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MPEMBA AND ME

Hot water can freeze faster than
cold.

| have a vague recollection of hear-
ing that from my mother, or perhaps
another of the sages among my ances-
tors, but | knew, as a bona fide physics
major, that it was not possible. Surely the
crude household evidence cited was no
match for the impeccable logic of real
science. | didn’'t even bother to argue
about it—much.

But, in an almost predictable twist
of fate the topic reared its head again,
returning as the subject of the only ques-
tion from my PhD qualifying exam that |
can remember. The qualifying commit-
tee's version of the question went some-
thing like this:

Some claim that often a bucket of hot
water will freeze faster than an identical
bucket of cold water. Assuming this
claim to be true, speculate on some pos-
sible explanations for this phenomenon,
and quantify the conditions under which
it might occur.

| was shaken by the question at first,
but this was part of the written exam, not
the oral, so | had several hours to ponder
how to address this quandary. Since my
own undergraduate days, | had aways
considered classical thermodynamics to
be the most difficult of the traditional
topics of physicsin many respects—but
perhaps that's just a reflection of my
own weaknesses. | know that | still have
alot to learn about the subject, and espe-
cialy enjoy clear treatments of the sub-
ject like the articles in this issue of
Radiations and the upcoming television
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special, “Absolute
Zero and the
Conquest of
Cold.” But now
that it seemed that
my own mother understood freezing bet-
ter than | did, thermo seemed even more
difficult than ever. Not that | hadn't
experienced humility in the face of my
mother’s knowledge before—in peda-
gogy, in cooking, in child-rearing, in
psychology, in work ethic, in ethics-in-
general, she was an undisputed master—
but, how dare she infringe upon my ter-
rain, small asit was? Anyway, my moth-
er, or whomever | had argued with,
would never have to know the details of
my exam, right? Eating crow is aways
easier when no one else knows about it,
take it from me. But as | tried to move
my mind beyond its usua confines, to
allow myself to imagine things | had
thought ridiculous before, a subversive
idea entered my psyche. Perhaps the
committee had been communicating
secretly with my mother? OK, that’s too
preposterous to be believed, and | don’'t
have time to figure out motives and sub-
plots, anyway.

Think! | had to come up with some
way that this paradox, this scientific
impossibility, could happen. | eventually
realized that the hot water would evapo-
rate faster than the cold, and was finally
able to jot down a few meager ideas
about under what conditions one would
expect the hot water to freeze first. This
was in about 1985, when several defini-
tive articles on the Mpemba Effect, as it
came to be called, had already appeared,
but when anyone espousing such an idea
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in a physics department was as likely as
not to beridiculed, especiadly if they came
from the unwashed non-scientific masses.
It would be more than 10 years later
before | would read about the Mpemba
effect myself.

Recently, a new and enlightening
article about this very subject appeared in
one of my favorite physics rags, the
American Journal of Physics.[1] The arti-
cle recounts how Aristotle, Roger and
Francis Bacon, Rene Descartes, and
Thomas Kuhn all wrote about this phe-
nomenon with varying degrees of pre-
sumption and accuracy. It is Erasto
Mpemba, though, who started work in
1963 on this 2000+-year-old question
while still a secondary school student in

Tanzania, who deserves to have his name
attached to the effect. In 1969, he provid-
ed definitive answers in a publica
tion[2] with D. G Osborne, a professor at
anearby college. | won't try to reproduce
the entire entertaining and instructive
story here, but suffice it to say that Mr.
Mpemba faced some ridicule when ini-
tially conveying his results. In recent
years, many other publications have doc-
umented the extent to which the Mpemba
effect was aready known by non-scien-
tists, with scientists often being antago-
nistic.

So, | have a new hero (among many,
as you might know) of physics, Erasto
Mpemba. Even though | have never met
him, | feel as though | continue to learn

lessons from his physics and his story.
The refreshing tale of Mr. Mpemba caus-
es me to pause and reflect on my earlier
misguided view that the Mpemba Effect is
impossible. | wonder how often my bias-
es and background constrain me, not
alowing new thoughts to emerge until
impelled by the right question or motiva-
tion. Likewise, | wonder how often | dis-
miss the opinions or assertions of others
that | think less educated, when their
experiences give them knowledge far
beyond my own in many areas.
| hope that you, too, are led to simi-
lar reflections upon reading this provoca
tive edition of Radiations, in which John
Rigden challenges us to rethink our
approach to the recent attacks on science
in the classroom and take advantage of
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the mystique of physics, while our edi-
tor provides a very persona and very
captivating take on some of these
issues. Also in this issue we celebrate
the upcoming public television spe-
cial, “Absolute Zero and the Conquest
of Cold,” by including a primer on
refrigerators and engine efficiency,
with nods to Lord Kelvin and Charles
Darwin. Enjoy!

— Gary D. White

[1] See “The Mpemba effect: When can hot
water freeze faster than cold?’ by Monwhea
Jeng

Am. J. Phys. 74, 514 (2006), and articles ref-

erenced therein.
2) E. B. Mpembaand D. G. Osborne, “Cool?,”
Phys. Educ. 4, 172-175 (1969).

ORDER FORM
Name: Daytime Tel:
Address:
City: State: Zip:
EMBROIDERY PRICING
LETTER LoGo CHolcE
Cope SizE CoLor GoLDb orR WHITE Qrv. ToTAL
Please allow 4 - 6 weeks for delivery. ToTAL PRICE
Make checks payable to Sigma Pi Sigma or INT'L ORDERS ADD $3
provide credit card information below: TOTAL
QVisa QMastercard 1 American Express
Signature
Credit Card Number Expiration Date
MEsH KNIT PoLo (short sleeve)
Pure Combed Cotton 4 Choose hemmed or banded sleeves
Women's S-XL

Men's Reg. S-XL

AHM - Hemmed or ABM - Banded $34.50 ¢ AHW - Hemmed or ABW - Banded $34.50
Deep Chambray Heather, Gray Heather, Seam Heather, White, Butter, Henna, Red, Burgundy, Deep Purple, Royal, True
Navy, Black, Charcoal Heather, Black Forest, Classic Green, and South Sea Jade.

4 Radiations ¢ Fall 2006




