
2006 APS March Meeting
Baltimore, MD
http://www.aps.org/meet/MAR06

i



Thursday, March 16, 2006 8:00AM - 11:00AM —

Session U5 FHP: Low Temperature Physics, A Historical Perspective Baltimore Convention Center 309

8:00AM U5.00001 Low Temperature Physics at Yale in the late 30’s through the early 50’s
ROBERT WHEELER, Yale University, Dept of Applied Physics — The low temperature program at Yale was initiated by C. T. Lane (1904-1991) in the fall of
1937 when he was appointed to the teaching staff as an instructor in the department of Physics. Following his doctorate from McGill in 1929 he investigated
the magnetic susceptibilities of “soft” metals supported by the National Research Council of Canada, the Commissioners of the 1851 Exhibition and a Sterling
Fellowship at Yale. Arranged by Louis McKeehan, with $5000 from the new George Sheffield research fund, he started the construction of a Kapitza type helium
liquefier. The machine was largely completed in the fall of 1939, yet liquid helium was not made until early December 1940 due to the need for extensive
on line purification of the gas. Returning in 1945 from war research, Lane and Henry A. Fairbank (Ph.D 1944) continued the metals work along with new
thrusts into Second Sound , properties of heliumthree impurities in liquid helium and starting in the 50’s on rotating He II. In 1933 both Lane and Onsager
were awarded Sterling Fellowships, which initiated a stimulating experimental- theoretical exchange continuing until they both retired. The best-known example
was the rediscovery at Yale of the deHaas-van Alphen effect, previously observed only in bismuth, in zinc; where upon Onsager and his students provided new
insights into our understanding of the Fermi surface of metals. With the development of new instrumentation one observed vast changes in experimental style
during this period. The evolution of the production of liquid helium from Lane’s device though the Collins machine to the commodity business of today now
makes experiments of huge size and importance possible.

8:36AM U5.00002 Rotating Superfluids , RUSSELL DONNELLY, University of Oregon — Rotation of a fluid, particularly studying
phenomena affected by Coriolis forces, plays a significant role in nearly all branches of fluid dynamics. Quantum fluids are no exception, as evidenced by remarkable
devices such as “Rota” in Helsinki. This talk concerns the early days of rotating superfluids, starting long before superfluid helium-3 appeared on the scene. I
will attempt to describe some of the early experiments, how the apparatus was designed, and what the experiments revealed. There has been so much activity
in this area, I will discuss mostly experiments in my own fields of interest. Time will not permit an exhaustive review of this fascinating subject.

9:12AM U5.00003 Fritz London’s Legacy at Duke University , HORST MEYER, Duke University — When 3He
became available in small quantities after WWII Fritz London, Professor at Duke University since 1939, became very interested in its properties in the liquid
and solid phases, as contrasted with those of 4He. His influence and that of his colleague Walter Gordy led to the appointment of William Fairbank in 1952,
who was able to verify experimentally the prediction on the Fermi degeneracy of liquid 3He below 1K, a few weeks before London’s death in 1954. With his
students and associates, Fairbank carried out a number of important experiments which became classics, several of which will be described. At Duke he also
started planning other experiments inspired by London’s predictions. After W. Fairbank’s departure for Stanford in 1959, further research on liquid and solid
3He and 3He-4He mixtures was carried out by his successors at Duke University and some of the results in the sixties will be briefly described.

