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e P = |IN SCHOOL AND COLLEGE LABO-

RATORIES J-M Colorlith offers proof of
its practicality and attractive appearance.

- New personality for hard-working labs

oM 80/0//&‘6

Here’s the new look in labs that’s just as
practical as it is attractive. It’s Johns-
Manville’s chemical-resistant work-surface
material—Colorlith—and it’s ready to help
you bring new color and design into the
school and industrial laboratory.

Made of asbestos and cement— Colorlith
offers all these important advantages: CoLOR
—makes any lab a showplace. WORKABILITY
—offers new design freedom. (Large 4’ x 8’
sheets can be cut in any shape). HiGH
UNIFORM STRENGTH—resists years of
strenuous service—can be used in thicknesses

Colorlith is available
in Surf Green, Charcoal
Gray and Cameo Brown,

handsome, tough, colorful

aslow as 14" for resurfacing and fume hoods.
HEAT RESISTANCE—asbestos and cement
offer unmatched protection against thermal
shock and fire. And Colorlith offers un-
usually good chemical resistance, plus a
smooth-writing surface that lab workers
consider so important.

For free Colorlith specification sheet plus
a coast-to-coast list of J-M Colorlith labora-
tory furniture manufacturers, see your local
J-Mrepresentative. Or write Johns-Manville,
Box 14, New York 16, N. Y. In Canada:
Port Credit, Ontario.
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| IN INDUSTRIAL LABORATORIES Colorlith

A.l. A, Flle No. 35-E-1-2

| provides inviting working conditions for many of
| the top names in American business.




Low-energy nuclear physics is
concerned  primarily with the ar-
rangement of nuclear particles of
nucleons (protons and - neutrons)
within the nucleus and with the
nature of the forces giving rise to
this nuclear structure. Studies of nu-
clear structure employ particles such
as protors, neutrons, deuterons, an
alpha particles with energies up to
several million electron volts
(Mev). This is in contrast to high-
energy nuclear physics where par-
ticle energies of hundreds of Mev
or even several billion electron volts
are being used to study the inter-
actions of the elementary particles
themselves.

Although the structure of the nu-
cleus has been the subject of exten-
sive research for many years, W¢
are still without 2 comprehensive
theory of the nucleus. Much experi-
mental and theoretical work ré-
mains to be done in the field of
low-energy nuclear physics before
we will have a theory as complete
as that in atomic physics which de-

scribes the extra-nuclear electronic .

structure of the atom.
studies of Nuclear Structure
Similar to this electronic struc-
ture, the nucleus is found also to
have a structurc consisting of dis-
crete energy states in which the nu-
cleons can exist. Determinations of
energy levels, level spacings, an
article binding energies are the
essential problems of nuclear spec-
troscopy. Just as the mass of €x-
crimental data on atomic spectra
was synthesized by the Quantum
Theory developed in the 1920’s, sO
will data on nuclear spectra, being
gathered today, eventually lead to
a comprehensive theory of nuclear
structure.

Nuclear spectroscopy makes use
of high-energy particfes or electro-
magnetic radiation to excite the nu-

Nuclear Spectroscopy — VI

Model of new Tondem Van de Graoff

cleus to a higher-energy state. The
compound or excited nuclei formed
in these processes ar¢ generally un-
stable and decay with the emission
of nucleons, alpha particles, elec-
trons, Of electromagnctic energy
(protons). In a given reaction, the
Jetermination of the type of emis-
sion and 2 measurement of its
energy can be used to calculate the
excitation energy required to excite
the nucleus to the new level, By a
series of such measurements, the
possible energy levels for a given
nucleus can be defined and, to some
extent, the probable energy levels
of the ingividual nucleons
determined.
Van de Graaff Accelerators
Nuclear energy levels occur at
energies from about 0.1 Mev up to
more than 20 Mev. The energy and
width of these levels must be meas-
ured with the greatest possible pre-
cision to provide a detailed picture
of nuclear structure. In the energy
range of which it is capable, the
Van de Graaff® type of particle ac-
elerator is the most useful for pre-
cision nuclear Spectroscopy: This
type of accelerator has 2 wide, con-
tinuously variable encrgy range and
can produce high-intensity beams of
articles which are mono-energetic
to within a few tenths of a percent.
Special techniques, such as those
recently developed at Duke Uni-
versity, have shown that an energy

The place of the Particle Accelerator
n
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definition of the order of 250 elec-
tron volts can be obtained with
bombarding particle energies Of
several Mev.(!) With this resolu-
tion, line widths can be determined
accurately and even the Doppler
broadening caused by the thermal
motion of the target nuclei may be
taken into account.

A New Van de Graaff

Van de Graaff accelerators pres-
ently in use for precision nuclear
spectroscopy are capable of accele-
rating particles to not much more
than about 6 Mev. Very recently,
a new machine of this type, called
the Tandem Van de Graaff®, has
been developed by High Voltage
Engineering and is now producing
protons with energies of more than
10 Mev with the expectation that
12 Mev will eventually be achieved.
The accelerator, based on a princi-

le first proposed many years ago
w. H. Bennett of the Naval
Research Laboratory, extends the
range of Van de Graaff accelerators
so that more than twice the present
pnumber of energy levels may be
studied by the methods of precision
nuclear spectroscopy-

Even with these new techniques
and machines, nuclear spectroscopy
has far to go before it achieves the
accuracy and completeness of atomic
spectroscopy- As the amount of
data on nuclear energy levels grows,
the need for techniques of greater
precision and for extensions to even
higher energies becomes apparent.
Nearly all the major nuclear physics
liboratories of the world are study-
ing nuclear energy Jevels. Most of
them are using Van de Graaff ac-
celerators in this great effort to un-
lock the secrets of nuclear structure.
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