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then issuing from the stacks in a finely
divided, very persistent, massive plume.
One single plant, located west of Far-

[mington, N.M., puts out from 1020 to
: 1022 submicron particles per day. These
[form a blanket of smog affecting four
I states. It is no exaggeration to say that
the beauty of the Southwest and its
parks and monuments, the heritage of
all Americans, is being destroyed. Mat-
ters are rapidly to get worse, in spite of

[our efforts to add precipitators to the
plants, for plans are afoot and abuilding
to increase plant capacity by an order
of magnitude. Thus far we have been
absolutely unable to attract any national
attention whatsoever to this problem.

I submit, therefore, that the choice
before us right now is not: Can we stop
further production of power? Rather,

lit is: How can we get the power for
the least pollution? It is, I believe,
inescapable that the best answer is to
use nuclear fuels. Certainly there is a
risk, but it is clearly foolish to reject a
very small increase in our radioactive
background and associated risk in fa-
vor of an increase in our toxic chemical
background (and its risk) by many,
many orders of magnitude. In addi-
tion the nuclear plant is smog-free,
which the Southwest, alas, no longer is.

I hope physicists will undertake gen-
eral support of nuclear power as our
best present alternative to massive
power-plant "smog" and chemical pol-
lution. I further hope that someone,
somewhere, somehow, knows how to
alert the country as to what is happen-
ing to the Southwest. After four years
of trying, I do not.

JOSEPH J. DEVANEY
Los Alamos, N.M.

At the present time it is becoming
abundantly clear that, with careful
handling of wastes, nuclear fuel must
replace fossil fuels-and in the 20th
century. The pollution lessons taught
by the sprawling smog of our great
cities are being retaught in our most

I remote and desolate areas.
It has been shown many times that

high-power fast breeder reactors will
satisfy our power requirements for the
forseeable future. But, these systems
require a very high capital investment,
$200 million or more, and produce a
significant portion of the generating-sys-
tem power. This clearly implies that
uncertain performance and frequent or
prolonged subsidy of noncompetitive
choices can not be supported by indus-
try. Another way to establish the qual-
ity of the energy source for long-term

| power production must be found. One
such way is illustrated by the South-
west Experimental Fast Reactor Devel-

| opment Program, which has occupied

the attention of a small group, at rela-
tively small cost, from 1964 to the
present. A second way should also be
followed.

The National Laboratories were es-
tablished to implement the will of Con-
gress through research and develop-
ment in the many fields of past and cur-
rent interest, particularly the fields of
nuclear energy. These laboratories use
large amounts of energy, and have de-
veloped extensive facilities for research
on nuclear physics, properties of mate-
rials, biological effects of radiation and
many other aspects appropriate to and
necessary for the development of com-
mercial nuclear power and disposal of
its waste.

Why are the National Laboratories
being cut off from advanced-reactor de-
velopment? Why are they not supply-
ing their own power needs with nuclear
reactors of types too new to be evalu-
ated for long-term commercial-power
production? Are not these places
staffed with people who can anticipate
fundamental difficulties, solve the new
problems that will come with long-term
nuclear-power production, optimize per-
formance, and generally extend the fron-
tiers of energy science? Are these not
the most suitable and economical test
beds for nuclear power?

CARROLL B. MILLS
Los Alamos, N.M.

Case for in-house computers

As the educational marketing manager
of Digital Equipment Corporation, I
feel that the readers of your magazine
have been given a very one-sided and
inaccurate argument concerning the use
of the commercial time-sharing utility
versus the "in-house" small computer
system. The argument presented by
Hussein Elkholy (July, page 40) ig-
nores very real economic considerations.

First, once a computer facility is in-
stalled in a department or on a campus,
it becomes a fixture. And, as more of
the faculty and student body become
familiar with the computer, the demand
for its use increases. Second, the task
of applying the computer to physics
courses, problems and experiments is
easier than ever before. Digital Equip-
ment Corp (and most other manufac-
turers) have developed easily learned,
interactive languages for minicomputers
that are used by physicists and physics
students in all levels of education. This
language can solve all types of prob-
lems including those typically found in
high-school and college physics. Third,
the absolute importance of adequately
preparing physics students for industry
and research is best accomplished by
"hands-on" experience with a computer.

Then there is the argument: "The
small computer doesn't have the power
of the large computer:" Of course not!

specifically designed
for high energy

physics
Specifications include:
• Rise time 1 nsec
• Rep rate 125 MHz
• 20turn high resolution controls
• Double pulse operation
• Two NIM logic outputs
• Single width NIM module
For complete information write:
Berkeley Nucleonics Corp.
1198 Tenth Street
Berkeley, Calif. 94710
Phone: (415)527-1121
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The BEST of the BEST Among the outstanding instruments which will be demonstrated at the
show, are two which we are proud to state are the best of the best.

The ELSCINT Main Amplifier, Model CAV-N-3, has all the features of the best amplifiers plus a built-in
Pile Up Rejector. It has no equal at any price, while the price is only S895.

The ELSCINT Stabilized Single Channel Analyzer does much more than the best single channel analy-
zers. It compensates for drift relating to both time and temperature which may occur in its own cir-
cuitry or in the system in which it operates. It is available at only S700.

See them and all ELSCINT's other BESTS at the show.

