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per unit volume (£) required to expose
a resist—is not a constant (as Spohr
and Fischer assert it to be). In fact, £
can increase by more than a factor of 10
for some resists, such as polybutene
sulfone (PBS), while for others, such as
novolac or polystyrene, £ can decrease
by a factor of 10 as dE/dX increases.
Poly methyl methacrylate (PMMA) is
unusual in that E is roughly constant.

The explanation for these results
involves the basic chemistry of the
particular resist in conjunction with
the radial distribution of energy
around the ion (or electron) path. These
results are not without precedent if the
larger question of the response of mate-
rials to ionizing radiation is examined.
The formation of nuclear tracks in
solids,” radiation dosimetry, and the
relative biological effectiveness of ion-
izing radiation® are related subjects.
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A. WAGNER
Bell Laboratories
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THE AUTHORS COMMENT: We complete-

ly agree with A. Wagner. The energy-

dose concept is an undue oversimplifi-

cation, however useful it may be as a

first-order approach in a number of

systems.
B. E. FiscHER
R. SpoHr
GSI, Darmstadt, West Germany

Help Sakharov do physics

I am writing to call attention to a
particular difficulty in the situation
Andrei Sakharov is facing now. Asyou
know, he was sent by the Soviet au-
thorities to internal exile to the city of
Gorky in January 1980 and is prohibit-
ed from leaving the limits of this city,
which is closed to foreigners. It is
needless to repeat what kind of arbi-
trary persecution (without any grounds
in the Soviet law) he is suffering from.
However, I want to stress one of the
aspects of this persecution, the most
shocking for a scientist.

When Sakharov was banished to
Gorky he was officially told that all his
correspondence from abroad would be
prohibited. This plainly means that he
will be prevented from receiving the
letters from his family members, chil-
dren or grandchildren living in this
country, but, moreover, he will not get

any single reprint, preprint, scientific
letter or issue of scientific magazine
mailed by his colleagues abroad. Upto
the present moment this is indeed the
case. Sakharov does not receive any
scientific materials,

Despite all his trials for the last years,
Sakharov is actively working in theo-
retical physics (see, for example, his
most recent publications below), Inthe
present circumstances he cannot either
use the the library or have access to
recent journalsor preprints. The Phys-
ical Instituteof the Academy of Sciences,
the Theoretical Department of which
Sakharovstill is formally acknowledged
to be a member, has a very good library
thathe had been using before hisexile to
Gorky. Moreover, Sakharov no longer
has access to his books at home in
Moscow. There is no library in the city
of Gorkythat Sakharovhasaccesstoand
which contains literature in the fields of
his interest. I ask all specialists in the
fields of current interest of Sakharov
(high-energy physics, elementary-parti-
cle theory, and cosmology; see refer-
ences 1-4 for details)and all physiciststo
send their reprints, and especially new
preprints to Sakharov at his address:
U.SS.R.

Gorky, Sherbinka-2
Gagarin St. 214, ap. 3
Dr. A. D. Sakharov

CCCF
2. IN'opekni, Illepbunka-2,
Ypuua Tarapuna 214, KB. 3
Ap. A. II. Caxapos

I use this opportunity to remind you
of the call by Sakharov’s wife, Mrs. E,
Bonner, to speak out against unjust
persecution of Sakharov and other sei-
entists in the USSR.
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Warning about jobs in Brazil

I would like to warn colleagues in
physics about “too good to be true”
contracts for research positions (adver-
tised in PHYSICS TODAY last Winter) at
the Instituto de Pesquisas Espacials of
the Conselho de Desenvolvimento Cien-
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tifico e Tecnologico (INPE/CNPq) in
Brazil by an Ivan Lima. They are just
that: *“too good to be true.” The peo-
ple here do not honor any part of these
so called contracts; they are merely
worthless pieces of paper. I issue this
warning as a public service to physics
colleagues.

I answered one such ad, received an
immediate favorable response with an
offer of a two-year contract following
about a month later at a salary of about
$35000 per year in Brazilian cru-
zeiros. Of the five or six areas of
research mentioned in the ad, I have
worked and published in several of
them: surface physics, amorphous
magnetism, metal-insulator transi-
tions, magnetic impurities and itiner-
ant magnetism (my thesis area circa
1970). A further letter three months
later strongly reaffirmed the great
overlap interests with complete free-
dom for the new appointee.

But arriving here was like stepping
into a bad dream. This organization is
run by two young physicists, N. Parada
and C. Lima whose verbal word, as well
as written word, is completely worth-
less.

