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density vector. The effect of temperature nonequi-
librium effects can change the magnitude and direction
of the current density vector. The effects of tempera-
ture nonequilibrium: on the electrical current distri-
bution of a low pressure arc discharge in the presence
of a transverse magnetic field is also presented. Quali-
tative theoretical . considerations indicate that tem-
perature ‘nonequilibrium in the cathodic arc region of
the low pressure arc discharge induces a reversal of
radial current on the retrograde side of this region.
High-speed films are presented on the magnetically
induced motion of a low pressure arc discharge be-
tween concentric cylindrical electrodes. The observed
changes in arc shape, arc rotational speed, and the
phenomenon of the arc progressing from Lorentz to
retrograde rotation with reduction in chamber pres-
sure can be understood as the results of the interaction
between the applied magnetic field and the electrical
currents induced by temperature nonequilibrium.

* Work supported in part by National Science Foundation
Grant GK-904.

ECS. Free-Space Microwave Scattering by a
Plasma Cylinder with Time-Dependent Electron
Density.* S. C. BLOCH and J. E. TURBEVILLE,
University of South Florida—ZExperimental results are
presented for the scattering of low-power, continuous
wave, electromagnetic waves at X-band from Hg-vapor
plasma cylinders with time-dependent electron density.
The plasmas were contained in quartz or pyrex tubes
and sustained by a 14.14 MHz field which could be
amplitude-modulated from 200 Hz to 2 KHz The
electric fields of the incident microwave and discharge
fields were parallel to the cylinder axis, in order to
avoid Tonks-Dattner resonance phenomena. The phase
and amplitude of several spectral components of the
transferred modulation on the microwave signal were
studied as“functions of scattering angle and modula-
tion {frequency, and correlated with the phase and
amplitude of the modulation on the 5460.74 A emis-
sion line ‘from mneutral Hg atoms; plasma diagnostics
were performed with a microwave interferometer and
double Langmuir probes.

* Research supported by the National Science Foundation
under Grant GA-667, and by the University of South
Florida Research Council: ;

EC6. Langmuir Probe Measurements in a
No-COo-He Laser. CHARLES CASON, U. S. 4rmy
Missile Command, Redstone Arsenal—Single Lang-
muir: probe current-vs-yoltage: characteristic. curves
have been collected from a flowing N»-COp-He CW
laser: A 2 inch ID tube supporting a 10 feet long dc
discharge was used with hole output coupling. Total
gas pressures” were always below 1 Torr. Output
power-ys-component gas composition and  discharge
tube current curves were taken. Electron temperatures
obtained by the semi-log plot. method were compared
at optimum and off optimum output power. points. At
a mixture ration of 0.1 Torr N5 and 0.1 Torr CO, and
0.07 Torr He, the electron temperature remains. con-
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sistent at 2.5 eV while the electron density
order of 10'°/cm3, increased as the tube cur
increased from 15 to 150 ma. For this gas
the optimum output power of 3 W was obta;
100 ma.. Large excursions in the probe ¢y
the order of 20% , were noted when the laser .
modulated at about 8 cps with a rotating sec
The author wishes to acknowledge Dr. T, E, -
valuable discussions and Mr. Herb Ruge’s : :
Bill Gurley’s assistance in performing the expe « Energy Straggling by Alpha Particles,
, ns, and Other Heavy Charged Particles in
geneous Absorbers. M. G. PAYNE, Berea
—Theories by Vavilov and Symon enable one
late the energy spectrum of heavy charged
until the mean energy is reduced to about
of its initial value. At larger pathlengths all
theories begin to fail. In the present work a
as been developed which enables one to calcu-
spectrum accurately for partlengths which are
nough so that Vavilov’s parameter « is larger
At non-relativistic energies this means that
articles must have their mean energies reduced
than. .5% and K-mesons must have theirs
d by more than 3% for the theory to apply.
eory neglects multiple scattering and charge
ge, but makes only general assumptions about
ictional form of the energy loss cross ‘section.
uses a form of the energy loss cross section
neglects both inner shell corrections and rela-
effects he can extend the theory to arbitrarily
thlengths at the expense of losing some ac-
t large pathlengths. Another theory has been
ped: for .alpha spectra with mean energy below
his theory includes electron capture and loss
grees. with . experimental data collected by
and Geiger. :

ED3. Mass Discrimination At Low Energies
In Ilford G-5 Emulsions. DUANE ALLEN LAR-
SON, Auburn University—The merits of a new
method of mass discrimination at low energies in
Ilford G-5 emulsion are investigated experimentally.
The method consists of using a filar micrometer to
measure the maximum deviation of the particle track
from a straight line of constant length forming a
chord at the end of the track. It is shown that the
experimental data taken may be closely approximated:
by two Maxwell-Boltzmann distributions. This sug-
gests that on a statistical basis alpha particles and
singly ionizing particles may be distinguished.

