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APS President Urges Members To Take
Action on Federal Science Funding
By Calla Cofield
In response to the FY08 budget
passed by Congress, which fell nearly a billion dollars short in science
funding compared to the levels authorized last summer, APS president
Arthur Bienenstock sent two email
messages to all APS members, urging
them to write to Congress. The Federal Funding Alert email that went
out on January 10 called the cuts a
“devastating blow to basic research.”
Bienenstock is asking APS members
to tell Congress to pass emergency
supplemental appropriations to replace some of the cut funding.
The email provided a link to an
on-line form for members to write to
their representatives and to President
Bush, including suggested templates
for the letters. At press time, APS’s
Washington DC office reported that
more than 3300 members had used
the online form to write to Congress
and the Administration.
The email, titled “Please help
rectify science damage in FY08 budget,” emphasized the impact that the
budget cuts will have on science programs nationally and internationally:
“The [FY08] budget, which
wipes out $1 billion in increases approved last summer for the National
Science Foundation (NSF), the Department of Energy’s Office of Science (DOE Science) and the NIST
laboratories, does irreparable damage to science and abandons the Innovation/Competitiveness initiatives
of Congress and the Administration.
...The request in the attached let-

ters is to restore that funding in an
FY08 supplemental appropriations
bill, and to support the FY09 budget
at the levels authorized in the COMPETES act, efforts that the APS
Washington Office are pursuing with
both Congress and the Administration.”
Bienenstock’s email also pointed
out that the budget drastically cuts
R&D for the International Linear
Collider, and zeroes out the US contribution to the ITER project. “These
actions are severely damaging to the
U.S. standing in the international
scientific community,” the message
says.
In a second email, sent January
22, Bienenstock added “The Department of Energy Office of Science re-

leased a document last week listing
the impacts to all of its programs. In
addition to the damage to the Fusion
and High Energy Physics programs
that I emphasized last week, there
are major impacts in Basic Energy
Sciences (BES) and Nuclear Physics programs. The Intense Pulsed
Neutron Source at Argonne National Laboratory is being closed
permanently and various construction projects will be delayed...nearly
700 proposals responding to a BES
solicitation for energy research have
been declined.”
The online form to write to Congress can be found on the APS website. Go to the Policy and Advocacy
page, click on “Advocacy Tools” and
then on “Write Congress.”

POPA’s Short Reports Give Congress Timely Scientific Expertise
The APS Panel on Public Affairs (POPA) has produced a series
of “short reports” on topics ranging
from energy and the environment
to national security issues since
2004. The aim: to provide critical
technical expertise to Congress in a
timely fashion on policy issues with
a strong science or technological
component.
The APS membership includes
eminent physicists with expertise
that is highly relevant to several issues being debated in Congress, and
part of POPA’s mission is to provide
the Society’s input on those issues
to legislators who are responsible
for making policy decisions. One
way of doing this is through indepth technical studies, known as
full-or short-length reports.
Full-length reports–such as the
landmark 1989 Directed Energy
Weapons study–are costly and can
take as long as three years to complete. By the time a full-length
study is completed, Congress may

have acted on some of the pending questions–without input from
key scientific experts. Short reports
are designed to fill that gap. They
can run about 20 pages, include a
summary of the main findings and
recommendations, and can be completed in eight months or less.
POPA members propose topics
for short reports to the panel, which
discusses the merits, time scale,
logistical feasibility and “whether
or not the physics community has
something intelligent to say about
the issue,” says Robert A. Eisenstein, who chaired POPA in 2007.
“This is very critical,” he says.
“We don’t get involved with issues
where we don’t have expertise. Our
focus is, what can science tell you?
We stay out of the political dimension.” If the proposed topic passes
muster, a formal charge is prepared..
“The model has worked well
because the issues are still fresh
in Congress’s mind when we an-

nounce our results,” says Francis
Slakey, associate director of public
affairs in the APS Washington Office.
The office now receives direct
queries from congressional and
federal offices on specific issues
because staffers are aware that APS
has expertise and can respond in a
shorter time frame. For example,
the U.S. Department of Homeland
Security recently asked POPA to
convene a panel of experts to evaluate the capability of devices to detect nuclear materials and/or radiation shielding.
Most importantly, Congress
seems to be open to the physics community’s recommendations. The first short report–on the
planned $1.2 billion Hydrogen
Initiative–appeared in 2004, calling
for a focus on basic research and
away from demonstration projects.
It concluded that major scientific
breakthroughs are needed to make
POPA continued on page 11