9:48AM U5.00004 Liquid Helium 3 and Solid Helium at Yale and Beyond , D.M. LEE, Laboratory of
Atomic and Solid State Physics, Cornell University — Many of the foundations of low temperature physics in the latter half of the twentieth century were
built at Yale University under the leadership of Professor Cecil T. Lane who came to Yale in 1932 and Henry A. Fairbank who obtained his Ph.D. at Yale in
1944 under Lane’s guidance. This discussion will mainly treat the contributions of Henry Fairbank and his students during the period between 1954 and 1963,
when Henry Fairbank left Yale to become chairman of the Physics Dept. at Duke University. Following World War II small amounts of helium three became
available to low temperature experimenters. Henry Fairbanks graduate students were provided with the opportunity to investigate second sound in dilute and
later concentrated mixtures of helium three in superfluid helium four. These measurements showed strong effects of the phase separation in helium 3 - helium
4 mixtures previously discovered in the laboratory of William Fairbank (a student of Lane and a brother of Henry Fairbank). As more helium three became
available, studies of pure helium three were performed, including measurements of the thermal conductivity, the density and the specific heat. Early evidence
for the melting curve minimum was found. The main emphasis in this work was to search for Fermi liquid behavior. Much of the later work in this area was
performed by the group of John Wheatley at the University of Illinois. In studies of solid helium four at Yale, a surprising observation was made. Hitherto it
had been thought that hcp was the stable phase throughout the low temperature part of the phase diagram. It was found via ultrasound experiments that a
small silver of bcc solid existed at the lowest pressures. While this author was a graduate student at Yale, Henry Fairbank pointed out to him the possibility
of cooling helium three via adiabatic compression from the liquid into the solid phase. (Pomeranchuk Cooling). A brief discussion is given of the use of this
technique in the discovery of superfluid helium 3 by Osheroff, Richardson and the author at Cornell.

10:24AM U5.00005 Panel Discussion: Memories and Comments , GERHARD L. SALIGNER, National Science
Foundation, JOHN D. RAPPY, Cornell University, ROBERT H. ROMER, Amherst College, GEORGE B. YNTEMA, General Electric (Retired) —

Thursday, March 16, 2006 11:15AM - 1:39PM —

Session V42 FHP FEd: History and Physics Outreach Baltimore Convention Center 345

11:15AM V42.00001 Brotherly Advice: Letters from Hugo to Paul Ehrenfest in his Final Years
, PAUL HALPERN, University of the Sciences in Philadelphia — At the start of the 1930s, theoretician Paul Ehrenfest spent much of his time traveling through
America and Europe while engaged in a steady stream of lectures. This traveling phase coincided with a frantic and intense period of negative self-examination,
financial difficulty, and various other personal concerns that would ultimately lead to his 1933 suicide. Throughout these final years, he kept up a steady
correspondence with his brother Hugo, a physician based in Saint Louis. Ten years older than Paul, Hugo freely doled out frank psychological advice about
subjects ranging from the proper treatment of children to the dangers of self-pity. Through a look at some of the letters exchanged between the two brothers,
this talk will examine the role Hugo played during the dark final years of Paul Ehrenfest’s life.

11:39AM V42.00002 E. U. Condon: Science, Religion, and Scientific Responsibility , MICHAEL
DAY, Lebanon Valley College — In the spring of 1947, Walter Michels, a long-time friend and professor of physics at Bryn Mawr College, introduced Condon to
Quakerism. In December of that year, Condon was accepted into membership in the Religious Society of Friends. The main purpose of this talk is to consider
Condon’s views on science and religion that he began setting forth in 1948. Further, Condon’s views, which emphasize the “harmony of science and religion,”
are compared and contrasted with the views of I. I. Rabi and Arthur Compton on science and religion. The talk concludes with a discussion of Condon’s views
on the responsibilities of scientists. In certain ways, Condon’s views on science, religion, and scientific responsibility represent a philosophical minimalism with
respect to their commitments.



12:03PM V42.00003 Particles and Waves in Classical Dynamics , RONALD MICKENS — Two central concepts
in classical dynamics involve the notions of “particles” and “waves.” However, their definitions must take into consideration two aspects related to how they
may be characterized: 1) physical properties and 2) their mathematical formulation within particular dynamic theories. An issue of particular importance is that
these concepts are abstractions of physical phenomena and may not correspond to any actual physical system component. We first examine the concepts of
“particles” and “waves” from the perspective of how they have been defined in textbooks, scientific dictionaries, handbooks, research monograms, etc. From
these readings and their analysis, we formulate definitions based on how these concepts are represented in the general framework of classical dynamics. Our
tentative conclusion is that this procedure allows particle and waves systems to be unambiguously defined.

