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ence consultant for blockbuster Holly-
wood movies, in his new book, The Dia-
logues: Conversations About the Nature of
the Universe (2017), a graphic novel that
he also illustrated.

Scientists thinking about authorship
should have a clear idea why they want
to write a book before making the com-
mitment. It’s true that writing a book can
be time consuming. But for those who
commit to the task for reasons that res-
onate with their core values and goals,
the rewards can be immeasurable. 

And for scientists who are almost

ready to make the commitment, theoret-
ical physicist and prolific author Steven
Weinberg offers additional purpose. In
his 3 April 2015 Guardian article “The 13
best science books for the general
reader,” Weinberg extolls the virtues of
authors who “have done much to make
science what some scientists have always
hoped it would be: a part of the culture
of our times.” 

Jermey N. A. Matthews
(jnamatt@mit.edu)

MIT Press
Cambridge, Massachusetts

Improving undergraduate labs
LETTERS

Toni Feder’s news story “Undergradu-
ate labs lag in science and technol-
ogy” (PHYSICS TODAY, April 2017,

page 26) is a welcome analysis of the
challenges facing advanced undergradu-
ate physics laboratories and current ef-
forts to provide effective solutions for
undergraduate physics programs at US
colleges and universities.

The Advanced Laboratory Physics
Association (ALPhA) sponsors a labora-
tory immersion program in which
physics faculty receive three days of ded-
icated instruction and hands-on experi-
ence with modern advanced undergrad-
uate physics experiments. The goal is to
provide enough training so that partici-
pants can implement the experiments at
their own institutions.

Since the inception of the program, I
have participated in nine immersions.
Each was excellent, and I have imple-
mented at least one experiment—and in
one case, five—from each immersion I at-
tended. The topics have been fascinating,
and they included single-photon tests of
quantum mechanics, external-cavity
diode lasers, laser-induced fluorescence,
Compton scattering, precision laser in-
terferometry, Fourier methods, and satu-
rated absorption spectroscopy.

At my small undergraduate institu-
tion—10 physics majors per year on
 average—the primary obstacle I faced in
implementing those experiments was lo-
cating funds to purchase the equipment.
Fortunately, the Jonathan F. Reichert
Foundation started the ALPhA immer-
sions equipment grant program, which
has been a godsend to me and my stu-

dents. Its support has allowed me to
 acquire a Leybold x-ray diffraction appa-
ratus, a TeachSpin diode laser spec-
troscopy instrument, a Stanford Re-
search lock-in amplifier, and a TeachSpin
Fourier Methods system.

As a direct result of the efforts of
ALPhA and the Reichert Foundation, I
have implemented 13 advanced under-
graduate physics experiments at my in-
stitution. Additionally, I proposed a new
course, Advanced Laboratory in Physics,
which was offered for the first time in the
fall of 2017.

Some friends and colleagues suggest
that after 30 years of professorial experi-
ence I should be thinking about retiring.
I disagree. I am more excited now than
ever, because I see my students’ enthusi-
asm as they perform the new experi-
ments. I look forward to many more
years in the best job on the planet.

R. Seth Smith
(rsmith@fmarion.edu)

Francis Marion University
Florence, South Carolina
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The April 2017 issue of PHYSICS TODAY
included a report by Toni Feder on
the current poor state of student ad-

vanced physics labs and efforts by the
Advanced Laboratory Physics Associa-
tion to improve the situation. But a few
aspects need discussion to complete our
understanding of the situation.

Some colleges advertise that all their
undergraduates have the opportunity to
participate in faculty research projects. I
wonder whether such arrangements are
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an attempt to compensate for poor or
nonexistent advanced labs.

As the US population ages, an in-
creasing share of federal revenue will go
for Social Security and health care bene-
fits. Less money will be available for dis-
cretionary federal spending, such as for
student lab equipment, so petitioning
NSF for funds is not promising. Physics
teachers should be petitioning their own
universities to make some tuition money
available for that purpose. 

The typical department budget for
lab equipment and supplies is approxi-
mately $1000, according to the report. If
the college charges $30000 annual tu-
ition, why not use $1000 of that to up-
grade lab equipment? If 20 students took
the lab each year, that lab would receive
$20000, which should be enough to pay
for one new or refurbished experiment
set-up. If we assume student pairs ro-
tated through 10 experiments and that
each required only one apparatus set,
after 10 years all experiments would be
upgraded or refurbished!

The article reports complaints about
century-old lab experiments. Yet there is
nothing wrong with letting students per-
form a few classic experiments such as
the Millikan oil drop, the Michelson in-
terferometer, or the Franck–Hertz tube.
Recent PHYSICS TODAY pieces (July 2016,
pages 8 and 38; March 2017, page 11)
have suggested that students should
learn the history of physics. Doing classic
experiments allows students to experi-
ence using simpler equipment and get-
ting meaningful results without using
computerized black boxes. I never ap-
preciated how hard it is to measure the
universal constant of gravitation G until
I used a Cavendish balance.

