the Prague Semiconductor Conference. Since this type
of ionization can be compared with secondary emission
and multiplication in that the energy of the ionizing
carrier must be large enough to enable the new carrier
pairs to create more pairs, previous approaches assumed
that, as in a Townsend discharge, this energy must he
twice the known 1.1 ev energy gap (for silicon), Shock-
lev proposed instead a statistical mechanism involying
the acoustical lattice modes (the Raman frequency for
silicon corresponding to 0.06 ev) and an assumed mean
free path of the ionizing carrier of 50 angstrom units.

A session on epitaxial growth in semiconductors fol-
lowed, and Bell Laboratories Vice President Morton,
who chaired the session, referred to the process as one
equal in importance to the diffusion process. Tan Ross,
director of semiconductor development at Bell Labora-
tories, described one form of epitaxial transistor which
operates at exceptionally high frequencies through a re-
duction in the adverse effect of stored carriers. In this
unit the number of such carriers is reduced and the
lower collector resistance shortens the time needed for
removal of these carriers. Ross’ photos of layvers grown
epitaxially on seed crystals showed remarkable smooth-
ness. Ralph Ruth of the Bendix Laboratories showed
many photographs of single-crystal vapor-deposited
lavers of germanium. He discussed the dependence of
growth rate of the deposition layer on the orientation
of the seed crystal and pointed out that growth was
more rapid when the (110) orientation was used. One
photograph of a cross section of a crystal and its
grown layer showed the extreme uniformity of both the
seed crystal and the grown layer in the vicinity of the
junction. Dr. Ross had earlier indicated that with inter-
ference methods he had been able to ascertain that his
grown layers were as smooth as the original seed sur-
face. When questioned regarding the requirements for
a lattice match between substrate and deposited mate-
rial, Dr. Ruth described a vapar-deposited layer of ger-
manium which he had grown on a seed crystal of gal-
lium arsenide. Dr. Ross also expressed the opinion that
a close lattice match would not prove to be essential to
the epitaxial process.

At a session chaired by David Dennison, chairman of
the Physics Department of the University of Michigan,
D. C. Cronemeyer of the Bendix Laboratories presented
a discussion of the problem of the deep states in semi-
conductors. He observed that the only theory available
today predicts energies of a few hundredths of an elec-
tron volt for hydrogen-like impurities in semiconduc-
tors. These shallow states are in general observed ex-
perimentally; on the other hand there are many im-
purities which engender deep states (high ionization
energies) in germanium and silicon. Since these states
can act as recombination centers, improved infrared de-
tectors have resulted through the addition of unusual
dopants (such as gold and zinc) to germanium, Crone-
meyer mentioned that the aid of W. Thirring of the
University of Vienna has been enlisted for a theoretical
attack on the problem of the deep states, He empha-
sized the need for more experimental data on the effects
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Rudolph Missbauer and N. R, Nelson.

caused by the introduction of various impurities not
yet tried. Chihiro Kikuchi of the University of Michi-
gan discussed certain aspects of stimulated emission de-
vices, concentrating on a consideration of the transi-
tions available and those required for the most efficient
operation of a maser. W. C. Wiley of Bendix concluded
the session with a discussion of recent developments
in electron multiplication techniques. Participants in a
final round-table discussion included Goudsmit (Brook-
haven), Marlin Stearns (Wayne U.), Henrv Gomberg
and Joseph Boyd (U. of Michigan), Urner Liddell
(ARPA), Col. E. C. Mallary (WADD). and Capt.
N. R. Nelson (BuShips).

Winston E. Kock

Bendix Research Laboratories

Electron Beams

HE third annual Symposium on Electron Beam

Technology, organized under the auspices of Allovd
Electronics Corporation, will be held March 23-24 in
Boston. The program will cover the following topics:
(1) electron beam physics; (2) welding and refining;
(3) applications of electron beams for advanced tech-
niques such as polymerization, food processing, etc.:
and (4) the present and future applications of electron
beams to microelectronics. For detailed information.
contact the symposium chairman, R. Bakish, 37 Cam-
bridge Parkway, Cambridge 42, Mass.

Scientific and Engineering Education

URING the observance of its 100th anniversary.

Massachusetts Institute of Technology will hold
an International Conference on Problems of Scientific
and Engineering Education (April 3—-6), in which 100
prominent scholars in the arts and sciences from all
over the world will participate, On April 7, a plenary
session will follow with internationally known speakers
and a summary of the previous three days' discussions.
Public panel discussions on “The Future in Arts and
Sciences” and “Some Problems of Contemporary So-
ciety Posed by Science and Technology™ will take place
on Saturday, April 8.

