But if the recommendations were fol-
lowed, such a program may arouse
concerns that it could lead to a new
weapons system.

That’s what happened to the Reliable
Replacement Warhead (RRW) program,
held in the past decade. That effort
began with a design competition be-
tween Los Alamos and Lawrence Liver-
more. Intended to produce modernized
weapons without changing the explo-
sive yields or roles of warheads in the
current stockpile, the RRW was can-
celed by Congress in 2008 amid charges
that it was unnecessary and would
harm US nonproliferation objectives.
(See PHYSICS TODAY, June 2007, page 35.)

The new report urges the labs to go
further and actually assemble devices
that could be tested, though without the
nuclear explosive. “In order to ade-
quately exercise their design skills, de-
signers must ‘close the loop” and, at the
very least, receive feedback from the real
world about whether their design is prac-
tical and can be manufactured,” it says.

Although the competitive peer-
review functions that Lawrence Liver-
more and Los Alamos perform on each
other’s work are “healthy and robust” for
most of their scientific work, the report
says, that’s not the case with regard to
weapons design. Some studies have
helped to maintain the labs’ competence
in the modeling of new weapons designs,
but they haven't been validated by engi-
neering and fabrication of new systems.

Dimitri Kusnezov, chief scientist at
the NNSA, alluded to the RRW experi-
ence when he commented on the report.
“The challenge for us as we read the rec-
ommendations is, How do you take the
best out of this in terms of enhancing
peer review and intellectual tensions
we require in the laboratories and the
[weapons production] plants against
the backdrop that the decisions are not
entirely ours to make in this space?” he
says. “Because the work we do sits at
the intersection of science and policy.”

The report, written by a committee
cochaired by Jill Dahlburg of the US
Naval Research Laboratory and Paul
Peercy of the University of Wisconsin—
Madison, warns that the number of sci-
ence and engineering personnel at Los
Alamos and Lawrence Livermore who
have “hands-on experience in nuclear
weapons design and nuclear explosion
testing continues to decrease and will
reach zero in the next decade or so.
Once this experience is lost, it could
limit the nation’s strategic options, and
it will be difficult to re-establish.”

To avoid losing a capability that
could be essential for responding to
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evolving threats, the report states that
“the NNSA complex needs a means of
exercising, on a regular and on-going
basis, the full suite of nuclear weapon
design, development, and engineering
capabilities through true design compe-
titions.” It says that the more than 50 de-
sign competitions that were held during
the Cold War led to significant reduc-
tions in the size and weight of nuclear
warheads and to safety improvements.

Unlike the two nuclear design labs,
Sandia National Laboratories is respon-
sible for replacing aging and obsolete
nonnuclear components in stockpiled
weapons and for carrying out life-
extension programs for aging war-
heads. Those activities have exercised
the skills of Sandia’s designers, the re-
port says. “However, these exercises do
not stimulate the full creativity and in-
novation that result from a true blank
slate design competition that includes
engineering and building a prototype.”

Kusnezov says he experienced per-
sonally “how RRW brought people to-
gether in ways that challenged them-
selves across the complex. I saw the
fierceness with which Livermore and
Los Alamos were at each other in terms
of trying to outdo each other in design
and how confident you could be.”

The report notes, however, that the
manner in which the RRW competition
was conducted, with the labs criticizing
each other’s designs in the setting of a
large meeting, “created deep-seated
negative feelings on the part of the two
... laboratories and mistrust of NNSA
that still exists.” David Kramer

news notes

eacher preparedness. Nearly 40% of
Thigh school physics teachers teach
mostly other subjects. About the
same percentage say they are not ade-
quately prepared in some areas. Those
and other findings come from a 2012-13
survey conducted by the Statistical Re-
search Center of the American Institute
of Physics, which asked 27000 high
school physics teachers from across the
US—more than a third of them women—
how well prepared they felt for the job.
Teachers were asked to rate them-
selves as “not adequately,” “adequately,”
or “very adequately” prepared in seven
categories: basic physics, other science,
application of physics to everyday expe-
rience, use of demonstrations, instruc-
tional laboratory design, use of comput-
ers in physics instruction and labs, and
recent developments in physics.
In several categories, a higher pro-
portion of men than women say they
are at least adequately prepared. The

largest gender gap was in how pre-
pared teachers felt they are to teach re-
cent developments in physics, with
about three out of four male teachers re-
porting they are adequately or very
adequately prepared, compared with
roughly three out of five female teach-
ers. But the report stresses that the
self-reporting is subjective and that it is
“entirely possible that women are ob-
jectively just as well prepared as men.”

For more details, see the report High
School Physics Teacher Preparation, avail-
able at https://www.aip.org/statistics
/highschool. An earlier report summa-
rizes objective aspects of teacher prepa-
ration (see PHYSICS TODAY, March 2015,
page 26). TF

physics bachelor’s degrees awarded

in the US has increased about 5% a
year over the past 15 years (see figure).
In 2014 some 7526 physics bachelor’s
degrees were awarded by 743 depart-
ments. Of that class, 20% were women,
6% were non-US citizens, and the me-
dian age was 22.4 years.

Bachelo{s trends. The number of
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In all, the number of physics bache-
lor’s degrees has more than doubled
since 1999. That increase is significantly
larger than the roughly 50% rise seen
for science, technology, engineering,
and mathematics fields and for total US
bachelors over that time. More than a
third of physics bachelors earned a
double major.

The University of Washington leads
in the number of physics bachelor’s de-
grees awarded: For the three years 2012
through 2014, it averaged 98 a year. Next
was MIT, with 92, followed by the Uni-
versity of California, Berkeley, with 85.

For more data on who is majoring in
physics, where, and how physics com-
pares with other fields, see Physics Bach-
elor’s Degrees, a recent report by the Sta-
tistical Research Center of the American
Institute of Physics. The report is avail-
able at https://www.aip.org/statistics
/undergraduate. TF H
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