First, beware; the “contract” for two
years is really only for a three-month
evaluation interview. This is nowhere
mentioned in the contract nor is it
indicated verbally by these two direc-
tors. I personally gave up a position 1
had and turned down three other offers
in the US to come here. By the time I
arrived six months later, with a well-
defined research program ready to im-
plement, these two directors had
changed their minds about the pre-
agreed-upon subject area. They re-
fused to discuss these areas and the
resultant differences, in any face-to-
face meeting, but insisted I conform to
their group's program, which after
some months of asking I am still hard
put to define. Great political resis-
tance by non-physicist engineers with-
in INPE, which has directness and logic
on its side (even though it is a bit anti-
physics) is the only believable opinion
here. A three-month interview-vaca-
tion to Brazil for the summer sounds
(and is) lovely if it is honestly and
clearly spelled out as being of finite
duration; when one turns down three
other excellent job offers and leaves a
fourth, it is a disaster.

Secondly, your passport is confiscat-
ed upon arrival, ostensibly to facilitate
bringing any unaccompanied luggage
through customs. This can (and did)
take 34 months, during which time
you, in addition to having virtually no
clothes nor materials brought down for
your research, are a virtual prisoner.

Thirdly, with a cruzeiro devaluation
of 30% (“supposedly” a surprise) and




“In-depth scintillation
design is our element?’

“Industry demands and Harshaw
scintillation crystal technology

have had a symbiotic relationship
since the detection industry began.,

“For over four decades, we've
grown together— Harshaw setting
new industry standards, the
industry challenging Harshaw to
supply quality basics and design
innovations that anticipate
future demands.

“Functional new approaches like
our Integral Line,' Matched
Window" and Square Line assembly
concepts revolutionized detection
capabilities and efficiency,

“Our commitment to basics
widened the scope of Nal(T1)
applications and performance when
we developed Polyscin.* Hot-worked
and shaped, these polycrystalline
detectors overcame the limita-
tions of single crystal geome-
tries, providing improved
resistance to thermal and
mechanical shock without
altering scintillation
performance.

“Harshaw design break-
throughs have histori-
cally led to the industry
growth that keeps the
cycle of challenge in
motion. Developments
like our "MKS" square
detectors maintained uranium
éxploration impetus when size
and weight became crucial
factors in aerial detection.

"And through the years,
Harshaw and the people who rely
on our crystal and electronics
design leadership have

built strong, mutually beneficial
relationships of our own.

“Our customers know from long
experience that Harshaw's multi-
discipline approach to systems
analysis means productive results.
We're willing and able to find the
right solutions to your scintillation
detection problems —not just
convenient approximations.
Harshaw expertise means
recommendations and design that
give you the best detector for your
specific application, whether the
answer is an Nal scintillator from
our comprehensive stock of standard
detectors, or any of the full
array of alternative scintillators
available only from Harshaw.

“We're at your service with
three methods of collaboration on
special designs: normal prototype,
a cooperative test effort, and
joint construction.

“Harshaw built its reputation
by delivering on time and to the
specs agreed upon — at competitive
prices. By offering consultation
services second to none. And by
going beyond standard Cesium-137
testing procedures: before ship-
ment, our advanced electronics
and wide selection of radioactive
sources test your detector under
conditions that duplicate as
closely as possible the actual
end use conditions that detector
will face.

"And long after your detector is
in your hands and on the job,
Harshaw will still be there, ready
to share the knowledge and exper-

tise that made us leaders in the

detection field. Helping you
benefit from the new opportuni-
ties created by our lasting
commitment to the best
in scintillation crystal
technology.
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an inflation rate of 7% per month, and
severe problems transferring your
money out of Brazil, your earnings are
worthless.

Fourthly, the contract offer to expe-
dite your problems in a new Portuguese
speaking culture is not honored. You
are on your own and this institute,
through design or poor management,
offers no help whatever, but is only a
hindrance.

I issue a very strong warning to any
prospective physics colleagues contem-
plating applying to, or accepting an
offer to come to Brazil, this IN-
PE/CNPq laboratory in particular. Be-
ware! With the exception of some
sight-seeing in South America, accept-
ing their contact offer here is a total
mistake. Their word, their contract
and their laboratory and program is
bad news, surely an embarrassment to
the Brazilian government. Let the
reader beware! (Shades of a commu-
nist totalitarian country.)

EpwArD SIEGEL
2/13/80 Brooklyn, New York
DEPARTMENT HEAD RESPONDS: This re-
buttal to Edward Siegel’s letter ex-
pressing his radical opinion of our insti-
tute is mainly intended for those who
do not know him.

We shall make no comment on Sie-
gel’s work and publications in several
areas mentioned in the PHYSICS TODAY
ad, and in his well-defined research
program ready to implement in pre-
agreed-upon subject areas.

