Fig. 3. Furth-Rosenbluth device
with toroidal and tuning coils

Fig. 4. Completed Furth-Rosen-
bluth device; a helical coil has
been added to produce a magnetic
field which varies as a cosine

of indivm antimonide cut into the

shape of a serpent swallowing its tail

and fitted with o central tuning coil.

In Fig. 5 a toroidal coil has Dbeen

added, analogous to the axial mag-

netic ficld in open-ended systems: it

serves to cut  down  diffusion away

¥
-

[rom the serpent’s axis. Finally, F
1 shows the completed machine, in
which a helical coil has been added;
helical  held
along the cross section of the plasma,
Dr.  Ancker-Jolhinson

fields  produced  im-

this VATIES a8 i cosine

[ound rll.ll 1o
combination ol

provement in  the liletime ol the

plasma.
Considerable interest has  been
arouscd by these thermonuclear simu

lation experiments and other groups
New
be tried rapidly and cheaply and in

are doing them now wleas can

some  cases  anght possibly  proyide

occasional  important  clues,  perhaps

even quick tests ol theory., It's truc

98 « OCTOBER 19465 + PHYSICS TODAY

that the plasma densities and tem-
peratures in the solidstate devices are

not at all similar to those in fusion

devices. The solidstate plasmas gen-
erally have higher densities (up to
about 10" electrons per cm®)  and

considerably lower temperatures (the
exact value is not known). How-
ever, the real question is: do elec

tron-hole  plasmas  develop  analogous

instabilitites  to [usion-type  plasmas,
and do they respond similarly to con-

fining attempts?

NASA invites space experiments

Have you any  space-flight experi-
ments? The National Aeronautics and
Space Adumunistration s seeking  pro-
posals for its Lunar Orbiter, Surveyor,
Voyager, Orbiting Sola ()lm'l\,u-m\.
\dvanced Orbiting Solar Observatory,

Nimbus

a joint US—Canadian satellite, Details

Iiros, Explorers. and lsis,

are in a 107-page publication. "Op.
portunities lor Participation in Space
Flight available for
60 cents from the Superintendent of
Documents, US Government I'riuling
Office, Washington, D. C. 20102

Investigations,”

ORNL transuranium program

Two new facilities at the Ouak Ridge
National Laboratory will soon be pro.
ducing grams and milligrams of trans-
uranium elements each year. In other
words, their annual production will he
tens ol thousands of times the quanti-
ties that have ever been made in the
past. The high fux isotope reacior,
which first went critical near the end
of August, will, when it reaches [ull
thermal-neutron
1015 n/em?/sec. This is
times the

|power, |1r-u||1u' o
flux of 5 x
intense
thermal fuxes available anywhere at

abour eight maost
present. ORNLS transuranium  proc-
essing facility, scheduled for comple-
tion later this year, will provide
spaces and equipment [or making and
separating targets thar are irradiated
in the reactor.

Most material produced will be used
in studies of nuclear structure, spon-
taneous hssion, decay processes, chem-
ical and biological properties of mat-
ter,  and behavior,

Morcover they may hold clues 1o star

heavy-element

formation. Do neutron fluxes in space
form heavy elements like californinm?
Studying earth  may
tell.,

The new reactor has a wastebasket-

californium on

size core, [ully enriched uranium [uel
in aluminum cermer plates, 100 MW
maximal power, and light-water cool-
moderation. A A-in-diameter
center hole permits irradiation ol tar-

ing and

aets where flux is at a maximum,

The processing facility is a two-
story building containing nine process
cells, eight laboratories and lots of re-
mote handling and processing equip-
ment. In it irradiated pellets for the
reactor will be put together and taken
apart again. The first ones that go in
will 242 made
12 10

contain  plutonium-
at  Savannah  River. After
18 months irvadiation the lw.llt'tﬁ will
be processed for removal of curium
(atomic number 96), which will be
made into new pellets for the next

irradiation cycle. After many cycles

h.“:




CAN YOU ASSUME
A MORE
RESPONSIBLE POSITION

Our clients, leading national scientific organiza-

tions, are secking scientists of proven ability to

assume research and management positions, As

these are extremely responsible positions, inter-

ested scientists must be able to demonstrate sig

nificant scientific accomplishment in one of the
following areus:

infraved . . . nuclear physics . . . thermodynamics

. radar systems . . . communications theory

+ « « plasma physics . . . semi-conductor research

. magnetics . . . thin films . . . inorgenics

. satellite systems . . . acoustics . . . op-

ties . . . cryogemics . . . or thermionics.