The APS journals now offer
authors the option to include their
names in either Chinese, Japanese
or Korean characters following the
name as it appears in Latin characters,
for example: Tadanori Minamisono
(
) or Chang Kee Jung
.The program, announced
in December, is offered for author bylines throughout the Physical Review
journals, including Physical Review
Letters.
The option offers advantages to
these authors and to readers of the
journal. Many names that are different when expressed in characters
become the same when transliterated
into English. Showing the characters
after the transliterated name removes
the ambiguity, and enables readers
to know definitively whose work is
whose.
The program is the brainchild of
Gene Sprouse, APS Editor-in-Chief.

Pages 5-10

“A person’s name is important. It is
the first word that a child learns to
write, and it stays with him or her
throughout life,” he observed. “Authors who choose to have their names
printed this way can show their name
on their paper to a friend or family
member who may not read English!
Our international submissions are
growing and we occasionally have
trouble ourselves distinguishing one
Asian author from another. We value
these authors and we want to be welcoming to them in our journals,” he
said.
The pilot program for Chinese,
Japanese and Korean characters is
now available, and with time and
experience additional languages may
be offered. Instructions for authors on
how to supply the proper Unicode
characters at the time of submission
are at http://authors.aps.org/names.
html.

High-Energy Labs Reel Under Budget Cuts
By Ernie Tretkoff
Last year both the Administration
and Congress had shown support for
increasing spending on physical science; the bipartisan America COMPETES bill authorized significant
increases for basic science. But in
December, Congress, scrambling to
pass an omnibus appropriations bill
for fiscal year 2008 that would meet
the President’s spending target, cut
billions of dollars, including substantial cuts for science.
The impact on science was very
broad. At the DOE Office of Science,
fusion energy sciences was 33% below the President's request (including
the cancellation of the promised $160
million US contribution to ITER, an
international fusion program); basic
energy sciences was 15.3% below;
and nuclear physics 8.2% below.
The budget for high energy physics was slashed 12%, from the $782
million requested to $688 million.