Feder reports that new professors are
reluctant to get involved with maintain-
ing student lab equipment because such
activity does not contribute to obtaining
tenure. Perhaps we need a reform of the

tenure process so that ratings include
those activities that directly help under-
graduate students. For their tuition dol-
lars, students should be getting good lab-
oratory training.

In a separate editorial (PHYSICS TODAY,
June 2016, page 8), Charles Day com-
mented that the student labs he took did
not inspire him to become an experimen-
tal physicist. I think his complaint is in-
valid. Student labs are not recruiting
events for the field but training sessions
that should 
• Teach some laboratory techniques and

practices. 
• Give experience in analyzing real-

world data whose error distribution
does not follow a Gaussian distribution.

• Observe physics phenomena firsthand.
• Verify firsthand that some textbook

theory is borne out by  experiment.
• Allow one to learn some physics top-

ics not covered in other courses. 
As demonstrated by the effort re-

quired to become proficient at playing a
musical instrument, learning a craft is
hard work, and not all of it is inspiring. 

Victor J. Slabinski
(victor.slabinski@fairlington.net)

Arlington, Virginia

[Editors’ note: Some of the issues Victor
Slabinski mentions are also discussed in the
feature article “Introductory physics labs:
We can do better” by Natasha Holmes and
Carl Wieman on page 38 of this issue.]

Funding concerns
for big telescopes
The news story “Fates of two big radio

dishes hang in the balance” (PHYSICS
TODAY, February 2017, page 26) toes

the official line of the NSF astronomical
sciences division (AST) with regard to the
Arecibo Observatory and the Robert C.
Byrd Green Bank Telescope. It implies
that the AST conducted a complete and
reasonable evaluation of its commitment
to these observatories. I do not agree. 

On 27 April the AST published a let-
ter, “MPS-AST Facility Divestment Ac-
tivity,” that provided “a top-level sum-
mary of the current status of NSF actions
regarding facility divestment recom-
mendations made in 2012.” The story
mentions the recommendations, com-
monly called the 2012 portfolio review.

One recommendation is that “AST
should reevaluate its participation in
Arecibo . . . later in the decade in light of
the science opportunities and budget
forecasts at that time.” A follow-up as-
sessment in 2016 considered the budget
but not the science, and included serious
errors and omissions. Arecibo and Green
Bank science is unique and cutting edge,
with significant discoveries and devel-
opments since the 2012 review.

As one example, the North American
Nanohertz Observatory for Gravita-
tional Waves (NANOGrav), which uses
both Arecibo and Green Bank, is pre-
cisely in line with the national priority of
multimessenger astrophysics—the com-
bined use of photons, cosmic rays, neu-
trinos, and gravitational waves—out-
lined by NSF director France Córdova in
her May 2016 speech to the National Sci-
ence Board. NANOGrav is our nation’s
second gravitational-wave observatory,
sensitive to a different frequency range
and far cheaper — the combined total an-
nual operating costs for Arecibo and
Green Bank are less than for LIGO, about
$24  million versus $30 million, and with-
out the $1.5 billion price tag for LIGO de-
velopment, construction, and support, as
Cordóva reported to Congress on 7 June. 

The Arecibo and Green Bank contri-
bution to gravitational-wave astrophys -
ics was touched on in “Pulsar timing ar-
rays are poised to reveal gravitational
waves” (PHYSICS TODAY, July 2017, page
26), which quotes Xavier Siemens of
NANOGrav as saying, “We want to buy
all the available time at Arecibo and
Green Bank. . . . It would save both tele-
scopes.” Córdova discussed building ad-
ditional detectors “to observe other parts
of the frequency spectrum,” but did not
mention that such a detector already ex-
ists in the US and is in jeopardy of losing
necessary NSF-sponsored facilities. 

I wondered whether NSF is interested
in providing that funding. My emails to
the NSF physics division on that subject
received a reply from the program direc-
tor for gravitational physics suggesting
that I contact the AST.

NANOGrav has not yet made a detec-
tion, but since sensitivity improves with
the time spanned by the mea surements,
that day is rapidly approaching. When
the LIGO detection was announced, sev-
eral other nations quickly funded gravi-
tational-wave detectors. Why is NSF
fighting to close one of the two US grav-
itational-wave observatories?

Letters and commentary are encouraged
and should be sent by email to 
ptletters@aip.org (using your surname
as the Subject line), or by standard mail
to Letters, PHYSICS TODAY, American
Center for Physics, One Physics Ellipse,
College Park, MD 20740-3842. Please
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