—
Fees and relocation expenses paid by client com-
panies.

If you qualify for these positions offering re-
muneration up to 330,000, you are invited to
direct your resume in confidence to:

A. Nickerson

PT-10

Mr,

Vincent
Dept

BBOTT'S

of Boston

“EMPLOYMENT SPECIALISTS”
Serving the scientific community for over 40 years.
150 Tremont Street
Boston, Massachusetts 02111
HAncock 6-8400

FOR
YOUR LABORATORY

Cooke Engineering presents a high-energy switch with a
patented arc-extinguishing feature, adjustable to varied
Capacities, and able to switch large amounts of energy safely
at nanosecond speeds. The Cooke H-E switch operates at
speeds and energies exceeding the capacities of any prac-
tical vacuum or gas tube in use today.

Normally rated up to 300,000 amps. at 30 kv., the switch
¢an be muffled for quiet firing and pressurized operation.

. Designed to meet the demands of new technologies requir-
ing precisely controlled, synchronized switching of high-
Voltage, high amperage currents, Cooke's H-E switch is an
essential tool for today’s well-equipped laboratory.

COOK ENGINEERING

COMPANY
735 N. Saint Asaph St. =

For

Alexandria, Va. 22314

EXPANSION
“ " 4

x

x8

this one knnh(@)

Digital scale expansion provides resolution equiv-
ce) alent to that of an 800-channel analyzer in any

- selected region of a spectrum.

It isn't easy to put a price tag on just one function of an
instrument. But if you've ever wanted to conduct a par-
ticular experiment and found that the equipment vou
own doesn’t have that capability, you know what we're
driving at. That's why TMC crams so much versatility
into every piece of equipment it produces. We want to
cover your present needs, plus the inevitable expansion.

Take TMC'’s compact new Gammascope II, for instance.
New output circuitry provides readout on virtually every
type of analog and digital equipment...new input cir-
cuitry permits multiscaling and analog sampling as well
as pulse height analysis. But still that's only part of the
story.

Coincidence and anti-coincidence capabilities, a de-
pendent or independent single-channel analyzer and a
linear CRT display (live or static| are all built-in features.
Front panel threshold, upper level, baseline and gain con-
trols are also included. For complete details, contact your
nearest TMC office, or write; Nuclear Division, Technical
Measurement Corporation, 441 Washington Avenue,
North Haven, Connecticut 06473.

TECHNICAL
MEASUREMENT
CORPORATION

M
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new

CRC PUBLICATIONS

46+ epiTioN

CRC Handbook
of Chemistry
and Physics

...for achieving new
horizons in scientific
research ond education

The world-famous "HAND-
BOOK'' is the only volume
of the sciences encompass-
ing chemistry, physics ond
mathemotics. Thus, o sig-
nificant “inter-disciplinary "’
opproach fo the sciences is
afforded

The basic sections of the
“"HANDBOOK'' are: Mathe-
matical Tables, Elemenis
and Inorgonic Compounds,
Organic Compounds, Gen-
eral Chemical Tobles, Gen-
eral Physical Constants,
Miscellaneous.

@ Over 200 Pages of NEW Tobular Data and
Information

Over 1,700 pages

® Mothematics Section reset vertically in
book, Tables of Integrals exponded

® 20 new ond revised tobles in Chemistry
and Physics sections.

