of a levitron or spherator, with sheared
magnetic field. Experiments on a
small-scale supported ring began in
February. With two rings one has a
quadrupole geometry and the mag-
netic-field lines can be made either
closed or sheared without making the
plasma unstable against the inter-
change (flute) instability, Yoshikawa
said.

The rings, together with their liquid-
helium jackets, are levitated in equi-
librium by a feedback-controlled mag-
netic field. The ion lifetime in this
machine should be longer than pre-
viously obtained, since there will be no
mechanical supports, which have ad-
versely affected other toroidal-geom-
etry devices (PHYSICS TODAY, Decem-
ber, page 49).

Magnetic elements called “diver-
tors” sweep up plasma that leaves the
region of confinement, thus preventing
bombardment of the walls of the main
chambers; the divertor surface is
covered with a getter to absorb neu-
trals formed by ion recombination,
In this way the neutral background,
and hence the charge-exchange limi-
tation on confinement time, is lower
than it would be if the nentrals were

allowed to go back into the plasma.

When the Controlled Thermonu-
clear Research Standing Committee
recommended last September that the
Princeton multipole be built, it noted:
“Considerable encouragement for im-
proved containment in toroidal devices
has been gained from experience with
smaller scale experiments, thus open-
ing the possibility that the limitations
of anomalous diffusion losses can now
be overcome. This machine is the
next logical step in a systematic pro-
gram to exploit these results, It has
the further virtue of a simple and sym-
metric configuration well suited to
critical tests of theoretical principles
under conditions sufficiently flexible to
provide several possible magnetic-field
geometries.”

Yoshikawa commented that, “With
the present concept of floating multi-
pole devices, they will probably never
be economically used as controlled-
fusion reactors. By using such de-
vices we should be able to define the
conditions necessary for plasma con-
finement. Ultimately we'll probably
have to go back to externally sup-
ported toroidal devices, such as the
stellarator.”

Chalk River Plans for Intense, Continuous Neutron Source

Chalk River Nuclear Laboratories of
Atomic Energy of Canada, Ltd. hopes
to build a device called the “Intense
Neutron Generator” that will produce
10 thermal neutrons/cm?/sec contin-
uously. In the design a linear accel-
erator produces a 65-milliampere con-
tinuous beam of 1-GeV protons that
strikes a target of liquid lead-bismuth
eutectic; neutrons come off through
spallation reactions.

Construction of the device, expected
to cost about $150 million, has not yet
been authorized, Meanwhile design
work continues. W. Bennett Lewis,
senior vice president of AECL, talked
to pEYSICS ToDAY about the future of
factory-type accelerators, which he de-
fines as those that deliver currents
from milliamperes to hundreds of
thousands of amperes and find applica-
tions for their secondary and tertiary
products. “In the long-term future,”
he said, “when such accelerators have
been developed to high efficiency, their
use to produce neutrons on a large
scale could compete or share with nu-
clear fission. It is possible to devise
nuclear fuel cycles that could by these

means deliver abundant nuclear energy
independent of the existence or avail-
ability of U2%5, and these may some
day compete with cycles employing
only breeder or converter reactors.”

Although present accelerator tech-
nology offers only poor efficiency and
high capital cost, he noted that the
stage has now been reached where if
one wants thermal-neutron intensities
of 101 n/cm?/sec or more, “it prom-
ises to be economically competitive to
produce neutrons by the spallation re-
actions of heavy nuclei (in particular
lead and bismuth) excited to high en-
ergies by protons or other light ions of
500 to 1000 MeV."

Design. According to a Chalk River
design study, the accelerator for the
Intense Neutron Generator would be
very similar to that for the Los Alamos
Meson Factory (Lamer), with a peak
current only about twice that of
vampF. However, the rf power is con-
tinuous instead of being restricted to
pulses with a duty cycle of about 4%,
Lewis noted that “because of the high
continuous beam power, 65 MW, it is
very important to achieve high effi-
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TARGET ZONE for proposed Intense
Neutron Generator. A continuous 1-CeV
proton beam strikes surface of rapidly
flowing lead-bismuth eutectic that serves
as target and heat-transport medium. De-
vice is expected to produce 10" thermal
neutrons/cm®/sec continuously.

ciency. Special attention is being
given to the development of high-
power magnetron amplifiers because of
the high efficiency ideally obtainable
from such crossed-field rf power
sources.”

