
demand, which is desirable for utility 
operations. But installing and operating 
a lot of SMRs would increase the need 
for qualified operators, secure trans-
portation, and waste-disposal sites, and 
it would mean more reactors spread 
over the landscape. Proponents of SMRs 
claim that they create less waste. But 
one study shows that those small reac-
tors would have a lower burnup of 235U 
and generate more spent nuclear fuel 
( high- level waste) and more intermediate 
and  low-level wastes per unit of thermal 
power output than large reactors.3

Other new reactor designs include 
large plants that use primary coolants 
other than water and breeders, which 
convert 238U (not a reactor fuel isotope) 
to 239Pu. The US’s first commercial breeder 
reactor, Fermi 1, was a failure, and radio-
active parts of the facility are still on-site 
and still in need of further disposal. 
Other examples of breeders include the 
uneconomical and now- shut- down Phé-
nix and Superphénix in France; they had 
numerous problems with their liquid 
sodium coolant, which ignites on contact 
with air.4,5

Issues such as those mentioned above 
ought to be resolved with speed. In the 
meantime, we can supply our electrical 
energy needs with known renewable en-
ergy technologies at lower direct and in-
direct costs. Renewables come with their 
own problems, but they do not represent 
the same regional threats to health or se-
curity as nuclear energy does.
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The mucociliary 
escalator
M edical and nursing students will 

doubtlessly find the admirable arti-
cle “The connection between Dar-

win’s finches and bacterial flagellar mo-
tors” (Physics Today, March 2024, page 
28) of interest. When teaching about 
potential and other energy considera- 
tions (for example, those associated 
with gravitation), I’ve taught my stu-
dents about the important, similar mech-
anism of the mucociliary escalator. That 
system comprises motile cilia, which are 
waving  flagellar- like fronds, on cells 
that line the main tubes between the 
mouth and lungs. Each escalator cell has 
about 200 cilia. 

The air we breathe contains dust and 
other pollutants, and it’s necessary to 
have a protective mechanism to prevent 
foreign, toxic solid materials from accu-
mulating deep in the lungs. Sticky 
mucus is continuously produced in the 
main proximal tubes, and it traps those 
contaminating particles before they 
move very far from the mouth and nose. 
This loaded, contaminated mucus is 
continuously removed by the mucocili-
ary escalator,1 which transports it up-
ward. Finally, in the mouth, it is usually 
then swallowed unconsciously, and so 
the lungs are continuously cleared of 
trapped foreign bodies and toxins.

That process is useful for illustrating 
the conservation of energy to medical 
and nursing students, but there is an 
additional bonus: discouraging smok-
ing. Gases emitted by cigarettes and 
vapes kill cilia, and the steadily increas-
ing amounts of pollutants deep in the 
smoker’s lungs can be removed only 
through  coughing— hence the existence 
of “smoker’s cough,” that bout of cough-
ing that each smoker experiences on 
waking in the morning and clearing con-
taminated mucus that has been produced 
but not expelled during sleep.
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Tenure-track Faculty 
Positions in Experimental 
and Theoretical Physics

The Department of Physics invites applications 
for several tenure-track faculty positions at the 
Assistant Professor level. An applicant must 
possess a PhD degree in physics or related 
field and provide evidence of strong research 
productivity. Appointment at Associate Professor 
level or above will also be considered for 
candidates with exceptional records of research 
excellence and academic leadership. 

We seek candidates in experimental quantum 
matter and quantum information, including 
quantum and low-dimensional materials , 
materials with strong electronic correlations, cold 
atoms, quantum optics, and quantum enabled 
technologies. The theoretical areas targeted are 
quantum science (preferably with a focus on 
atomic, molecular, or optical methods), statistical 
physics, neural networks, and data analytics. 
Candidates are also sought in experimental and 
theoretical wave functional materials and soft and 
living matter.

Appointees are expected to assume teaching 
responsibilities for undergraduate and graduate 
courses, and to conduct vigorous research 
programs. Fur ther information about the 
Department is available at http://physics.ust.hk. 

Starting salary will be highly competitive and 
commensurate with qualifications and experience. 
Fringe benefits including medical and dental 
benefits, annual leave and housing benefits will be 
provided where applicable. The initial appointment 
prior to tenure will normally be on three-year 
contract terms. A gratuity will be payable upon 
successful completion of a contract.

Application Procedure 

Applicants should submit their application 
including CV, cover letter, complete publication list, 
research statement, teaching statement, and three 
reference letters, via AcademicJobsOnline.Org at 
https://academicjobsonline.org/ajo/jobs/16290. 

Please quote reference number PHYS2509
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