We shall merely straighten the re-
cord concerning some facts, which any
interested reader can easily verify:
» “Too good to be true” contracts,
unfortunately, are not what we can
provide, nor can we understand how
anyone might come to think our work-
ing conditions are “too good to be
true.” As a matter of fact we are
having a very hard time filling avail-
able positions with competent and
adaptable foreigners in spite of wide-
spread advertising of the sort Siegel
replied to. Because of inflation (a con-
tinuous process) and periodic readjust-
ments in the salaries (once every six
months at present), salaries here in the
past year have saw-toothed between 22
and 30 thousand dollars per year at the
official rate of exchange (about 10%
different from the “parallel market”)
for a person with Siegel’s position. Sie-
gel might have had some special ideas
concerning what working here would
be like before he came. He asked usin
particular in a letter, if it would be
possible to live in the sea-side resort of
Sao Sebastido, and commute. This
would be somewhat akin to asking if
one could work in Boston and commute
from Cape Cod.

P The contracts of our institute con-




“In-depth technology means a
perfect interface between the
ap hcatloIHOu specifyand
the detector Harshaw supplies.

“Harshaw’s command of total
system detector technology allows
us to precisely define the criteria
that meet your performance
objectives. Our controlled crystal
growth and processing capabilities
enable us to meet those criteria
with scintillation crystals and
electronics designed to advance the
frontiers of the detection industry.

“From synthesis and purification
of mother chemicals to patented
forging and extrusion techniques,
my job is to direct our multi-
disciplinary expertise toward
achieving optimal detector
performance for your end use
applications.

“Your requirements may be satis-
fied by one of the comprehensive
selection of standard detectors we
inventory for quick response to
established industry needs. Our
superb Nal detectors are a case in
point. We produce standard and
special design Nal detectors with
size and geometry options
second to none. A record
5.6% resolution for 137,
has already been reported
for one of these.

“But if an application
can be better served by a
high-Z, fast-counting or non-
hygroscopic crystal—we’ll
recommend and deliver one
of the twelve other scintillators
produced by Harshaw—on
time, economically, and to the
agreed specifications.

“While purity of growth stock is
the foundation of our quality
products, control of such subtleties
as the optically active impurities
that enhance or impair scintillation
performance sets us apart. Unique
facilities like our dry room—
accommodating several people for
large assemblies—give us a
versatility impossible with gloved
dry boxes alone.

“We test and fine tune our
detectors through every stage of
assembly. We're equipped for
simulation testing that duplicates

your end use conditions before
shipment, so your detector
performs reliably from the moment
of installation.

*“Our size and versatility give us
the advantage of close consultation
with in-plant colleagues whose
expertise in electronics and systems
development keeps us abreast of
advanced thinking about how and
where scintillators fit in the science
of radiation measurement.

“To you, Harshaw’s technological
superiority means ready access (o
consultation services—both in
design and application questions—
that encompass four decades of
accumulated knowledge.

“Our prices are competitive. Our
quality is unsurpassed. We are a
primary source for the scintillation
detectors that will help you play

a key role in detection progress.”
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form, obviously, with the laws of our
country. As pieces of paper once
signed by all parties, they are as worth-
less as Brazilian law, which for better
or for worse is keeping 120 million
people going. One could hardly expect
contracts in our institute to be based on
American, Swiss or Japanese law.

» Contracts for two years here are
contracts for two years, no more and no
less. What Siegel is referring to con-
cerning a three-month interview is that
the management asks the group leader
for an evaluation of the appointee three
months after the appointee’s arrival:
routine common practice,

» The program of the group Siegel was
hired for is available to any interested
party, free of charge.

» Nobody's passport is confiscated
upon arrival. The passport must how-
ever appear at various stages in the
process of obtaining a Brazilian ID and
clearing unaccompanied luggage
through customs, which one can do on
one's own or get a professional to take
care of. This second choice is the more
common one, and the one preferred by
Siegel. If, for whatever reason, one
wants one's passport during the time
the professional is slowly going
through the steps of getting the for-
malities taken care of, one can obtain it
from him within hours: it is just a
question of going and picking it up.
P The Brazilian cruzeiro is not devalu-
ing at 30% per month nor anywhere
near this rate. One’s earnings in Bra-
zil permit very comfortable living with
the sort of salaries mentioned above.
Transferring money out of the country,
if that is what one comes over here to
do, is complicated, but quite possible.
» Expediting problems of appointees,
which is in the interests of any institu-
tion when hiring, is something that can
be done only to the limits of the institu-
tion’s flexibility, and which depends
strongly on the type and number of
problems associated with the appoin-
tee. Complaints are always forthcom-
ing in these situations, but that no help
is offered and that the institute is only
a hindrance is obviously an exaggera-
tion, which leaves little room for bar-
gaining.