Besides producing a 65-mA positive-
ion beam the accelerator will have an
auxiliary 0.5-mA negative-ion beam
that can be separated by magnetic de-
flection and directed to targets that
would either be destroyed by the full
beam or take too much energy from it.
These targets will produce meson in-
tensities that will rival Laater.

The proton beam will pass directly
from a high vacuum vertically down
into the surface of rapidly downward
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LIRS T7HE INNOVATOR LINE

The latest in logic? The newest in digital data acquisition
systems? New ideas are being developed every day here
at LRS. New modules are continually emerging. Modules
that bring unique capabilities to bear on standard experi-
mental problems. Modules that offer the experimenter
exceptional convenience and ease of use . . . exceptional
versatility and performance at very moderate cost.
[] Time to take inventory. Time to update your technical
data files. Make sure you have the latest information on
the LRS Innovator Line. Use the handy high-speed check-
list, right. If you have a specific problem, your inquiry will
bring prompt and specific application assistance.

OPPORTUNITIES EXIST AT MANY LEVELS here at LRS for
engineers with experience in high-speed solid state circuits,
both integrated and discrete. If you would like to contribute
to the development of research instrumentation—and see the
results of your efforts advance research efforts throughout the
world—our Chief Engineer, Carl Radmer, would be pleased to
talk to you in confidence.

CHECK _
For latest information . . . for high-speed information
. just check off areas of interest, clip

retrieval . .
page to your card or letterhead, and mail.

[ ] AMPLIFIERS & STRETCHERS
[] Dual Gated Pulse Stretcher
[] Gated Pulse Stretcher
[] Dual 2 ns Linear Amplifier, Variable Gain
] Dual 2 ns Linear Amplifier, Fixed 10X Gain
[ Dual Scaler Driver

[] coiNcIDENCE UNITS
[] 4-Fold Logic Unit
] Dual 3-Fold Logic Unit
[] Dual 2-Fold Logic Gate
[] 5-Fold Logic Unit

[] DISCRIMINATORS
[ Dual 100 MHz Fixed Threshold Discriminator
[ 100 MHz Variable Threshold Discriminator
[J Dual 150 MHz General Purpose Discriminator
[ 150 MHz Variable Threshold Discriminator

[] FAN-INS & FAN-OUTS
[ Dual 8-Fold Linear Fan-In
[ Dual B-Fold Linear Fan-Out
[ Dual 4-Fold 200 MHz Linear Fan-In
[] Dual 4-Fold 200 MHz Linear Fan-Out
[] 8-Channel 2-Fold Fan-In

[] TIME MEASUREMENT DEVICES
[ Analog Storage Time-to-Height Converter

D DIGITAL DATA ACQUISITION MODULES
] Quadruple 2-Fold Coincidence Latch
[] &-Channel Gated Coincidence Latch
(] 6-Channel Fast Output Gated Latch
[0 Gated Digitizer
[ Gated 2-Decade Logarithmic ADC
[ Dual 4-Decade Logarithmic ADC

R

[} Gated 8-Bit Linear ADC
] 8-Channel 24-Bit Multiscaler
[J 4-Channel 12-Bit Multiscaler

[ Preset Scaler

[J Dual 100 MHz Scaler

[ Quad 12-Bit Fixed Data Entry Unit
[J 8-Spark Multiple Time Digitizer
[[] 80-Spark Multiple Time Digitizer

D DIGITAL SYSTEM CONTROL MODULES
[ Readout Control Unit, Automatic Address
[J Readout Control Unit, Manual Address
[ Spark Chamber System Readout Control Unit

I:] DIGITAL SYSTEM INTERFACES
[ Binary to BCD Converter
[ Typewriter Interface
[ Incremental Magnetic Tape Recorder Interface

