
GUEST COMMENT

An introduction to the theme issue
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Quantum mechanics is a pivotal subject in the educa
of a physicist. It has a mysterious and exciting flavor beca
it deviates markedly from intuitive expectations and t
‘‘normalcy’’ of the classical world. Yet this strange theory
remarkably successful at describing the behavior of r
physical systems. In fact, quantum phenomena domin
modern research as evidenced by recent Nobel pr
awarded for work on Bose–Einstein condensation, the qu
tum Hall effect, the quantum structure of electroweak int
actions, and phase transitions in Helium-3.

A substantial literature on quantum mechanics already
ists in theAmerican Journal of Physicsarchives. An on-line
search of AJP abstracts since 1975 using the key wo
‘‘quantum mechanics’’ turned up nearly 1400 articles, not
resource letters, and book reviews. Most of these publ
tions are at the advanced undergraduate or graduate l
and together they represent a treasure trove to teachers
students of quantum mechanics.

Some argue that quantum mechanics should be include
introductory level courses where traditional courses have
cused largely on classical physics. The many students
take only introductory physics do not obtain much expos
to quantum concepts and quantum phenomena. Their cu
ity might be piqued by occasional newspaper and maga
articles on exotic quantum behavior, but their courses usu
concentrate on the physics of the nineteenth century. H
ever, an increase in time spent on quantum mechanics w
come at the expense of time spent on more conventio
topics, unless a totally new physics curriculum were int
duced.

At both the introductory and advanced levels, there ar
number of hurdles that students need to overcome to un
stand quantum mechanics. These include the interpretatio
quantum mechanics, which is still an active area of resea
and the connection between the results of abstract m
ematical calculations and empirical data on real physical s
tems. In addition, our students’ understanding of class
physics is still very tentative when they begin the study
quantum mechanics. Thus, there is a clear need for an
tended, thoughtful discussion on how to handle these d
culties as well as on what elements of quantum mechanic
teach, when to teach them, how to teach them, and wha
expect our students to achieve. This theme issue is a ve
for sharing some ideas that we believe will be useful
encouraging that discussion. Hopefully, it will stimula
other new ideas and debate that will lead to further progr

This special issue contains a set of carefully chosen
ticles that we believe will help people enhance their teach
of quantum mechanics, primarily at the undergraduate le
Some of the articles address the difficulties students h
learning particular aspects of quantum mechanics. Others
scribe different interpretations, formulations, and represe
tions in quantum mechanics. Still others discuss novel ap
cations or some of the more subtle conceptual issue
quantum mechanics. A few of the articles address the i
gration of workable and affordable quantum mechanics
periments into the undergraduate curriculum, something
believe is particularly important. Although modern techn
ogy is finally bringing single photon and atom trapping e
199 Am. J. Phys.70 ~3!, March 2002 http://ojps.aip.org/a
n
e

al
te
es
n-
-

x-

ds
,

a-
el,

and

in
-

ho
e
s-
e

lly
-
ld
al
-

a
er-
of
h,
h-
s-
al
f
x-
-
to
e

cle
r

s.
r-
g
l.

ve
e-

a-
li-
in
e-
-
e

-
-

periments within grasp, it is still not common for such e
periments to have found their way into undergradu
laboratory courses. We hope to see more of these kind
articles in future issues of AJP.

A large number of manuscripts was submitted for th
theme issue, and we would like to thank the authors of th
contributions. Unfortunately, it was not possible to inclu
all the submitted manuscripts in this theme issue, and we
to make some difficult choices to achieve a broad range
high-quality articles that are readable and accessible to
widest possible audience—particularly those involved
teaching undergraduate quantum mechanics. We hope
have succeeded. We would like to give special thanks to
authors of the articles in this theme issue. Some have ha
rewrite portions of their manuscripts multiple times to satis
the wishes of the reviewers and editors. We thank the m
reviewers who have read and critiqued the submitted ma
scripts. We are grateful to David Griffiths, the book revie
editor, for soliciting reviews of books on quantum mecha
ics, and to the writers of those reviews. We also thank
Tobochnik, the editor of theAmerican Journal of Physics,
Harvey Gould, the associate editor, and Julie Wenzel,
assistant to the editor. Their efficient handling of the ma
manuscripts that were submitted, and their attention to de
made this issue not only possible, but of a quality consist
with AJP standards.

Finally, we call your attention to a Gordon Research Co
ference to be held June 9–14, 2002 at Mount Holyoke C
lege in Massachusetts on Physics Research and Educa
Quantum Mechanics. The purpose of this conference is s
lar to the purpose of this issue, namely, to promote inno
tions that improve the teaching of quantum mechanics, c
tributing to the ongoing discourse within the physi
teaching community. Researchers in physics education,
tive researchers in quantum mechanics and related fields
faculty who teach quantum physics and chemistry will sh
ideas. Special attention will be given to current research
quantum phenomena, physics education research on how
dents learn quantum concepts, the development of un
graduate quantum mechanics experiments, how comp
software can help teach quantum mechanics, and related
ics. This is the second Gordon Research Conference dea
with physics education and research, the first being on t
mal and statistical physics. We expect that similar Gord
Research Conferences, each focusing on a specific un
graduate physics topic, will be held every two years. To le
more about the June 2002 conference, please v
http://www.grc.uri.edu and http://physics.dickinson.ed
GRC2.html.
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