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Second-Stage Enrichment in the Laser Separation of Carbon Isotopes
M. Gauthier, A. Outhouse, Y. Ishikawa, K. O. Kutschke, P. A. Hackett (Canada)

There is a general agreement that efficient infrared laser induced separation of
carbon isotopes requires a two-stage process. An efficient first stage
1% — 50% 13C enrichment was shown by Gauthier et al. [1] to be feasible and
competitive with conventional technology. Inthis work, second-stage CO ,laser
enrichment of equimolar mixtures of 12CHCIF,and 13CHCIF,has been demon-
strated yielding tetrafluoroethylene containing 95% or 99% 13C. Forward
enrichment by selective decomposition of the 13CHC1F2 fraction was very effi-
cient, absorbing only 6 and 16 €V, respectively, per carbon atom produced at
95% and 99% 13C content.

Phase Coherent Effects in a Collisional Turbulent Plasma
J. A. Johnson II1, R. Ramaiah (USA)

Stochastic fluctuations in a glow-discharge tube show typical turbulent spectra,
mode-mode coupling, and evidence of pronounced three-dimensionality.

Xe,Cl Fluorescence and Absorption in Self-Sustained Discharge XeCl Lasers
H. Shields, A. J. Alcock (Canada)

Fluorescence at 490nm for the triatomic excimer Xe,CI* has been investigated to
determine the 308nm absorption due to this species in an x-ray preionized, self-
sustained gas discharge XeCl laser. The dependence of Xe,CI* density on laser
intensity (at 308nm), buffer gas and Xe and HCl partial pressures has been deter-
mined for discharges with a peak electrical power deposition of 2.5 GWI-L,
Xe,Cl* absorption is estimated to reach 0.6% cm! under non-lasing conditions
but decreases to a non-saturable 0.2%cm-! for intracavity laser intensity
> 1MW em2. XeCl* and Xe,Cl* fluorescence intensities were found to be simi-
lar for both helium and neon buffer gases but laser output was a factor of two
greater with a neon buffer.

Electrode Design for a Magnetically Stabilized Glow Discharge
D. M. Antoniuk, H. J. J. Seguin, C. E. Capjack (Canada)

The operational characteristics of a magnetically stabilized glow discharge are
investigated for several different experimental electrode configurations. In this
parametric study, successive geometries were designed to accommodate and/or
control specific aspects of the plasma glow process. In this manner, an electrode
structure which optimizes dischargestability and promotes glow uniformity over
an extended active volume, was ultimately achieved. The study teaches a promi-
sing new technique for significantly increasing the power density of high power
gas lasers.

Experimental data is in excellent correlation with predictions provided by a pre-
vious numerical study of this magnetic stabilization process.

Resonant Generation of Even-Order Harmonics in Metal Vapors

V. A. Kiyashko, A. K. Popov, V. P. Timofeev, N. P. Makarov, V. Sh. Epstein
(USSR)

Generation of the second- and fourth-order harmonics of laser radiation is re-
ported in Mg vapor at the forbidden 3s2150-4s180tran5iti0n. The conversion ef-
ficiency for the second-order harmonics has been measured to be ~ 10-2% and
for the fourth one ~10-89,

Small-Signal Gain of a Free Electron Laser in a Resonator Gaussian Mode
1. Boscolo, J. Gallardo (USA)

We present an analytical expression for the small-signal gain of a Free Electron
Laser (FEL) in the presence of a Gaussian mode. To describe the electron beam
evolution we use the one-dimensional (I-d) Vlasov equation. Our perturbation
result, valid for small values of the parameter ¢ (length of the undulator L divi-
ded by the Rayleigh range z), can be extrapolated to values of g=~4+ 5.
Continued on page A6

M.R.Schroeder

Number Theory in
Science and Communication

With Applications in Cryptography, Physics, Biology,
Digital Information, and Computing

1984. 67 figures. XVI, 324 pages

(Springer Series in Information Sciences, Volume 7)
Cloth DM 64,—; approx. US$25.10

ISBN 3-540-12164-1

7217/4/4h

This book is an introduction to number theory for non-mathe-
maticians, with emphasis on applications in cryptography, physics,
digital information processing and other fields. Results from
number theory important to these fields are elucidated, including
some that are not readily accessible in the literature. In contrast to
prevailing mathematical texts with their emphasis on formal
proofs, intuitive understanding of the salient facts of number
theory is stressed. Probabilistic arguments are used throughout.

The reader can expect to derive from this book an appreciation of
the importance of finite mathematics and number theory in active
research fields and contemporary practical applications.