In closing we would like to mention
that there are a large number of for-
eign researchers at INPE, from all
corners of the world, the US, Europe,
India, Japan, Poland, other South
American countries and so on.

In fact most Brazilian research insti-
tutions harbor a very large percentage
of foreign PhD’s. Only a few have had
adaptation problems anywhere close to
Siegel’s. Many have stayed in Brazil
for life. Many have eventually re-
turned to their country of origin or
moved on at their will. We hope this
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A Rod-Shaped Lens
that’ll do everything
that a spherical lens can do.

And many things that it can’t.

Introducing the SELFOC®
cylindrical microlens. From Nippon
Sheet Glass. By virtue of its unique
properties, it will outperform the
conventional spherical lens. And
execute optical tasks hitherto un-
achievable in the real world of optics

Its focal length can be established
by merely changing its length.

A real image can be formed on its end
surface. Imaging is uniform in resolution
and brightness from the center of the
lens to its periphery. A linear array of
SELFOC lenses can project an erect
real image with unit magnification.

SELFOC's unique properties are
made possible by a revolutionary
manufacturing process which
produces a graded index glass rod
whose parabolic refractive index is
greatest at the optical axis and
decreases toward the periphery

The lens are cut to predetermined
lengths to provide the desired focal
length and the end surfaces are
polished to optical clarity
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SELFOC application possibilities
are unlimited. As a micro objective
lens with a wide aperture angle. As a
coupling between optical fibers,
between lasers and optical fibers and
between an optical fiber and a

detector or emitter. As a light-beam
focusing lens. And SELFOC micro-
lenses can be arrayed into a closely-
packed fly's eye matrix for use in
three-dimensional photography and
holography projection. A linear array
of SELFOC lenses can be used in copy
machines, thus eliminating the need
for a conventional lens/mirror system
thereby significantly reducing machine
size as well as cost. The lenses can

be used in bar code readers. And

since the lenses can be mass produced,
costs are significantly lower than
spherical lenses. Or why not develop
a use of your own—the possibilities
are limitless.

For full details on specifications,
applications, price and availability,

contact:
NIPPON SHEET GLASS CO. LTD

New Jersey Office: (Technical Representative)
136 Central Ave., Clark, NJ 07066
201/499-0939

Sales Offices:
ORIENT GLASS, INC
445 5. Figueroa St

Los Angeles, CA 90071
213/680.0570

136 Central Ave
Clark, NJ 07066
201/499.0502
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case remains, as it is now, to our knowl-
edge, unique.

Ivan C. pa CuNHA Liva

Head, Space Engineering Department

Institute de Pesquisas Espaciais

Sao Paulo, Brazil

6/10/80

Electric car needed now

William Walsh's review of battery tech-
nology (June, page 34) was interesting,
but I wonder how long we can wait for
better batteries. I felt concerned
enough about auto fuel and pollution
problems to act early this year. The
best electric car | was able to buy uses
old technology in all areas, but it meets
about 95% of my trip needs and over
60% of my mileage needs. It brings
about energy conservation naturally.
Its limited power and range cause me to
avoid wasteful driving procedures. Its
equivalent fuel economy, based on the
first 1000 miles of use, is nearly 70
miles for each gallon of oil burned at
the power plant. Its availability for
short trips around town has raised the
economy of my “big” car (a Honda
Civic) to about 40 miles per gallon. My
“fleet average"” is about 58 miles per
gallon.

There are many needs which this car
will not meet, but it could probably
replace about ten or twenty million of
the cars in the US that are used primar-
ily for local driving. Such a replace-
ment would offer important fuel sav-
ings and a large improvement in urban
air quality.

At present production rates, the tiny,
fragmented electric car industry will
take several hundred years to build ten
million cars. The ailing automobile
industry should move immediately to
build the best cars it can make with the
existing technology. It has the organi-
zation, the plants, the dealership and
service facilities to move quickly. The
way things are going in the Middle East
we may not have time to wait for a
better battery.

RicHARD C. RAYMOND
/26/80 Santa Barbara, California
AUTHOR COMMENTS: Richard Ray-
mond exhibits an initial euphoria com-
mon to electric-vehicle owners. It 18
sad that his enthusiam will probably be
dampened during the next few months
as his electric vehicle becomes more
sluggish and he realizes that the expen-
sive battery pack needs replacement.
Today’s traction batteries last only
about 12 months under normal driving
conditions.

On the bright side, battery technol-
ogy is experiencing a renaissance, and
dramatically improved batteries and
electric vehicles will be available to the
public in a few short years. I look