ELSCINT
AT THE
PHYSICS SHOW

BOOTH No. 52 / 53

T 1 N I P B U I L D I N G 8 1 2 . RARITAN CENTER WOODBRIDGE AVE
11>IV>. EDISON. N.J. 08817. US. A. TEL. 2O1-225-19OO
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But the large computer is seldom
needed for problem solving by the typi-
cal college physics department. In
those instances where additional com-
putational power is required, the total
resources of the minicomputer system
can be dedicated to a single problem.
After the "tough" problem is solved,
there are three or more off-line teletype-
writers—depending on the system—im-
mediately available for on-line applica-
tions. If the dedicated small computer
is unable to run the program, then time
can be rented from a commercial util-
ity.

A far better alternative than pur-
chasing time from a commercial time-
sharing utility is to buy your own time-
sharing system. It is very low-cost, and
the system can be expanded as the need
arises and financial resources are allo-
cated. Hundreds of educational insti-
tutions throughout this country are
starting off with smaller systems and
gradually expanding them. For exam-
ple, a single-user configuration costs ap-
proximately $8500. This system is ex-
pandable to a four-user time-sharing
configuration for less than an additional
$16 000. Alternatively, an initial in-
vestment of approximately $13 000 per-
mits the institution to expand its single-
user system to a multilanguage 16-user
configuration whenever the need arises
or financial resources are allocated.

In comparison with a commercial
time-sharing utility the costs of a four-
user time-sharing system are about the
same over a three-year period but more
on-line terminals are available to stu-
dents and faculty when a computer sys-
tem is owned (four terminals instead of
one). And the school owns a computer
system at the end of the time period in-
stead of having a pile of worthless rent
receipts.

I might also add that if you don't
have a physicist in your department
with a computer background, don't
worry. All computer systems come
complete with instruction booklets,
training courses, and sales experts.

RICHARD E. MAY
Digital Equipment Corporation

Maynard, Mass.

Solid-state biology?

Freeman Dyson seems to equate theo-
reticians and snobs in his stimulating ar-
ticle, "The Future of Physics" (Septem-
ber, page 23). With regard to molecu-
lar biophysics, at least, I prefer his
phrase "scorn of snobs" to Bragg's "scorn
of theoreticians." There is plenty of
room for both theoreticians and experi-
mentalists in this still relatively new
field.

One important area not mentioned by
Dyson in his admittedly brief survey,

and of great current ignorance, is the
solid-state physics of biological materials
with high pi-electron densities. (The
pi-electrons are those whose wave func-
tions extend significantly out-of-plane in
organic ring compounds.) Two exam-
ples of such materials are native DNA
with its stacked bases, and the chloro-
phyll-protein complexes in photosyn-
thetic lamellar structures. In fact, the
pi-electron density along a single strand
of stacked DNA is an order of magni-
tude greater than that in crystalline an-
thracene, a favorite object of study
among organic solid-staters. Philip Ro-
sen1 has constructed a Kronig-Penney
model for DNA from which he calcu-
lates single-electron bandwidths that are
between one and two orders of magni-
tude greater than those for anthracene.
Transport kinetics in anthracene is a
matter of controversy concerning nar-
row-band conduction versus phonon-as-
sisted hopping; what of DNA, with its
much broader bands? The question is
wide open. There is a whole new solid-
state physics involving DNA alone.

While a true "solid-state biology," if
it ever comes, is still far off, a band-
theoretic approach to the properties of
the macromolecular structures of biol-
ogy may be just as important a comple-
ment to the currently hegemonic va-
lence-bond approach as it has been to
the properties of crystalline inorganic-
solids. Life, after all, is probably just
as much a game for electrons as for
molecules.

The physics of biological materials is
also of interest in its own right, regard-
less of applications to biology per sc.
The reason is that study of these ma-
terials may lead to new, not-necessarily-
biological, technologies. This point is
not itself new, of course, most notably
having been recognized by Bell Tele-
phone Laboratories some years ago.
Possibilities for DNA, with its variety of
conformational states, range from highly
compact and reliable information stor-
age to room-temperature superconduc-
tivity.-

The great barrier to progress at pres-
ent in this new branch of solid-state
physics is the lack of significant and sub-
stantial confrontation of theory and ex-
periment—theoreticians and experimen-
talists are still going their separate ways.
The situation is ra'ther like that in which
metallic solid-state physicists found
themselves before they came together
on the Fermi-surface problem (Walter
Harrison, October 1969, page 23). A
certain amount of water is essential for
the structural integrity of most func-
tional biological materials, a.fact which
has thus far severely hindered experi-
mentalists. Theoreticians have concen-
trated on calculating properties, such as
dc conductivity, that have small hope
of reliable experimental verification.
Solid-state biophysics has not yet found
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20.127 Translation Stage

New translation stages use a dual
roller bearing system to achieve the
smoothest shake-free motion avail-
able in a mechanical assembly.

Features
• Convenient mounting arrangement
• 2-inch stage travel
• X-Y motion by stacking
• Spring loading and magnetic coupling

for positive contact
D Stages can be delivered with center

aperture to 1.75 inches

Choice of drive unit
Choose among a precision micrometer head
and two differential screw translators as
drive units. The differential screw transla-
tors provide position resolution to 1 mil-
lionth of an inch. A standard mounting
shoulder makes the drive units interchange-
able for simple conversion.

Specifications

Model

20.127

20.128

20.129

Stage
Travel

2"

2"
2"

Drive
Travel

1"

.05"

.01"

Position
Resolution

.0001"

.000005"

.000001"

Price

$150

215

215

We will be happy to send you complete
information about translation stages. Fill in
this form and mail it today—or call us at
607-272-3265.

Lansing Research Corporation, 705 Willow
Avenue, Ithaca, N.Y. 14850. (7)

• Please send complete catalog.

Name _

Dept. or MS.

Company

Street

City

State. I IP,

LansinG
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