Inter-Sociely Color Council
HE 30th Annual Meeting of the Inter-Society
Color Council will be held April 10-12 at the
Sheraton Hotel, Rochester, N. Y. The program will in-
clude meetings of the color problems subcommillees,
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VARIAN
ASSOCIATES

THE COMPANY. . . . Widely known for its creative
management and consistent growth over the twelve
years since incorporating. Varian's modern sixty-six
acre headquarters facility is located in Palo Alto,
California near Stanford University.

Large amounts of Company sponsored R&D coupled
with a sincere dedication to technical excellence and
a diversification of product interests are key factors in
the Company's continued success.

Product areas now include Microwave tubes, Solid state
devices, Microwave components, Tube occessories and
parts, Electronic systems and equipment, Scientific
instruments, High Vacuum systems and equipment and
Electron accelerators.

THE POSITIONS. . . . Currently available are several
opportunities for Senior Microwave R&D Engineers
qualified to undertake difficult tasks in key positions
and capable of meeting external competitive chal-
lenges. A wide ronge of projects include Super-power,
Medium power, and Low power TWT's and Backward
wave oscillators.

Also available are openings for Engineers with experi-
ence in productizing o wide ronge of Klystron tubes,
TWT's and BWO's. Opportunities for competent Junior
Engineers currently exist in all engineering areos
throughout the Company.

THE REWARDS. . . . A policy of compensation and
advancement based on ability, recognition of individual
contributions, ossociation with internationally known
scientists and a liberal benefit program which includes
Cash Profit-Sharing, Stock Purchase Plan, Free Insur-
ance, Profit-Sharing Retirement Plan, etc., combine
with the notural advantages of climate, cultural and
recreational opportunities and the beautiful surround-
ings of Santa Clara Valley to produce an environment
conducive to professional growth and personal satis-
faction.

If you are interested in investigating these and other
opportunities, please write, enclosing a detailed re-
sume of your experience to:

Technical Employment

VARIAN associates

PALO ALYO, CALIFORNIA

611 Hansen Way Palo Alte, Calif.
All inquiries will be promptly acknowledged.

the Council’s annual business meeting, and a svmposium
on color in photography and television. The banquet
will take place on Tuesday evening.

The purpose of the ISCC is to “stimulate and co-
ordinate the work being done by various societies, or-
ganizations, and associations, leading to the standardiza-
tion, description, and specification of color, and to pro-
mote the practical application of these results to the
color problems arising in science, art, and industry”,
Persons interested in attending the meeting or obtain-
ing further information about the Council should con-
tact the secretary, Ralph M., Evans, Color Technology
Division, Building 65, Eastman Kodak Company. Roch-
ester 4, N. Y.

APS New York State Section

TOMIC and molecular amplifiers will be discussed
at a symposium to be held April 14-15 at Le
Moyne College in Syracuse under the sponsorship of
the New York State Section of the American Physical
Society, The program will include invited papers on the
basic physics and applications of masers and lasers. An
evening public lecture will be given by a Boston Col-
lege geophysicist, Father Daniel Linehan, S.J. The local
committee is headed by Father Robert (. Brennan,
S.J., of Le Moyne College, and the program has been
assembled by Henry Levinstein of Syracuse University
and D. R. Morey of Eastman Kodak Company.
Because of the limited space available for the meet-
ing, advance registration will be required. Further in-
formation can be obtained from the secretary of the
New York State Section, Oran E. Miller, B-65, 166Y
Lake Avenue, Kodak Park, Rochester 4, N. Y,

Aerospace Electronics
LECTRONICS Technology in the Aerospace Age
is the theme of the thirteenth annual National
Aerospace Electronics Conference (NAECON) to be
held May 8$-10 at the Biltmore and Miami Hotels in
Dayton, Ohio.

Among the topics on the tentative agenda are energy-
conversion systems, solid-state devices, radio astronomy.
ground support equipment, aerospace reconnaissance
systems, molecular electronics, magnetohydrodynamics,
aerospace systems integration, bionics. aerospace com-
munications, antennas and propagation, aerospace en-
vironment, vehicle-borne computers, guidance and
control systems, telemetry, systems management, micro-
wave tubes and circuits, scientific education, audij:
techniques, electromagnetic interference, and electric
propulsion.

For additional information concerning the meeting.
write to the Institute of Radio Engineers, 1 East 79th
Street, New York 21, N. Y.

Mass Spectrometry

UNDAMENTAL and applied research in mass
spectrometry, as well as instrumentation and tth-
niques, will be discussed at the ninth annual meeting
of the American Society for Testing Materials Commit-
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