® The CTBT “permits experiments. . .in-
cluding those of the explosive nature,
but under the condition that they are
purely chemical (the so-called “hydro-
dynamic experiments’).” —Grigory
Berdennikov, chief Russian negotia-
tor, 7 December 2005.

e “My government’s position [is] that
the CTBT should not permit any nu-
clear weapon test explosion involving
any release of nuclear energy, no mat-
ter how small.” —John Weston, UK
ambassador to the United Nations, 14
September 1995.

e “It maintains the possibility of testing
called “cold” tests and ‘subcritical’, no
nuclear chain reaction.” —Serge
Vingon, former vice president of the
French Senate, 25 March 1998.

When the CTBT was submitted to
Congress in 1997, the State Department
included an article-by-article analysis
with the following statement:

The U.S. decided at the outset of
negotiations that it was unneces-
sary, and probably would be prob-
lematic, to seek to include a defini-
tion in the Treaty text of a “nuclear
weapon test explosion or any
other nuclear explosion.” ... It is
clearly understood by all negotiat-
ing parties, as a result of President
Clinton’s announcement on Au-
gust 11, 1995, that the U.S. will
continue to conduct a range of nu-
clear weapon-related activities to
ensure the safety and reliability of
its nuclear weapons stockpile,
some of which ... may result in
the release of nuclear energy. Such
activities . . . could include: . . . in-
ertial confinement fusion ... and
hydrodynamic experiments, in-
cluding subcritical experiments
involving fissile material. None of
these activities will constitute a
nuclear explosion.

I don’t believe that neutron-irradi-
ated subcritical experiments were dis-
cussed in the negotiations. Since they
involve nuclear chain reactions and are
not purely chemical, they fall between
cold, allowed subcritical tests and the
forbidden, barely supercritical hy-
dronuclear tests. They allow the US to
accomplish, with its billion-dollar-plus
setup, what Russia or China could accom-
plish much more cheaply with hydro-
nuclear tests.

Recently, after the DIA accused Rus-
sia of cheating, the State Department of-
fered the following explanation:

Dating back to 1993, the United
States has defined its own nuclear
testing moratorium as a commit-
ment not to conduct “nuclear ex-
plosive tests”, and after August
1995 made clear that this means
any test that produces a self-
sustaining, supercritical chain re-
action of any kind. This is what
the United States refers to as the
“zero-yield” standard. Beginning
with President Clinton’s announce-
ment in August 1995, the United
States led efforts to ensure the
Comprehensive Test Ban Treaty
(CTBT) was a “zero-yield” treaty,
but these efforts did not produce
a documented agreement among
the nuclear weapons states on a
definition of “nuclear explosion.”®

Although the CTBT established the
now-operational global nuclear-test-
monitoring network, the treaty-man-
dated option for short-notice, on-site in-
spections of test sites is not yet available
because the treaty has not formally en-
tered into force.

To help clarify whether their ongoing
experimental activities are fully compli-
ant with the zero-yield ban on testing,
nuclear-weapons-state signatories to the
CTBT could pursue test-site trans-
parency procedures. One approach
would allow measurements of induced
radioactivity or neutron transmutation
products in the containment vessels to
determine the fission yield after subcrit-
ical tests.

Unfortunately, Russia refuses access
to its Novaya Zemlya test site until the
US ratifies the CTBT, as Russia has. In
the case of China, Los Alamos physicists
visited the Chinese Lop Nor test site 10
times” between 1990 and 2001. The visits
were to be reciprocated, but when the
Chinese delegation arrived in the US,
their permission to visit the US test site
was vetoed in the Department of En-
ergy, and they were given briefings at
Livermore instead. Since then, the Chi-
nese have not been interested in trans-
parency unless the US goes first. As
Kramer’s report illustrates, the US
weapons labs have been open in pub-
lishing photos and decriptions of their
subcritical-experiment setups. How-

ever, the Trump administration is not
encouraging them to discuss test-site
transparency.

All 184 signatories to the CTBT would
do well to support additional test-site
transparency measures to reinforce the
quarter-century moratorium on nuclear
testing by the nuclear-weapons-state sig-
natories.
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A nod to Philip
Bevington

read with appreciation Charles Day’s
important, lucid, and interesting edi-
torial on reproducibility (PHYSICS
ToDAY, December 2019, page 8). When
he mentioned the need for better educa-
tion in data analysis and named Philip
Bevington’s Data Reduction and Error
Analysis for the Physical Sciences and its
importance to him, I gasped audibly. For
the first time, I appreciated how much
that one small, clear tome had influ-
enced not only my career but my whole
approach to life and decision making in
nontechnical areas.
For me, Bevington, as the book was af-
fectionately known in my undergrad
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physics department, encapsulates the
essence of the scientific method. I know
such anideal is infeasible on so many lev-
els, but I believe that the world would be
a much better place if everyone, not just
every physicist, were to read the book as
part of an undergraduate education.