12:27PM V42.00004 CUNY Doctoral Students Expand Access to Advanced Placement Physics
in Urban High Schools , PAULA FEKETE, AMISH KHALFAN, Hunter College, CUNY, VICTOR STROZAK, Center for Advanced Study
in Education, The Graduate Center, CUNY — The CUNY GK-12 Fellows Program addresses the need to increase the participation of low-income and
underrepresented minority students in high-school-level Advanced Placement (AP) courses in mathematics and sciences, particularly in urban schools. The
project provides a unique opportunity for doctoral science and math students to work with AP teachers and students in public high schools in the Bronx, NY.
The project has demonstrated that doctoral science students can be a valuable resource to both teachers and students and that their presence in the classroom
can greatly enhance instruction at this level. Participation in the program also enhances the fellows’ communication and teaching skills and deepens their
awareness of issues in urban science and math education. We present the results of our work in Advanced Placement Physics during the project’s first three
years.

12:39PM V42.00005 High School Visitation Program in New York City for Materials Science
and Engineering Outreach , SIU-WAI CHAN, IRVING HERMAN, JUSTINE HERRERA, Columbia University, MRSEC TEAM — We report
on a school science outreach program that we have carried out since 1999 under the National Science Foundation funded Materials Research Science and
Engineering Center (MRSEC) at Columbia University. Under this program, we have made 34 visits to twenty New York City public high schools and middle
schools and have reached over three thousand students. The demographic of the schools are around 81% historically underrepresented minorities (37% African
Americans and 44% Hispanic Americans) and around 55% female. This report shows how a similar program can be set up in an urban area, which can directly
address the vital shortage of youths going into science, engineering and mathematics (SEM) careers. Logistics and experiences of running the program are
described. Lessons learned and certain important issues of the program are addressed for an easy adaptation in a new city.

12:51PM V42.00006 Using nanotechnology to illustrate concepts at the secondary school level
, M.S. RZCHOWSKI, S.J. RUTHERFORD, C.M. FOLKMAN, C.B. EOM, University of Wisconsin-Madison, E. MONTALVO, J. STARTEK, E. SEDA, SESO,
Mayaguez, Puerto-Rico — Although nanotechnology is beginning to permeate many aspects of modern society, most people have only a limited awareness of
these advances. Here we describe a program in which nanotechnology is used as a vehicle to communicate basic ideas of nanoscale phenomena and materials at
the secondary school level. Secondary school teachers from the SESO K-12 school in Mayaguez Puerto Rico participated in a summer nanotechnology workshop
at the University of Wisconsin-Madison, where they learned basic aspects of nanotechnology through tutorials and laboratory participation, and developed
teaching modules and lesson plans. These materials were incorporated into the curriculum at SESO. We discuss the organization and evaluation of the workshop
at UW-Madison, and the implementation and evaluation of the nanotechnology modules at SESO.

1:03PM V42.00007 Let physics substantiate music and music enhance physics- give principle
to the other disciplines. , HUI-YIING CHANG, Texas State University — A conventional practice in K-12 education is to synchronize the arts and
the sciences. Physics, traditionally been considered the mother of the sciences, and music, the mother of the arts, are interdependent and help to establishing a
complete understanding of the other disciplines. Intense musical expression is attained when progression aims towards infinity. Motions are made in curves across
time, imitating physical phenomena. The meaning of each element is enhanced according to the relative duration and dynamics of its context. Complete musical
expression considers the three dimensions of space- length, breadth and height- and the three dimensions of time- past, present and future when balancing
the instrumental parts and developing the structural elements. Overall, equilibrium is sought for like gravitational forces as expressed in equations. In learning
processes, sensing precedes reasoning. Music attunes one to sensitive reactions towards the environment while physics substantiates the concepts by imposing
a hierarchical order, the highest form of which is elegantly beautiful and most effectively expressed in music.

