GUEST COMMENT

An introduction to the theme issue

Quantum mechanics is a pivotal subject in the educatioperiments within grasp, it is still not common for such ex-
of a physicist. It has a mysterious and exciting flavor becausperiments to have found their way into undergraduate
it deviates markedly from intuitive expectations and thelaboratory courses. We hope to see more of these kinds of
“normalcy” of the classical world. Yet this strange theory is articles in future issues of AJP.
remarkably successful at describing the behavior of real A large number of manuscripts was submitted for this
physical systems. In fact, quantum phenomena dominatgheme issue, and we would like to thank the authors of these
modern research as evidenced by recent Nobel prizegontributions. Unfortunately, it was not possible to include
awarded for work on Bose—Einstein condensation, the quar| the submitted manuscripts in this theme issue, and we had
tum Hall effect, the quantum structure of electroweak interyy make some difficult choices to achieve a broad range of
actions, and phase transitions in Helium-3. high-quality articles that are readable and accessible to the

A substantial literature on quantum mechanics already eXiqest possible audience—particularly those involved in

ists in theAmerican Journal of Physicarchives. An on-line hi hanics. We h
search of AJP abstracts since 1975 using the key wordteac Ing undergraduate quantum mechanics. We hope we

“quantum mechanics” turned up nearly 1400 articles notesﬁave succeeded. We would like to give special thanks to the

rgsource letters. and book rev?ews I\);Iost of these ,publicaz-iUthorS of the articles in this theme issue. Some have had to

tions are at the advanced undergraduate or graduate lev ?W”t? portions of the_lr manuscrlpts_multlple times to satisfy
wishes of the reviewers and editors. We thank the many

and together they represent a treasure trove to teachers and . o .
studengt]s of quan%/umpmechanics reviewers who have read and critiqued the submitted manu-

Some argue that quantum mechanics should be included RETIPLS. we are gratefu! to David Griffiths, the book review
introductory level courses where traditional courses have fo€ditor, for soliciting reviews of books on quantum mechan-
cused largely on classical physics. The many students whigS: @nd to the writers of those reviews. We also thank Jan
take only introductory physics do not obtain much exposurelobochnik, the editor of thémerican Journal of Physics
to quantum concepts and quantum phenomena. Their curioslarvey Gould, the associate editor, and Julie Wenzel, the
ity might be pigued by occasional newspaper and magazinéSSlStant to the editor. Their efficient handllng of the many
articles on exotic quantum behavior, but their courses usualljnanuscripts that were submitted, and their attention to detail,
concentrate on the physics of the nineteenth century. Howmade this issue not only possible, but of a quality consistent
ever, an increase in time spent on quantum mechanics wouldlith AJP standards.
come at the expense of time spent on more conventional Finally, we call your attention to a Gordon Research Con-
topics, unless a totally new physics curriculum were intro-ference to be held June 9-14, 2002 at Mount Holyoke Col-
duced. lege in Massachusetts on Physics Research and Education:

At both the introductory and advanced levels, there are @uantum Mechanics. The purpose of this conference is simi-
number of hurdles that students need to overcome to undefar to the purpose of this issue, namely, to promote innova-
stand quantum mechanics. These include the interpretation @bns that improve the teaching of quantum mechanics, con-
quantum mechanics, which is still an active area of reseal’chributing to the ongoing discourse within the physics
and the connection between the results of abstract matheaching community. Researchers in physics education, ac-
ematical calculations and empirical data on real physical sysjve researchers in quantum mechanics and related fields, and
tems. In addition, our students’ understanding of classicafacyity who teach quantum physics and chemistry will share
physics is still very tentative when they begin the study ofigeas. Special attention will be given to current research in
quantum mechanics. Thus, there is a clear need for an e%y,antum phenomena, physics education research on how stu-

tended, thoughtful discussion on how to handle these diff'dents learn quantum concepts, the development of under-

culties as well as on what elements of quantum mechanics tQ.- 4 ate quantum mechanics experiments, how computer
teach, when to teach them, how to teach them, and what

; . - , .“software can help teach quantum mechanics, and related top-
expect our students to achieve. This theme issue is a vehiclgs "< is the second Gordon Research Conference dealing
for sharing some ideas that we believe will be useful for,

encouraging that discussion. Hopefully, it will stimulate with physics education and research, the first being on ther-
other new ideas and debate that will lead to further progres mal and statistical physics. We expect that similar Gordon

This special issue contains a set of carefully chosen a?}gzez;rt(;h ﬁosr?:gf;c.is’ '?Iat():g hfgﬁjuglrg cin oa Zg?;'['l% llg;drﬁr'
ticles that we believe will help people enhance their teachin uate pnysi pic, Wi VEry two y :

of quantum mechanics, primarily at the undergraduate level. Or_e about th_e June 2002 c.onfere_nce,. pllease visit
Some of the articles address the difficulties students havattP//www.grc.uriedu and http://physics.dickinson.edu/
learning particular aspects of quantum mechanics. Others d RC2.html. .
scribe different interpretations, formulations, and representa- The Theme Issue Editors
tions in quantum mechanics. Still others discuss novel appli- Beth-Ann Thacker
cations or some of the more subtle conceptual issues in Texas Tech University
guantum mechanics. A few of the articles address the inte-

gration of workable and affordable quantum mechanics ex- _ . Harvey S. Leff
periments into the undergraduate curriculum, something we California State Polytechnic University, Pomona
believe is particularly important. Although modern technol- David P. Jackson
ogy is finally bringing single photon and atom trapping ex- Dickinson College
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