We might want to revisit Bevington
as an exemplar not just of scientific-
method education but of meta-instruc-
tion in effective pedagogy in general.
Phil Bevington seems to have struck the
perfect balance of detail, rigor, practical-
ity, and clarity.

Tom Marshall
(thomas_marshall@msn.com)
New York City

Neckties or not, and
a quick fix

appreciate Brian Kraus’s review of my
book Real Scientists Don’t Wear Ties:
When Science Meets Culture (PHYSICS
ToDAY, March 2020, page 52). The photo
spread of diverse physicists mostly not
wearing ties underlines a point I made
in the book: More than ever, we physi-
cists look different from each other and
dress the way we want to. However, 1
must correct an error Kraus made when
he wrote that I retired from academia in
1990. As I stated in my book’s introduc-
tion (page xi), I continued academic re-
search and teaching until 2011, when I
retired as Charles Howard Candler
Emeritus Professor of Physics after 42
years at Emory University.
Sidney Perkowitz
(physp@emory.edu)
Emory University
Atlanta, Georgia
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A physicist out of
academia

he commentary from Elizabeth Frank

(PHYSICS TODAY, October 2019, page

10) about her career move from acade-
mia to industry resonated with me in
many ways . I largely agree with Frank’s
statement that “you don’t have to justify
your motivations to anyone but yourself,”
but I also point out that career changes
can deeply affect one’s family.

As Frank mentions, physics professors
often have limited awareness of opportu-
nities outside academia; therefore, input
from someone with a career like mine is
important. My path is significantly differ-
ent from Frank’s, and I speak from later in
life. Furthermore, the variety of careers
available to physicists is much greater
outside academia than within.

My experiences in academic physics
began when I was a precocious elementary
school student and grew through wonder-
ful experiences at Harvard, Princeton, and
Stanford Universities to a tenure-track as-
sistant professor position at the University
of Massachusetts Amherst. At Harvard, 1
had strong physics courses and valuable
interaction with renowned physicists, in-
cluding my adviser Norman Ramsey. At
Princeton, I completed a PhD in experi-
mental high-energy physics in less than
four years.

During my postdoc at Stanford in the
early 1970s, Thad the good fortune to work
at SLAC on two experiments that led to
Nobel Prizes—one for Burton Richter and
one for Martin Perl. I then took a tenure-
track assistant professorship at UMass,
where I continued the work at SLAC
while helping a local UMass team start an
experiment at Brookhaven National Lab-
oratory. All was going well.

Nonetheless, at age 30 I had a midlife
crisis and decided to move from academia
to industry. To Frank’s point, the switch
was deeply personal. At least three factors
contributed to my malaise. First, I felt
locked into my high-energy-physics spe-
cialty and was concerned about its future.
The significant projects were getting
much bigger, taking much longer, based
in more distant laboratories, and produc-
ing increasingly arcane results. It seemed
harder all the time for me to continue to
derive personal satisfaction from the field.

A second factor was that as an exper-
imenter, I felt that I should understand
the theories pertaining to my experi-
ments, but they had reached alevel of ab-
straction beyond my comprehension.
Third, I was concerned about the 1970s
energy crisis associated with the Arab oil
embargo, and I wanted to help address
it. I landed a job at the GE Research and
Development Center in Schenectady,
New York. My wife was shocked but
supportive: Our two children were
young and portable, and her career actu-
ally benefited from the move.

My experiences in industry during 37
years with GE were also wonderful, but
in different ways from my time in aca-
demic high-energy physics. My work at
GE was mostly in lighting technology.
After a decade I moved to the headquar-
ters campus of GE Lighting in Cleveland,
Ohio. I have done research that has been
published in refereed journals. It has al-
ways been on problems with near-term,
real-world significance. I have also
worked on developing and producing
new energy-saving lighting products.

Every few years my role morphed as
the business changed and new needs
arose. Those changes were invigorating
as I gained new insights. I often started
new assignments with little of the requi-
site technical know-how, but I was a
quick learner with a background in basic
physics and wonderful, talented, and
technically diverse coworkers. The busi-
ness funded the work, with no external
grant proposals needed. I have had
plenty of opportunity to teach, and I
have enjoyed it. Toward the end of my
career at GE, I was involved in the LED
technology revolution. Since retiring, I
have developed a successful consulting
business that draws heavily on technical
knowledge of light sources.

I'look back to my decision at age 30 as
the most important one of my career. On
the one hand, academia might have pro-
vided better opportunity for long-term
career focus and development of deep
expertise. On the other hand, industry
did provide stimulating work with near-
term, beneficial, real-world significance.
It also offered invigorating career and as-
signment changes.  have never regretted
my decision, but I will never know
where the path not taken might have led.

James T. Dakin
(jim_dakin@yahoo.com)
Shaker Heights, Ohio