[J High-Speed Magnetic Tape Recorder Interface
[ Computer Interface

(] DIGITAL SYSTEM PRINTERS AND DISPLAYS
(] Modular Line Printer
[ 12-Bit Binary Indicator
[ 24.Bit Binary Indicator
] B-Digit Nixie Display

LRS

LeCROY RESEARCH SYSTEMS CORP.
West Nyack, N. Y. 10994 (914) 358-7900
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SEARCH AND DISCOVERY

flowing eutectic (see figure), which
will serve both as target and heat-
transport medium. The lead-bismuth
flows down a thin-walled tube 20 cm
in diameter made of a zirconium alloy
to have a low absorption for thermal
neutrons. Surrounding the tube is a
large volume of heavy water to slow
down the neutrons and build up a high
flux at thermal velocities.

Once authorized the facility will
take eight years to build and commis-
sion, Lewis noted, so it is early to say
what experiments with the Intense
Neutron Generator will be most inter-

esting,  Lewis feels that probably the
device will be most widely used for
Stud-
ies on magnetic interactions, phonons,
ete, Lewis said, “are limited by the
long time necessary for a sufficient ex-
ploration through all divections relative
to erystul and

inelastic scattering from solids,

magnelic axes over
ranges of temperature where charac-
teristic ransitions occur, Even higher
nentron intensities may be required to
"lill\'(' any |'&|]"|’l] i[(l\'iﬂll'(' L'llll('{'rui]l}.‘,
the structure of complex organic mole-
cules such as proteins, but the inter-
action of neutrons with deuterium
atoms in such materials seems likely in

time to become very revealing.”

Electric Fields May Bedevil Falling-Electron Experiment

In an evacuated feld-free space
pennies, feathers and electrons should
all fall with the same acceleration ac-
cording to all the standard theories of
gravitation. At the Washington meet-
ing of the American Physical Society
Fred C. Witteborn reported on an
experiment he and William M. Fair-
bank have been doing at Stanford.!
It seems to confirm this expectation
for individual electrons although not
everyone is convinced of its results.
While theorists are mulling over

what some of them think are incon-
sistencies in the exl'n--rirm?m, the ex-
perimenters are turning to the same
measurements on freely falling posi-
trons. John Madey (also at Stanford)
is working on a source that will pro-
duce slow ones, and he and his col-
leagues hope to find out whether anti-
matter falls up or down.

To do the experiment, one causes
emission of a burst of electrons from
a cold cathode along the axis of a
long vertical copper cylinder. As the

90.INCH (229-CM) REFLECTING TELESCOPE will be dedicated by the

University of Arizona on 19 Sept.

Located at the Steward Observatory on Kitt

Peak, the telescope will be used for general astronomical studies.

from Intertechnique...

NEW
multi-purpose
modular
analyzer system

800 & 4000 channel analyzers
with plug-in logic for:

= Signal averaging, with up to four
simultaneous analog inputs

* Auto- and cross-correlation

* Time and amplitude histogram
computing, statistical or sequential

* Pulse height analysis

* Four-input or single-input multi-
scaling, single-sweep or repetitive.

« Time-of-flight spectroscopy
* Pulsed neutron counting

Intertechnique's new SA 43 and

SA 44 differ from ordinary single-
purpose analyzers by letting you
match input processing logic exactly
to your experimental requirements.

The modular SA 43 and SA 44 offer
far more capabilities for on-line data
acquisition and reduction as standard
features than any other multichannel
analyzer can give you...even with

a rack of extra-cost options.

For more details on how
Intertechnique can help
you solve your on-line
data processing
problems, contact:

INTERTECHNIQUE

INSTRUMENTS INC.

Randolph Industrial Park / Dover, N, J. D7801
TEL (201) 361-5550 « (712) P67-1698

Alliliates in

France, Germany, United Kingdom and Sweden
Representalives throughout the world

WORLD'S LARGEST PRODUCER OF
MULTICHANNEL ANALYZERS
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