
sotropy energy der g P iy 34+ _required by the "opt
‘meQro“foce enerqy densit OGS DI f‘eZ-tNlt—‘l[NlZ-lcr.l 1Cblock code, when ti

Lincoln Laboratory, an electronics research center of the Massachusetts Solid State Physics

Institute of Technology, conducts theoretical and experimental studies Information Processing

in selected areas, with responsibility for applications to problems of Radio Physics and Astronomy
national defense and space exploration. The Solid State research and Radar

development program is concerned with quantum electronics, lasers, Computer Applications
optical and infrared devices, solid state spectroscopy, semiconductor Space Surveillance Techniques
physics, computer components, and materials investigations. All Re-entry Physics

qualified applicants will receive consideration for employment without Space Communications
regard to race, creed, color or national origin. Lincoln Laboratory, A description of the Laboraith

M.L.T., Box 15, Lexington, Massachusetts 02173. work will be sent upon regue

: of such a detector
__length dichotomy" ar of F.q. (40) (for al

sm
1 al
Fi




By W. Murray Bullis. 62 pp. Na-
al Bureau of Standards, Washington,
1968. $.60

etrochemical Analysis Section: Sum-
of Activities July 1967 to June 1968.
452). Bourdon F. Scribner, ed. 80
National Bureau of Standards, Wash-
, DC, 1968. $1.00

je Physical Basis of Ultrahigh Vacuum.
P. A. Redhead, J. P. Hobson and E. V.
omelsen. 498 pp. Chapman and Hall
nes and Noble), New York, 1968.
$16.75

Computing Methods in Reactor Physics.
'H. Greenspan, C. N. Kelber and D. Ok-
rent, ed. 589 pp. Gordon and Breach,
‘New York, 1968. Cloth $18.00, paper
'$12.00

HEAT, THERMODYNAMICS,
STATISTICAL PHYSICS

‘Thermodynamique: Relativiste et Quan-

‘tigue. By Henri Arzeliés. 704 pp. Gau-
‘thier-Villars, Paris, 1968. 145F

TEXTBOOKS

. Experiments in Physics. (4th edition). L.
- A, Sanderman, ed. 169 pp. Pacific Books,
‘Palo Alto, Calif., 1968. $3.95
Physics: An Introduction. By Emest C.
Pollard and Douglas C. Huston. 404 pp.
Oxford Univ. Press, New York, 1968.
$8.50
Practical Physics. By G. L. Squires. 224
pp. McGraw-Hill, New York, 1968.
$6.50

PHYSICS AND SOCIETY

 Science: Men, Methods, Goals. Boruch
. Brody and Nicholas Capaldi, eds. 343
- pp. W. A. Benjamin, New York, 1968.
- Cloth $8.00, paper $2.95

‘Support and Research Participation of
- Young and Senior Academic Staff, 1968.
" (NSF 68-31). Charles E. Falk, ed. 31
. pp. National Science Foundation, Wash-
ington, DC, 1968. $.40
The Prometheus Project: Mankind’s Search
for Long-Range Goals. By Gerald Fein-

berg. 215 pp. Doubleday, New York,
1969, $4.95

MISCELLANY

French for the Sciences. Colette Brichant,
. ed. 127 pp. Prentice-Hall, Englewood
Cliffs, New Jersey, 1968. $2.95
Vistas in Research, Vol. 2. Brookhaven
National Laboratory. 208 pp. Gordon
and Breach, New York, 1968. Cloth
$7.50, paper $4.00
Vistas in Research, Vol. 3. Brookhaven
National Laboratory. 200 pp. Gordon
and Breach, New York, 1968. Cloth
$7.50, paper $4.00
~ An Interdisciplinary Index of Studies in
- Physics, Medicine and Music Related to
the Human Voice. Wallace Heaton and
C. W. Hargens, eds. 61 pp. Theodore
- Presser Co., Bryn Mawr, Penn., 1968.
$6.00 a
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