The cuts will result in layoffs of hundreds of workers at both SLAC and
Fermilab. At SLAC, the B-factory
experiment will end in March, seven
months before its planned shutdown.
In the final appropriations, Fermilab’s budget for FY08 was cut from
the $372 million requested to $320
million. This is less than the FY07
budget of $342 million.
The cuts will result in layoffs of
about 200 of the lab’s approximately
2000 staff members, and remaining
staff will subject to a “rolling furlough,” requiring them to take two to
three days of unpaid leave per month.
Work on development for future
projects, such as the ILC, has been
stopped at Fermilab.
Fermilab Director Pier Oddone
called the budget tremendously disruptive. He said it pained him to have
implement layoffs and furloughs, but
says they are necessary to keep the
LABS continued on page 4
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Marco Fornari of Central Michigan University and Noam Bernstein of the Naval Research Laboratory were among the 132 APS members who came to
College Park, MD in December to sort the almost 7000 abstracts that had
been submitted to the March Meeting. The meeting takes place in New Orleans, March 10-14.
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The Woodstock of Physics
The famous session at
the 1987 March Meeting of
the American Physical Society earned its nickname
because of the rock-concert
fervor inspired by the convergence of dozens of reports all bearing on copperoxide superconductors. The
20th anniversary of this singular event was celebrated
at the APS March Meeting
in Denver.
Prior to 1987 the highest temperature at which
superconductivity had been
observed was around 23 Woodstock press conference, from left to right: Alex Muller
K. And suddenly a whole (IBM), Paul Chu (University of Houston), Philip Anderson
new set of compounds–not (Princeton), and Brian Maple (UC San Diego)
metallic alloys but crystals
whose structure put them within a class of minerals known as perovskites–with superconducting transition temperatures above 35 K, and eventually 100K–generated an explosion
of interest among physicists. Because of the technological benefits possibly provided by
high-temperature superconductivity (HTSC)–things like bulk power storage and magnetically levitated trains–the public was intrigued too.
The commemoration of the Woodstock moment provided an excellent history lesson
on how adventurous science is conducted. Georg Bednorz (IBM-Zurich), who with Alex
Mueller made the initial HTSC discovery, recounted a story of frustration and exhilaration,
including working for years without seeing clear evidence for superconductivity; having
to use borrowed equipment after hours; overcoming skepticism from IBM colleagues and
others who greatly doubted that the cuprates could support supercurrents, much less at unprecedented temperatures; and finally arriving at the definitive result–superconductivity at
35 K in a La-Ba-Cu-O compound.
In October 1986 Bednorz and Mueller prepared a journal article confirming their initial
finding in the form of observing the telltale expulsion of magnetism (the Meissner effect)
from the material during the transition to superconductivity. A year later Bednorz and Mueller won the Nobel Prize.
The IBM finding was soon seconded by work in Japan and at the University of Houston,
where Paul Chu, testing a Y-Ba-Cu-O compound, was the first to push superconductivity
above the temperature of liquid nitrogen, 77 K. Very quickly a gold rush began, with dozens
of condensed matter labs around the world dropping what they were doing in order to irradiate, heat, chill, squeeze, and magnetize the new material.
At the March APS Meeting Chu said that he and his colleagues went for months on three
hours’ sleep per night. Several other speakers at the 2007 session spoke of the excitement
of those few months in 1987 when–according to such researchers as Marvin Cohen (UC
Berkeley) and Douglas Scalapino (UC Santa Barbara)–the achievement of room-temperature superconductivity did not seem inconceivable.
The Woodstock event, featuring 50 speakers delivering their fresh results at a very
crowded room at the New York Hilton Hotel until 3:15 am, was a culmination. In following years, HTSC progress continued on a number of fronts, but expectations gradually
became more pragmatic. Paul Chu’s Y-Ba-Cu-O compound, under high-pressure conditions, still holds the transition temperature record at 164 K. Making lab samples had been
easy compared to making usable power-bearing wires in long spools, partly because of the
brittle nature of the ceramic compounds and partly because of the tendency for potentially
superconductivity-quenching magnetic vortices to form in the material.
Paul Grant, in 1987 a scientist at IBM-Almaden, pointed out that HTSC applications
have largely not materialized. No companies are making a profit from selling HTSC products. Nevertheless, the mood of the 2007 session (Woodstock20) was upbeat. Bednorz said
the 1986/87 work showed that a huge leap forward could still take place in a mature research field whose origins dated back some 70 years. Bednorz felt that another wave of
innovation could occur. Paul Chu ventured to predict that within ten years, HTSC products
would have an impact in the power industry.
Paul Grant referred to the study of superconductivity as the “cosmology of condensed
matter physics,” meaning that even after decades of scrutiny there was still much more to
learn about these materials in which quantum effects, manifested over macroscopic distances, conspire to make electrical resistance vanish, a phenomenon which at some basic
level might also be related to the behavior of protons inside an atomic nucleus and to the
cores of distant neutron stars.

Hyperactive Antifreeze Proteins
Hyperactive antifreeze proteins naturally secreted by an insect known as the spruce budworm prevent it from freezing to death during winters in North American forests. Ohio University’s Ido Braslavsky and his colleagues presented studies of these potent yet nontoxic
proteins at the APS March Meeting.
Found in several other species such as snow fleas, the hyperactive proteins bind to ice,
modify its crystalline shape, and prevent ice from growing further, effectively reducing the
freezing point of ice for an organism that excretes them. These nontoxic substances have
more recently been renamed “ice structuring proteins” (ISPs) to distinguish them from the
toxic antifreeze products for automobiles.
Extracting ISPs from biological sources has many potential applications, such as preserving organs and blood products, protecting against agricultural frost damage, and even
preventing frostbite. These natural proteins are currently used in some “light” ice cream
products to improve their texture, but those ISPs, derived from fish, are much less potent.
How the hyperactive versions inhibit ice from growing is a topic of interest to Braslavsky’s
group and their collaborators, such as Peter Davies from Queen’s University. The researchers attached fluorescent molecules, derived from jellyfish, to the protein.
Through a microscope, they watched how the fluorescing ISPs inhibited ice crystals
from growing. They observed that the ISPs prevent ice crystals from expanding in their
normal disk-shaped form. Instead, they inhibit ice growth in certain directions and cause
the crystals to grow in altered shapes.

