startled to learn that “the victim’s
weight and mass are essentially the
same.” Although the example then
given nicely illustrates the relative ef-
fects of mass and speed on the calcu-
lated quantity of kinetic energy, the
phrase following the example is likely
to surprise, if not disturb, a physics
teacher: “The method [kinetic energy]
is used merely to illustrate the change
in force.” I for one remain baffled as to
how to get a force from an energy. And
if the authors want force, why oh why
are they even discussing energy?

Later in the book, in a discussion
about collisions, the authors reveal that
the “differences in mass (weight)
among occupants of the same vehicle
have relatively little effect on their vul-
nerability to injury” And they cleverly
proceed to discuss energy conservation
without saying a word about momen-
tum, which seems passing strange
given that most collisions between a
person’s body and a moving automobile
are inelastic, if not perfectly inelastic.

This textbook is rife with confu-
sion, misstatement, error and omis-
sion in its presentation of physics con-
cepts, even elementary ones, and it
concerns me that such a volume is be-
ing used in the classroom. And I am
perplexed as to how this particular
one came to be written, published
and made part of a course. Although
I am likely to remain baffled on that
score, I can report that I have ex-
pressed my views about the book’s in-
adequacies to the publisher, and I
have received word that my sugges-
tions and comments will be taken
under advisement.

I still think it is a wonderful idea
to mention and use physics in such a
setting and to give nonphysics stu-
dents a grasp of some basic science
concepts. I believe that authors, edi-
tors and publishers should be encour-
aged to support this effort by creating
the appropriate teaching materials. I
believe even more strongly, though,
that they should be encouraged to do
so only if they are willing to make
sure they do it correctly.

If we in the physics community
want the public to see our subject as
accessible and useful, then we need
to find ways to ensure that the sub-
ject is presented properly, if only by
our exercising some effective over-
sight function. If we as professionals
believe that this is an important is-
sue, then we need to act collectively
to make certain that publishers not
only hear us but also listen to us.

PETER K. SCHOCH
(pschoch@uwww.sussex.cc.nj.us)
Sussex County Community College
Newton, New Jersey

Scientists, not Spies,
Called Key to Soviet
Nuclear Arms Program

t has come to my attention that a

particular sentence in my introduc-
tion to the special issue of PHYSICS TO-
DAY on the early Soviet bomb secrets
(November 1996, page 26) has been
taken by some readers to mean that
I have no respect for Soviet and Rus-
sian science. I would like to correct
that impression.

A bitter dispute has taken place in
recent years about the relative contri-
butions of scientists and the intelli-
gence services to the development of
Soviet nuclear weapons. I wrote that
this dispute raised a broader ques-
tion: “Did Russian scientists make a
real contribution, or is Russia con-
demned to a backwardness that it
must constantly try to overcome by
stealing or borrowing from the West?”
What I had in mind—and thought
was clear from the context—was that
current and former intelligence opera-
tives, by denigrating Soviet scientists
and claiming to have obtained every-
thing from the West, were indeed por-
traying Russia as backward. ' If some
readers formed the impression that I
share that view, I am happy to cor-
rect that misunderstanding here. I
believe that the rest of the article,
and my own study of the Soviet nu-
clear program,! point to the very high
level of Soviet and Russian science.

Reference
1. D. Holloway, Stalin and the Bomb, Yale
U. P, New Haven, Conn. (1994).
DAVID HOLLOWAY
(re.dxh@forsythe.stanford.edu)
Stanford University
Stanford, California

Bright Future Seen as
Possible for Digitized
X-Ray Image Amplifiers
ohn Rowlands and Safa Kasap’s ar-
ticle on digital x-ray imaging in
your November 1997 issue (page 24)
raises a question: What happened to
image amplifiers? Developed by Varo
Manufacturing Co (which made the
light amplifiers for astronomy and
the military) and by Westinghouse
Electric Corp, they were neglected for
a generation by the medical commu-
nity. Then they suddenly became
common at airports for x-ray checking
of carry-on baggage when that lucra-
tive market appeared. But they still
seem to be neglected for medical use.

MARCH 1998 PHysics Topay 13

...the World’s'
First Miniature
Fiber Optic

Spectrometer

First in innovation.
First in performance.
First in affordability.

Low-cost Custom Systems for
UV, VIS and Shortwave
NIR Applications

*High sensitivity

*Remarkable flexibility
*Unmatched application support
*Modular hardware and software

Ocean Optics is the leader
in low-cost spectrometers
and fiber optic components
for OEM developers...

Call today for information
on our OEM Program.

Ocean Optics, Inc.

Tel: (813) 733-2447

Fax: (813) 733-3962

E-mail: Info@OceanOptics.com

Web:  http:/www.OceanOptics.com
APS Show—Booth #224

Circle number 11 on Reader Service Card




And they can readily be digitized.
Fifty years ago, our family doctor
dark-adapted his eyes and examined
my chest with a low-intensity fluoro-
scope in his office. How strange that
his successors do not have a replace-
ment for that very useful albeit some-
what hazardous device, but there is
one for examining baggage!
GEORGE D. CURTIS
(gcurtis@hawaii.edu)
University of Hawaii at Hilo

ROW LANDS AND KASAP REPLY: X—ray
image intensifiers, or image am-
plifiers, an important part of radiol-
ogy since the 1960s, are used primar-
ily in fluoroscopic procedures that ne-
cessitate the interactive viewing of
the inside of the body. They were in-
vented by John Coltman at Westing-
house Research Laboratories in 1948.
His key concepts were to incorporate
the input phosphor screen within the
vacuum tube that provides electron-
optical amplification and to use a small
(hence bright) output phosphor.