CAT. NO. 446-P10 Each $16.00
(Outside U.5.A. add 50¢)

BASIC
ELECTRONIC
CIRCUITS

« » » developed by o special Electronics
Training Investigotion Team of Royal
Electrical Mechonical Engineers working
in conjunction with Technical Training
Commeond of the Royal Air Force ond
Decco Rador, Ltd,, for the benefit of
the expaonsive field of apprentice elec-
fronies technicions and top electronics
enginears . it illustrates ond explains
a representotive selection of the princi-
pal “fomilies’’ of circuits used in the
maost recent radar and electronics engi-
neering fechniques . . . o single book
thoroughly covering the detoiled work-
inas of every one of aver thirty basic
circuits , . . and the publisher befjeves
that no similarly comprehensive selec-
tion haos yet been published in the
English lanauange. 250 pages,

CAT. NO. BO3-P10 Each $9.50
(Qutside U.S.A. add 50¢

The Chemicol Rubber Co,
2310 Superior Avenue
Dept, P10

Cleveland, Ohio 44114

PLEASE RUSH ME:
O~ Copies of 44th Edition “Hendbook
of Chemistry and Physics” @ $16.00

per Copy
i'_'|__. Copies of New ''Basic Electronic Cir-
v cuits'" @ $9.50 per copy.
MName -1
Address . —— =
Firm -
City State Zip

1 Remittance Attoched 1 Purchose Order Alloched

l-.____—_———.——-._——.-..d
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and  attaimmen ol equibibriaes,an-
nuil  recoveries  are 1\!rr'||rl| o I
about a hundred grams ol curitm, mil
ligrams ol berkelium  (97), grams of
californiwm  (98), tens ol milligrams
of einsteinium  (99) , and about a mil-

ligram ol fermiom (100 .

NRL electron ring

I'he Naval Research Laboratory has

constructed o siiall  electron storage
ring, the Sozotron, to study intense
electron beams. ts designers plan o
investieate normal modes ol oscilla-

tion, loss and instability mechanismes,

and other significant  behavior ol

strictly space charge-limited heams
The “strict” space-charge limit per-
mits a much denser beam than the
“usual” space-charge limit of conven-
tional circular-accelerator theory., The

limit is set by a

strict Space- |1.r['_’|1.'

balance berween [ocusing lorces ex-

erted by magnets and disruptive Cou-
lomb forces between the particles, In

this case thermal pressure gradients
f}l.l\ | Ilt'!_"iilrlt' role in the radial out
ward [orce. (The term “thermal pres

sure gradients” i1s used to denote the

effect of random transverse maotions
of the electrons because ol the analogy
with the behavior ol gases.) The usual

space-charge limit in conventional ma-

chines is set by the space charge neces-
sary to cause the single-particle oscil-

lation [requency to resonate destruc

tively at some multipll: ol the revolu-

ton Here  the  thermal

pressure gradients play a dominant

[requency.

role.

I'he Sazotron beam comes [rom g
klystron at an energy of 100 keV and
about 4 A, It is
injected into a single turn by meins
of a [lastturn-off deflector having 3
deflection  field over
the dellection time interval beter than

has an intensity of

constancy of

one  percent. I the beam can be
shown to be stable or made stible for
about | msec under (strictly) Space-
charge-limited  conditions, the possi-
bility ol increasing the bheam energy
MeV by betatron accel-

be considered,

to abour 100
eration will

Further plins call for an increase
ol injection energy to 1 MeV. If the
storage problems connectéed with the
original 4-A beam can be satisfactorily
the contained
lactor of a hundred
should be possible when the 1-MeV

solved, an increase in

current hv a

injector is used
So far, containment time is about
2 microsec, and the current is about

1 A at
time has been spent in developing

the end of this time. Much

diagnostic equipment to provide a
complete accounting for the fate of

cfforts to extend the con-
tatnment tme are expected to resume

the beam;

shortly.
I'he principal scientists involved are

D. C. de Packh and ]J. B. Ehrman.

A view of Sozotron, the electron storage ring at the US Naval Re-
search Laboratory, in the neighborhood of the machine's injector