1:15PM V42.00008 The Art Speed of Light , JAN WOJCIK — The Roman poet Horace predicted correctly his phrase aere
perennius, would last “longer than bronze” because the Ode he wrote travels to the eye at nearly the speed of light regardless of the rate of the decay of the
paper it’s written on. John Keats’s 19th century Ode predicted correctly the youthful figures he saw on a bronze age Grecian Urn moved in “slow time” aging
little from the time of painting to the time of his viewing in the British museum-and to ours today of the same urn. The youthful images of the Keystone
Kops have aged slower than their twins– their mortal actors. Discoveries about light’s speed occurred synchronously with the engineering of telegraph and radio
transmissions in the 19th century-which allowed anyone an experience of what Physics had discovered. Einstein’s privotal papers appeared in the same year as
the first feature film shot and transmitted at the speed of light regardless of the aging of the film stock. Experiencing the light-like speed of art in Keat’s ode,
Cubism, Bob and Ray’s radio, the Keystone Kops provides an aesthetic, visceral understanding of Einstein’s Twin’s Paradox about the dilation of time.

1:27PM V42.00009 Online Muon Capture and Decay Experiment1 , MEGAN ALEXANDER, DANIEL MINER,
WOJTEK SKULSKI, FRANK WOLFS, Department of Physics and Astronomy, University of Rochester, Rochester NY, 14627 — With the aid of the internet,
the classic muon lifetime experiment has been made globally accessible. Our muon detector consists of a 2000 cm3 plastic scintillator and 2′′ phototube.
The muon signals trigger a digital signal processor, which samples the waveform every 25 ns during an 8 microsecond period following the trigger. Signals
characteristic of muons that stop and decay in the detector contain two pulses: one from the muon itself, and one from the decay products. The muon
lifetime is obtained from the time difference between these pulses. The digitized data are sent to the host computer via a USB link, and fed to a website
(http://wolfspc.pas.rochester.edu/muon). The website provides access to the muon waveforms, a lifetime histogram, and energy spectra. Raw data are available
for download and can be imported and processed by programs such as Excel or MATLAB. The site allows the user to watch the incoming data in real time,
carry out data analysis of a fraction or all of the data collected since November 2005, and explore the underlying particle physics concepts.

1Work funded by a grant from the APS for the World Year of Physics 2005 and a grant from the National Science Foundation under Grant No.
PHY-024283.