The earlier fluoroscopic systems
mentioned by George Curtis used a
nonintensified screen that had a very
dim image and required one to dark-
adapt one’s eyes by wearing red gog-
gles. However, because fluoroscopy re-
quires continuous x-ray irradiation, it
is no longer used for procedures such
as routine chest examinations, in
which visualization of motion is
unnecessary.

As Curtis states, the output of
x-ray intensifiers can be readily digit-
ized. That approach, using a video
camera, led to the first practical appli-
cation of digital x rays, in the late
1980s. Based on sound physical prin-
ciples, such intensifier systems are
now well developed. However, im-
provement will be made possible by
adoption of flat panel technology.

JOHN ROWLANDS
(rowlands@fisher.sunnybrook.utoronto.ca)
Sunnybrook Health Sciences Centre and
University of Toronto

Toronto, Ontario, Canada

SAFA Kasap
(safa_kasap@engr.usask.ca)

University of Saskatchewan

Saskatoon, Saskatchewan, Canada

Top-Ranked Physics PhD
Programs in 1982, 1995
Were Mostly Same Ones

would like to update the core find-

ings included in a letter of mine
that you published in January 1989
(page 15) under the headline “Aca-
demic Elite Meet to Inbreed.”

Back then, I examined the coun-

try’s 12 top-ranked doctoral programs
in physics as of 1982, as determined
by Changing Times' on the basis of a
1982 National Academy of Sciences
study, and I found that the programs
themselves accounted for 68.1% of the
doctoral degrees of their faculty mem-
bers. I concluded that the programs
did indeed constitute an elite, and I
suggested that they had maintained
and enhanced their reputations by em-
ploying their own and each other’s
graduates.

US doctoral programs in physics
were ranked again in 1995, this time
by the National Research Council.? It
is instructive to examine the extent
to which the 12 physics programs
that ranked highest in 1982 retained
their high rankings in 1995 and also
the extent to which they persisted in
employing their own and each other’s
graduates.

The universities with the 12 pro-
grams and the 1982 and 1995 pro-
gram rankings are as follows (note
that some institutions share the same
ranking—hence, for 1982, the rank-
ings end with number 10): Harvard
University, 1 and 1; Caltech, 2 and 5;
Cornell University, 2 and 6; Princeton
University, 2 and 2; MIT, 3 and 3.5;
University of California, Berkeley, 4
and 3.5; Stanford University (physics
only), 5 and 9; University of Chicago,
6 and 7; Stanford (applied physics
only), 7 and not ranked in 1995; Univer-
sity of Illinois at Urbana-Champaign, 8
and 8; Columbia University, 9 and 12;
and State University of New York at
Stony Brook, 10 and 22.5.

Of the 12 top-ranked programs in
1982, 10 were still top ranked in
1995. The only dropouts were Stan-
ford (applied physics) and SUNY,
Stony Brook. Furthermore, the 6 pro-
grams with the very highest rankings
in 1982 continued to rank among the
top 6 in 1995.

To examine the issue of who is em-
ployed by the 12 top-ranked pro-
grams, I obtained the names of the
programs’ full-time faculty members
and their alma maters.? I found that
the 1995 median proportion of faculty
members who had obtained their doc-
toral degrees from either their own
school or one of the 11 others (as
ranked in 1995) was 70.2% (the range
was 41.8% to 84.2%); this is nearly
identical to the 1982 median propor-
tion, which was 69.4% (range: 49.2%
to 83.0%). It is interesting to note
that, given its change in ranking,
SUNY at Stony Brook had the lowest
percentage in both 1982 and 1995.

In sum, the most highly rated doc-
toral programs in physics in 1982
maintained their highly rated posi-

continued on page 117

MARCH 1998 PHYsICS ToDAY 15

500 MS/s
on PCI Bus

500 MS/SA/D
' o e
% o

* 500 MS/s Sampling
* 8 Bit Resolution

e 100 MB/s Transfer Rate
to PC Memory

* Up to 8 Meg Memory

100 MS/s, 12 Bit

12BIT100MS/SA/D

* 100 MS/s Sampling

e 50 MS/s Transfer Rate
to PCI Memory

* Deep Memory Buffers
Drivers in DOS, QNX,

Win 95 & NT, LabVIEW,
HP VEE, MATLAB,...

CALL 1-800-567-GAGE

Ask for extension 3469 By

GaGe

GAGE APPLIED SCIENCES INC.

1233 Shelburne Road, Suite 400

South Burlington, VT 05403

Tel: 800-567-GAGE  Fax: 800-780-8411

e-mail: prodinfo@gage-applied.com

web site: http://www.gage-applied.com
From outside U.S. call 514-633-7447 or Fax 514-633-0770

Circle number 13 on Reader Service Card