Springer-Verlag
Berlin Heidelberg New York Tokyo

Tiergartenstr. 17, D-6900 Heidelberg 1 or 175 Fifth Ave., New York, NY 10010, USA
or 37-3, Hongo 3-chome, Bunkyo-ku, Tokyo 113, Japan

Applied Physics A 35, No.2 (1984)

Invited Paper

H. D. Riccius, K, J. Siemsen
Point-Contact Diodes 67

Contributed Papers

R. A. A. Kubiak, E. H. C. Parker

The Effects of Arsenic Source Contamination on Doped GaAs Grown by
MBE 75

E. Burzo, M. Vileanu

Magnetic Properties of U (Fe,Aly
L. Z.Mezey, J. Giber

Numerical Values of theSurface Free Energies of Solid Chemical Elements 87
R. Wedell

Total Backscattering and Energy Reflection of Light Ions from Solids in the
Single-Collision Approximation 91

S. P. Speakman, R. A. Collins, G. Dearnaley

Radiation Damage and Annealing Studies of lon Bombarded Cobalt 99

L Ursu, L. Nanu, M. Dinescu, Al. Hening, I. N. Mihailescu, L. C. Nistor,

Y. S.Teodorescu, E. Szil, 1. Hevesi, J. Xovacs, L. Nanai

Vanadium Oxidation as a Result of cw CO, Laser Irradiation in Atmospheric
Air 103

Wang Yuming, Zhang Ziqung

X-Ray Line Profile Analysis of Dislocations and Stacking Faults in Deformed
Copper 109

A. Annino, F. Grasso, ¥. Musumeci, A. Triglia

Spectral Absorptivity of Rough Copper and Brass Surfaces 115

—x)2and U(Fe,Nij_ ), Compounds 79

D. Jaworska, J. Sielanko, E. Tarnowska

Au Gettering by Ne and Ar Implantation in Silicon 119

J. P. Banerjee, S. P, Pati, S. K. Roy

Computer Studies on the Space Charge Dependence of Avalanche Zone
Width and Conversion Efficiency, of Single Drift p* nn* and ntpp*
Indium Phosphide Impatts 125



FORTHCOMING PAPERS {CONT'D)

Faraday Rotation in a Single-Mode Fiber with Controlled Birefringence
M. Grexa, G. Hermann, G. Lasnitschka, A. Scharmann (F. R. Germany)

Faraday rotation within a polarization non-conserving single-mode optical fiber
isused for ac magnetic field measurement. For that purpose theintrinsic fiber bi-
refringence on the path to and from the Faraday rotation section is controlled.
As control devices externally applied stress birefringence and phase retarder pla-
tes were used. With respect to magnetic field measurements on high electric po-
tentials all control devices are placed at fiber input and output only,

On the Multiple-Root Problem when Solving Directly the Nonlinear Coupled-
Wave Equations for Two-Wave Mixing in a Reflection Geometry

Y. H. Ja (Australia)

A detailed analysis is given of the properties of the algebraic equations obtained
when solving directly the nonlinear coupled-wave equations for degenerate two-
wave mixing in a reflection geometry. An efficient method is developed for com-
puting the appropriate root only amongst the multiple roots of these algebraic
equations.

Effect of Resonant Laser Light Upon a Fast-Atom Charge-Exchange Source
E. W. Rothe, B. P. Mathur, G. P. Reck (USA)

The effect of resonant laser-light upon a charge-exchange source of éV-range so-
dium atoms is to decrease the Na kinetic energy by about 2 eV. The mechanism
probably involves a reduction of the space charge in the low-energy ion precur-
sors. The reduction is caused by electrons created in collisional ionization of
laser-excited atoms. This is related to the well-known optogalvanic effect. A
knowledge of the existence of this effect can be important for the design of expe-
riments involving laser driven chemistry.

A Novel Method of DNA Transfection by Laser Microbeam Cell Surgery
M. Tsukakoshi, S. Kurata, Y. Nomiya, Y. Ikawa, T. Kasuya (Japan)

A newtechniqueis presented toincorporate exogenous gene materials (DNA) in-
tocells withamicrobeamirradiation from an uv pulsedlaser. A frequency-multi-
plied Nd:YAG laser, 355 nm wavelength, 5 ns pulse duration, punches a self-
healing hole of submicrometer aperture in cell membrane under selected irradia-
tion conditions. It takes a fraction of a second for the aperture to close, long
enough to allow the foreign DNA, contained in the medium, to slip into the cell.
The method offers a clear advantage over existing methods: increases the success
rate of DNA transfection as well as the efficiency of cell modification by orders
of magnitude.

Collimation of Atomic Beams by Resonant Laser Radiation Pressure
V. I. Balykin, V. 8. Letokhov, V. G. Minogin, T. V. Zueva (USSR)

The application of the resonant light pressure created by an axially symmetrical
light field for collimating atomic beams has been considered. As an example,
considerationis given to the possibility of collimating an atomic beam by thelight
field produced by the reflection of a plane wave from theinternal surface of ame-
tal cone. It hase been shown that the radiation pressure can reduce the atomic-
beam transverse velocities to the value of the order of 100 cr/s which corres-
ponds to effective temperature of about 1073 K. A method for producing col-
limated beams of cold atoms based on simultaneous deceleration and collima-
tion of atomic beams by resonant laser radiation pressure is proposed.

A New Blue-Green XeF(C—A) Excimer Laser Amplifier Concept
Y. Nachshon, F. K. Tittel (USA)

The feasibility of using the electrically excited XeF(C—A4) excimer medium asan
efficient wideband amplifier in the blue-green region of the spectrum hasbeen in-
vestigated. Calculations show that for an intense blue-green optical flux input
the amplification characteristics of XeF(C—A) improve, as a result of both
bleaching of the pump induced absorbers and by additional production of
XeF(C) level population. The removal of one of the major absorbing species,
Xe** in the XeF(C—A) laser mixture by means of pulsed ruby laser probe beam
has been demonstrated.
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