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terials, the localization of states is ex-
pected to be enhanced because of the
random fluctuations in the potential.

In the case of membranes there is a
hydrophobic region surrounded by a
hydrophilic surface. There is a further
complication by the large number of
proteins and enzymes associated with
the membrane. This includes special-
ized proteins, which are associated only
with the surface, as well as proteins that
pass through the membrane. All of this
makes for a complex situation. The
conductivity of these materials can be
changed in many cases over at least five
orders of magnitude by the extent of
hydration. It may be possible to fit
some aspects of behavior of membranes
with the superlattice-crystalline ap-
proach. However, it appears that ef-
forts based on crystallinity or order will
be of limited efficacy. On the other
hand, the application of concepts from
quantum mechanics of disordered sys-
tems may have some application in
charge-transfer interactions with the
membrane or in other specialized cases.
It is to be hoped that there will be
enough growth in the understanding of
amorphous substances to tackle the
more complex problems in biological
systems
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More on math
I was pleased to see Robert Hermann's
letter (December 1973, page 9), which
regards as inadequate the current
mathematical training of physicists. In
rebuttal, Joel Spira feels (June, page
15) that the practical problems he runs
into, as an executive of Lutron Elec-
tronics, require less mathematics than
training given to him and his subordi-
nates. This may well be a case of one
man's poison being another's fancy, but
as Head of the Mathematics Research
Center of the Naval Research Laborato-
ry under the scrutiny of a very practical
and conservative authority, we have
been given the problem of surveying
areas of fundamental physics to exam-
ine if the mathematics being used is not
responsible for stagnation, and if new
techniques would not lead to new in-
sights. There were eight positions open
for people with clear analytic and crea-
tive minds, and in this review of candi-

dates I am forced to agree with Her-
mann. Electrical engineers receive a
better and more fundamental training
in the mathematics of modern physics.

In my opinion physics owed much to
the classical Gottingen school, but now
may well be encumbered by its rigid in-
fluence. The powerful techniques of
the French Bourbakiests have been re-
strained by physicists who many times
as an example try to study discontin-
uous behavior with techniques suited to
the continuum. Distributions, exterior
algebra and meromorphic functions are
mathematical areas that are suited for
study of surface physics, condensation,
phase changes, to name the phenomena
basic to the field Spira represents—the
electronics industry. Too often the
technique dictates the problem, as peo-
ple try and connect continua across an
interface, when the interface itself
should be studied. Nonlinear equa-
tions are the only ones that implicitly
carry discontinuities and can describe
particles as well as unite the ensemble
of different physical regimes. Yet each
nonlinear equation has been solved as a
single entity in itself, and it is the theo-
ry of differential forms that is indicat-
ing a basis for establishing a systematic
method of approaching these problems,
as an alternative to perturbation theory.

In my opinion, no matter how bad the
market is, intelligence is rare and pre-
cious, and the mind that can distill the
essence of a system with simplicity and
clarity will always be welcomed in this
laboratory. I for one will endeavor to
share whatever limited resources we
have to give temporary shelter to tal-
ented people who want to pursue new
mathematics in physics away from the
indifference and morass of social eco-
nomic pressure, which seeks only quick
answers to be marketed in a hurry. I
ask that we not make the problem any
worse for these dedicated minorities—
there is much work to be done in phys-
ics.

ANGELO J. SKALAFURIS
Naval Research Laboratory

Washington, D.C.

Though I speak only for myself, seven-
teen years in Government, Industry and
University persuade me that, while
some physicists may need to apply bet-
ter the fancy mathematics they already
know, many more physicists need to
know much more and more relevant
mathematics. What then is the prob-
lem and where does it lie?

The problem is one of attitude. It
lies partly in the attitude of many pro-
fessors who appear to inculate in their
students the fallacy that areas of phys-
ics that have redeeming social value are
by definition not scholarly and are to be
avoided. It lies partly in the attitude of

continued on page 64

AVAILABLE NOW
FROM [NRC]
Better Products
Through Innovation

TRANSLATION STAGES
MODEL

420 05 ^BB^ $ 7 5

15 Precision Ball Slides: 420-05, Y,"
Travel, $75; 430-1, 1 " Travel, $100;
440-4, 4" Travel, $205.

LASER & MOUNT

Model 810 Mount and SP138 2mw
He-Ne Laser $375 Total. Also Ar-
gon and Krypton Lasers.

MIRROR MOUNTS
MODEL '
600-4 ' $130

Mini Mount Starts at $22. Com-
plete Line of Optics, Beam Mani-
pulation Devices.

