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Magritte’s art and Einstein’s science are
striking and help to situate the painting
in the broader intellectual and cultural
compass of its transfixed time.
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Repulsive 
Casimir forces

T
he article “Science and technology of
the Casimir effect” by Alex Stange,
David Campbell, and David Bishop

(PHYSICS TODAY, January 2021, page 42)
presents data from a 2009 experiment
by Jeremy Munday and coworkers1 that
shows that Casimir forces can be repul-
sive. Sixteen years earlier we published
similar results.2

As Stange and coauthors point out, the
Casimir force is emerging as a technolog-
ical tool to manipulate matter at small
scales. Our earlier effort to create repul-
sive and nearly neutral Casimir and van
der Waals interactions was motivated by
an attempt to improve the imaging reso-
lution of contact-mode atomic force mi-
croscopy (AFM). The idea was to elimi-
nate the jump-to-contact instability
associated with attractive Casimir interac-
tions, which elastically deforms the AFM
tip, sets a lower limit on its effective size,
and reduces imaging resolution. Imaging
with special fluids works to eliminate
that instability, but the fluids we had to
use, bromo- and methylnaphthalene,
were not compatible with biological ma-
terials. Since our hope was to image mol-
ecules such as DNA, we did not pursue
further the manipulation of Casimir
forces.
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Icebreakers and 
Arctic ice melt 

S
aara Matala’s article “Finnish–Soviet
nuclear icebreakers” (PHYSICS TODAY,
September 2020, page 38) gives an

account of how the small Western coun-
try of Finland managed to maintain its
neutrality and start a commercial col-
laboration with the Soviet Union based
on icebreakers. What struck me most in
the article was figure 1, which depicts
the routes around the Arctic Ocean: the
Northern Sea Route along Siberia and
the Northwest Passage along Canada. 

Almost every article I have read regard-
ing the early and accelerating melting of
the Arctic ice stresses the importance
of the albedo difference between intact
ice and free ocean water (see, for exam-
ple, “The thinning of Arctic sea ice,” by
Ron Kwok and Norbert Untersteiner,
PHYSICS TODAY, April 2011, page 36).

When I read that Finland’s “five
Moskva-class polar icebreakers” were “de-
signed to cut through multiyear Arctic
sea ice,” my mind linked icebreakers with
the premature Arctic melt. Icebreakers
keep the routes in figure 1 open most of
the year—if not year-round—for com-
mercial shipping. Thus they initiate or at
least aggravate the melting of multiyear
sea ice: Breaking the ice allows the open
waters to warm with respect to the sur-
rounding ice due to the albedo difference,
with probably a very small addition from
the heat generated by the ships them-
selves. I therefore find it hard to believe
that a PHYSICS TODAY news story (Septem-
ber 2017, page 24), for example, advocates
the use of new icebreakers “to gauge
global effects of the polar region’s di-
minishing ice cover.” I have to wonder if
the models regarding Arctic warming
have taken the effect of icebreakers into
consideration.
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‣ Matala replies: The question Peter
Steur asks, whether it is reasonable to ad-
vocate the use of icebreakers “to gauge
global effects of the polar region’s di-
minishing ice cover,” would be better an-
swered by a climate change expert.

As a historian of technology, not a
trained climate scientist, I consider what
information the contemporary actors had.
The Helsinki shipyard contracted for the
first Moskva-class polar icebreakers in
the mid 1950s, before climate change was
seriously considered in ship design.

My article emphasized the ability of
polar icebreakers to “cut through multi-
year Arctic sea ice” because length con-
straints restricted discussion of other
features that differentiated the polar ice-
breakers from the previous Finnish de-
sign. Getting through multiyear ice is a
heavy task even for modern icebreakers.
Most of the shipping activities in the
Northern Sea Route take place during
the summer season when sea-ice cover is
lower.

FIREPLACE IN JONES HALL at Princeton
University. Albert Einstein had an office
there in the 1930s. (Photo by Robert Fleck.)


