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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

» OCTOBER 1965 = PHYSICS TODAY

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




