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of nonlocality. Fritz London pointed out
in the 1930s that the motion of electrons
in a superconducting ring depends on
an external magnetic flux through the
hole in the ring, where the electrons
cannot go. He wrote in his 1937 paper,
“The most stable state of a ring has no
current, unless an external magnetic
field is applied.” Like Dirac, he said
nothing about a nonlocal action of the
magnetic field being surprising or un-
usual. Of course, London, like Dirac,
was focusing on something else.

Ehrenberg and Siday were also focus-
ing on something else—electron op-
tics—when they found in 1949 that the
motion of an electron can depend on the
magnetic field in a region from which
the electron is excluded. They chose not
to mention that curious phenomenon in
the abstract of their paper, although they
did explicitly say elsewhere that it was
“curious.”

None of those earlier authors went
on to conclude that such a phenomenon
implies that the vector potential has to
be seen as a real physical field in quan-
tum mechanics. Only Aharonov and
Bohm did that.
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Higher standards
combat culture
shock in medical
physics

I can sympathize with Gregory Davis,
who laments the new requirements for
entering medical physics (PHYSICS
TODAY, March 2010, page 10), but there
is another side to the story. I suffered
culture shock when I entered the field
from “pure” physics 20 years ago. I
went from a world where the language
of advanced mathematics was under-
stood to one where few people knew
what a cosine was and many (not the

physicists, but most of the other hospi-
tal staff) had to struggle to recall the
Pythagorean theorem. Conversely, my
new colleagues talked with ease about
anatomy, medical instruments, and
medical procedure, while I felt lost and
inept. It took the better part of a decade
for me to really feel that I was in com-
mand of my subject. 

The new requirements are an attempt
to reduce that transition shock and to
 better prepare new entrants to the field.
They may not be a perfect fix, but at least
they are a start. The fact is, medical
physics is far more medical than physics,
and it will continue to move in that di -
rection. I can see a day when medical
physics will be considered a medical spe-
cialty and not a physics specialty at all.
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As a board certified practicing med-
ical physicist I was disappointed with
Gregory Davis’s remarks regarding the
changing requirements to practice in
my field. His assertion that the bar is
being raised in order to limit practi-
tioner numbers and thereby raise
salaries for current practitioners is far-
fetched. The bar is being raised to bring
the training of medical physicists in line
with that of other practitioners repre-
sented by the American Board of Med-
ical Specialties. Medical physicists are
one of the few nonphysician groups
represented.

When I finished a medical physics
graduate program accredited by the
Commission on Accreditation of Med-
ical Physics Educational Programs in the
early 1990s, I was considered a medical
physicist, but I was in no position to
function independently in a clinical en-
vironment. I was fortunate to work in a
consulting group with a mentor who
made the time and had the patience to
properly train me while providing me
with employment. The responsibilities
of the clinical medical physicist in a ther-
apy setting include ensuring the ab-
solute calibration of a linear accelerator
capable of delivering lethal amounts of
radiation, consulting with radiation on-
cologists on the development of optimal
treatment plans, and measuring the
equipment’s radiation characteristics for
sophisticated computerized modeling 
to generate accurate representations of
 delivered dose. In a nutshell, medical
physicists are solely responsible for the
safe and optimal use of the equipment
and the accurate and precise delivery of
the prescribed amount of radiation to the
patient. Davis’s assertion that a physics
degree is versatile is correct; however, it

alone is not sufficient to prepare a person
for clinical responsibilities.

As to Davis’s claim that there is no ev-
idence of threats to public safety, several
newspaper articles by Walt Bogdanich
that have appeared in the New York Times
this year tell a different story about the
consequences of medical physicists’ er-
rors.1 In my opinion, the best way to min-
imize those errors is to standardize the
education and training of medical physi-
cists: Uniform graduate education, resi-
dency, and board- certification require-
ments will help ensure a candidate’s
competence for independent practice.
Radiation oncologists, medical doctors
who define the volume to be treated and
prescribe the quantity of radiation to be
delivered, are already expected to meet
those requirements.

If I or a family member needed radi-
ation therapy, I would want a board-
certified medical physicist to review the
treatment plans and calculations and to
calibrate the equipment. The medical
physicist is the sole individual in the
clinic to attest to accurate and precise
delivery of radiation treatments.

For more information see the position
statement at the American  Associa-
tion of Physicists in Medicine website,
http://www.aapm.org/publicgeneral/
StatementBeforeCongress.asp.
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A fine point on
topological
 insulators

Although I found the article “The
Quantum Spin Hall Effect and Topolog-
ical Insulators” by Xiao-Liang Qi and
Shou-Cheng Zhang very interesting
(PHYSICS TODAY, January 2010, page 33),
I was disturbed to read on the second
page that “cadmium telluride . . . has a
similar lattice constant but much
weaker spin–orbit coupling” than mer-
cury telluride. The authors then attrib-
ute to this erroneous statement the s–p
gap inversion of HgTe. Because of the
rather topical nature of topological in-
sulators, and to prevent propagation of
the error, I believe it should be cor-
rected. I also want to set the record
straight concerning Steven Groves and
his thesis adviser, William Paul, whose
discovery of the inverted gap of α-tin,1