OVER 500 OTHER ITEMS
IN OUR
NEW
SHORT
FORM
CATALOG

INCLUDING OUR HIGH-
PERFORMANCE TABLE
SYSTEMS

NEWPORT
RESEARCH
CORPORATION
18235 Mt. Baldy Circle
Fountain Valley, California 92708
phone (714) 962-7701

Circle No. 14 on Reader Service Card

PHYSICS TODAY/MARCH 1975 "| 5



SERVO
. means mm

State-Of-The-Art
IR Optics

A typical example of.Servo's technical
design and manufacturing capability
is the high performance SERVOCON5

infrared achromatic lens assembly
shown above. Standard specifications
include:

Focal Length 8.0 inches
Clear Aperture 4.0 inches
Spectral Range . . 2 to 5 microns
Resolving Power . . 0.5mR axial,

Available with single or multi-layer
high efficiency AR coatings, for 88%
or higher transmission efficiency from
2.2 to 5.4 microns.

Other products for ultra-violet, visible
light, and infrared spectral regions
include a wide choice of single lenses
and multi-element optical assemblies,
in many standard and unusual mate-
rials. For AR coatings, thin film optics
and holography applications, Servo
produces SERVOFRAX's As2S3 evapo-
ration grade IR transmitting material.

Complete technical data is avail-
able on all Servo Optics products.

27 YEARS OF OPTICAL
SKILLS AND EXPERIENCE

servo
SERVO CORPORATION OF AMERICA
HICKSVILLE, N.Y. 11802 • Tel. 516-938-9700

letters
continued from page 15

Circle No. 42 on Reader Service Card

64 PHYSICS TODAY/MARCH 1975

many industrial emloyers who hire a
man to do a job and could not care less
how it is done ("those who can, do;
those who cannot, teach").

How can the problem be solved?
First of all, university professors should
be more realistic and, by example, en-
courage their students to apply their
skills to applied-physics problems—
which usually do not have nice, "clean"
solutions and very frequently require a
far better grasp of more areas of mathe-
matics than do many pure-physics
problems. Studying more mathematics
will make physicists more, rather than
less, versatile. Second, industrial em-
ployers should realize that the physi-
cists they hire to do a job need (not
merely want, but need) to extend their
immediate results to other ends, the
value of which is not always immediate-
ly obvious. The "if he's so smart why
ain't he rich?" syndrome must be cor-
rected.

It is this attitude of many of the less
enlightened industrial employers that
has restrained physicists in the past
from seeking industrial employment.
This was a loss to physics as well as to
industry. But today, when physicists
perforce seek industrial jobs, is a good
time to bridge the attitudinal gap.
Physicists must be willing to apply their
talents to seemingly commonplace
problems. No less must industrial em-
ployers recognize, encourage and foster
their physicists' creative needs to ex-
tend, generalize and, wherever appro-
priate, publish the work for which they
were hired.

In the final analysis, there must be
far more respect on both sides. The
employer must respect (and not just be
paying more money) his scientists and
the scientist must respect the need of
industry (which pays him his salary) for
solutions in viable form to problems
that may seem, but frequently turn out
not to be, pedestrian.

A. V. FERRIS-PRABHU
Shelburne, Vermont

Challenging experiments
I recently pre-enrolled students in a
sophomore course at Berkeley, Physics
4E. It is a day-long process wherein
students come in to fill out cards and
pick up "handouts." Among the things
I handed out was a list of the laboratory
experiments together with some com-
ments about them. When I came to
those that don't work very well as a
rule, I fell back on the usual professorial
gambit of describing them as "more
challenging." I then grandly departed,
leaving the rest of the chore to the grad-
uate teaching assistants. Returning at

4:30 pm to close the pre-enrollment I
found that my assistants had compiled
their own list of "more challenging
labs" on the blackboard. It is a list
that might be shared with your readers:

1. Photograph vortex lines of He4.
2. Measure neutrino flux from the

sun; compare with theory.
3. Produce element 106; measure its

halflife.
4. Measure gravitational wave flux

from Crab Pulsar.
5. Build atomic bomb; test for ecolo-

gical damage to environment.
6. Construct a 1 gram black hole;

compare radiation flux to Siberian
meteor of 1908.

7. Build a working fusion reactor.
8. Measure Young's Modulus of me-

tallic hydrogen.
9. Establish radio contact with extra-

terrestrial life.
The authors of this list were Stephen

Pollaine and Jerry Turney, perhaps
with a little help from their friends.

JOHN H. REYNOLDS
University of California

Berkeley

Laser separation

I want to make some comments regard-
ing the paper "Many groups report
laser-induced isotope separation" pub-
lished in September (page 17).

Our first successful experiments on
laser separation of isotopes of nitrogen
by two-step photodissociation method
were made in 1972 and published in
January 1973.l The mean value of en-
richment in our experiments was about
4.

The methods of two-step photoioni-
zation of atoms and photodissociation
of molecules were experimentally tested
by us in early 1971 (with atoms Rb85

and Rb87 and for molecules HC135 and
Hcl37).2
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Correction
January, page 17—"An MIT group"
(line 24) should read "A group from
MIT and Brookhaven National Labora-
tory." The BNL member of this com-
bined group is Y. Y. Lee, who is correct-
ly identified in the photograph caption
on page 17; Lee's name should be added
to the list of authors for reference 1, on
page 20. •