Thursday, March 16, 2006 2:30PM - 5:30PM —

Session W5 FHP: A Century of Critical Phenomena Baltimore Convention Center 309



2:30PM W5.00001 The Richard T. Cox Lecture: Liquid State as an Occasional Result of
Competing Interactions , ALEXANDER VORONEL, R. & B. Sackler School of Physics & Astronomy, Tel-Aviv University — Now it is even
strange to think that in the early 50-ies the second order transitions and the liquid – vapor critical point were considered as different fields of physics. In the
USSR this lack of understanding (as everything in the USSR) had also a political dimension. Being a graduate of Kharkov University (domain of L.Landau)
I was inclined to work in a framework of Landau-theory of the critical point. Having carefully analysed the published experimental data I discovered that the
scattering of the data in the vicinities of both critical points and phase transitions was much higher than the implemented equipment had allowed [1]. For me
it was a true sign of wrong conditions of measurements. As a result I had adjusted my experiment to the specific condition of the critical point. We worked
together with the group of students of Kharkov University who had shared my enthusiasm. When we were already on a halfway of our own measurements I
was deeply impressed by the excellent result of M.J.Buckingham and W.M. Fairbank on the λ-point of Helium [2]. Their achievement had turned our own
measurements into a sort of experimen-tum crucis: should one expect a singularity also in the critical point or shouldn’t? Experimental data on isochoric heat
capacity near the critical point looked really similar (but not identical) to the singularity near the λ-transition. Both found their common ground in lattice
models of different kinds [3]. The scaling concept was suggested to explain the universal features of both phenomena originated from developing fluctuations
[4]. Our work was noticed first by C.Domb and M.Fisher in England. Michael was especially persistent in his demands that the Sovjet authorities would
allow us a free communication. He produced a sort of frustration in their bureaurocratic heads. But it was great to feel not to be condemned for an eternal
isolation in the USSR. All this development (now international) has opened way to express the properties of all liquids (including mixtures) in the vicinities
of the singular points by the universal functions of reduced coordinates [5]. But the very existence of the critical point (and the liquid state itself) is in fact
not an universal property of matter [6]. The freezing is depen-dent on a symmetry of packing and on a form of a potential well. It means the lower limit
of the liquid state cannot be universal. However, if the freezing is somehow avoided the metastable critical point may be achieved instead [7]. And the
universal features of the critical phenomena may be observed there again. Literature: [1] A. Voronel, M. Gitterman, Zh. Exp. Teor. Fiz. 39, 1162 (1960).
M.Bagatsky, A.Voronel, V.Gusak., Zh. Exp. Teor. Fiz. 43, 728 (1962). See also a review: A. Voronel “Thermal measurements and Critical Phenomena
in Liquids.” in PHASE TRANSITIONS AND CRITICAL PHENOMENA, vol. 5B, ed. by C.DOMB & M.S.GREEN, 1976, Academic Press, London, New
York, San Francisco. [2] M.J.Buckingham, W.M.Fairbank in 111,60, “PROGRESS IN LOW TEMPERATURE PHYSICS”(ed. by C.J.Gorter) North-Holland
Pub.Co., Amsterdam, 1961. [3] M.E.Fisher,”The Nature of Critical Points”, University of Colorado Press, Boulder, 1965; [4] A.Patashinsky,V.Pokrovsky,
Sov.Phys.JETP,23,292,(1966); L.P.Kadanov, Physics, 2,263, (1966) [5] M.E.Fisher, Phys.Rev.,176, 257, (1968); M.A.Anisimov, A.V.Voronel, E.E.Gorodetsky,
Zh.Exp.Teor.Fiz.,60,1117, (1971) [6] H.J.Hagen,D.Frenkel,H.Lekkerkerker, Nature, 365, 425, (1993); D.Frenkel, Physica, A 263, 26, (1999). G.Vliegenthardt,
H.Lekkerkerker, Physica, A 263, 378, (1999). [7] O.Mishima,H.E.Stanley, Nature, 392, 164, (1998).

3:06PM W5.00002 The Role of Experiment in Our Understanding of Critical Phenomena ,
GUENTER AHLERS, Department of Physics and iQCD, University of California, Santa Barbara — Progress in physics usually is maximized when there is close
contact between experimentalists and theorists. This talk will review some of the interactions between experiment and theory that have occurred in the field of
critical phenomena since the discovery of the critical point by Andrews in 1869. These interactions appear to have been very fruitful in the 19th century, but
seem to have been lacking to some extent during the first half of the 20th century. In more recent times experimental results again have had a more profound
influence, but with the advent of the renormalization-group theory they mostly served the important purpose of confirming theoretical predictions. In the present
century the emphasis of theory has largely moved on to other fields because the problem of critical phenomena is considered by many to be “solved”; but some
experimentalists are still exploring new frontiers at the boundary between critical phenomena and other areas of condensed-matter physics that hopefully will
re-attract the attention of the theoretical community.

3:42PM W5.00003 Some Fruits of Genius: Lars Onsager and the Ising Model , MICHAEL E. FISHER,
University of Maryland — The story of the exact solution of the two-dimensional Ising model by Lars Onsager in the 1940’s will be sketched and some of the
striking developments following from it, especially for the behavior of fluctuating interfaces, will be recounted.

4:18PM W5.00004 From Gibbs to Schramm: How the Concepts were Developed , LEO P. KADANOFF,
The James Franck Institute — This abstract was not received electronically.

4:54PM W5.00005 Panel Discussion with Session Speakers —
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