EC7. The Interaction of S-band Mierg
with Plasmas Contained in Mierowave
Tubes. JACK COPELAND and STANL
NOLAN, University of South Alabama—An
mental investigation of the interaction of
microwaves with ‘plasmas contained in m
noise tubes has uncovered a complex absorpt
trum in hydrogen and helium discharge tu
variations of several db as a function of fr
with definite maxima and minima some fens
cycles apart. There is also a frequency sensiti
action whereby the microwave energy passing
the plasma causes a marked variation of th
conductivity, The experimental arrangement
sults will be presented.

ED4. Energy Loss of Alpha Particles through
Gases., J. J. RAMIREZ, R. M. PRIOR,* and
R. A. BLUE, University of Florida—Measurements
of the energy straggling of alpha particles through
helium, air, argon, krypton, and xenon have been
made for incident alpha energies between 2 MeV and
4 MeV. These measurements were compared with the
thoretical results of Bohr, Lewis, and Titeica. None
of the theories give satisfactory fits to the data, giving
at best predictions. within an order of magnitude of
the experimental results. Capture and loss of electrons
is a significant effect at these energies. The neglect: of
this effect and of the exact.energy shell corrections, as
opposed to an average shell correction, is believed to
be the reason for the failure of these theories. Values
of the stopping power for the alpha particles were also
obtained. These were found to be in good agreement
with the proton energy loss measurements after the
usuéil corrections for mass and charge difference were
made.

EC8. Discussion of Microwave—Nois
Interaction. STANLEY T. NOLAN and
COPELAND, University of South Alaboma
cussion of the experimental results of the p
paper will be presented. Exact mechanisms
production of such spectra are apparently unk
present. Comparison of the results will be m
tween the experimental results and plasma ose
Dattner® resonances, and high quantum tra
for the various gases. ‘

* A. Datiner, Phys. Rev. Letters, 10, No. 6,
1963).

#N. S. Kardashev, Astro. Zhurnal, 36, No. 5, 838
QOct. 1959).

. ‘Magnetic Suspension Microbalance.*
BEAMS, University of Virginia—The force
rromagnetic body freely suspended in an axial
ic field H is equal to the magnetic moment M
body multiplied by the gradient of the field.
magnetic suspension balance previously de-
! both M and the gradient of H are varied
neously. In this experiment M is held constant
gradient of H alone is varied. Two methods
omplishing this are described. Ome employs
ir core solenoids and the other two solenoids
rmanent magnets. The change in the mass of
e on the suspended body is a linear function
change in the current through two of the
ds which are connected in series in such a
to produce only the gradient of H. Changes
mass of or force on the suspended body of
t in 10% can be measured. Its uses for deter.
small masses of or forces on a body sus-
in a vacuum, under liquids etc. are described.
ible use for the accurate determination of the
charge is discussed.

EC9. Stabilization of a Curved Gu
ma for Relativistic Electron Beams.
A. BARR, JR., THOMAS G. ROBER
Army Missile Command, Redstone Arse
WILLARD H. BENNETT, N. C. State
at Raleigh—A curved linear pinch has bee
produce a plasma column for guiding ver
pulses of relativistic electrons. To perfor
periments it was necessary to produce a cury
column which ‘was stable during the time ¢
of the beam, and for future work it was reg
the plasma column remain stable aftelj'the’ ,
the beam. A simple method for producin
plasma column -was devised by arranging
conductors so that the discharge is parti
strapped. The experimental results of the
ment in stability obtained by properly arra
return conductors about the pinch tube fmd f
of theoretical calculation of the magnetic fi
curved portion of the pinch tube will be

* Present address: University of Notre Dame.

EDS. Analysis of Response Data for Organic
Seintillators. R. L. CRAUN and D. L. SMITH,
Redstone Arsenal—Previously measured P/B ratios
(anthracene; stilbene, NE-213, NE-102, and pilot B)
and d/B ratios (NE-230)?! have been analyzed using
the ““exciton” theory of Birks.? A computer search
code was developed to permit study of least-square
fits of the function:

S(E) = fF{ A/[1+ A(dE/dx) + C(dE/dx) 2] {de

where A, ) and C are adjustable parameters and values
of dE/dx were computed from: available data.® The
scaling: parameters A were deduced from electron data
for which' dE/dx~=-0. The best fits to the data were
obtained by permitting the code to- search A and €

orted by - Army. ‘Office - of Research—Durham and
P.H. Grant GM 10522-06.

. Beams; C. W. Hulburt, W. E. Lotz, Jr: and R. Mon:
e, Jr; Rev. Sci. Instr. 26, 1181 (1955).