While a fish ISP promotes the growth of a “bipyramidal” ice-crystal form that looks
like two pyramids whose bases are attached to each other, the spruce budworm ISP blocks
growth in the preferred direction of the pyramid’s apexes. Using the fluorescence microscopy, they watched the proteins attached to the ice blocking growth in this direction. (Meeting
Paper J35.8, http://meetings.aps.org/Meeting/MAR07/Event/58982; for more information,
see http://www.phy.ohiou.edu/~braslavs/APS2007/)

Quantized Magnetoresistance
The conversion of a tiny magnetic flux into a change in the resistance of an external
circuit, a process called magnetoresistance, is at the heart of the $60-billion magnetic harddisk-drive industry. Digital data, stored on the disk in the form of minuscule domains only
50 by 200 nm in size, representing a 1 or a 0, are read out by a sensor flying only 10 nm
overhead.
The first unambiguous observation of a digital version of the magnetoresistance effect–
the change in the resistance recorded by the sensor changes in discrete steps as the magnetization orientation relative to the sensor is changed–was reported by physicists from
the University of Nebraska and the Institut de Physique et de Chimie des Materiaux de
Strasbourg (France).
The quantization of conductance on the sensor side was achieved by having the current
flow through a constriction that tapers down to the size of a single atom, a passage which
imposes quantum conditions. According to Nebraska scientist Andrei Sokolov, an atomsized point contact makes the read-write process ever more compact in physical extent,
allowing much greater data storage. (Sokolov et al., Nature Nanotechnology 2, 171-175
(2007))

The Ever-Shifting Face of Plutonium
A new theory explains some of the unusual properties of plutonium, the radioactive
metal best known for its proclivity to undergo nuclear fission chain reactions, making it a
potent fuel for nuclear weapons and power plants. Plutonium is one of the most unusual
metals–it’s not magnetic and it does not conduct electricity well. The material also changes
its size dramatically with even the slightest changes in its temperature and pressure. The
atom’s unusual set of properties distinguishes it from even its closest neighbors on the periodic table, such as americium.
What makes plutonium unique? In the new theory, developed by condensed-matter theorists at Rutgers University in New Jersey, plutonium’s eight outermost or “valence” electrons can circulate among different orbitals, or regions around the atom. In plutonium’s 5f
orbital, the one with the greatest influence on its atomic properties, the number of valence
electrons it contains is most often five (approximately 80% of the time), but can also be six
(about 20% of the time) or four (less than 1% of the time), according to the theory. These
electrons shuttle in and out of the 5f orbital very quickly–on the order of femtoseconds, or
quadrillionths of a second, the researchers say.
Plutonium is an example of a strongly correlated material, in which the valence electrons
interact with each other to a great degree, and cannot be treated as independent agents. Taking these interactions into account, the researchers combined two theoretical approaches to
solid materials, called the local density approximation and dynamical mean field theory, to
come up with their sophisticated analysis.
As their analysis shows, the 5f orbital dictates many of plutonium’s key properties, such
as its lack of conductivity and magnetism. With their theory, the researchers have also explained the magnetic and electrical properties of americium and curium. They hope their
approach will also elucidate the properties of rare-earth elements on the periodic table.
(Shim et al., Nature 446, 513-516 (29 March 2007))

Electron Tunneling in Atoms Has Now Been Observed in Real Time
Electron tunneling in atoms has now been observed in real time by a German-AustrianDutch team (Ferenc Krausz, Max Planck Institute of Quantum Optics, and Ludwig Maximilians, University of Munich) using light pulses lasting only several hundred attoseconds
(billionths of a billionth of a second), providing new glimpses into an important ultrafast
process in nature.
The tunneling process is responsible for the operation of certain electronic components,
such as scanning tunneling microscopes, Esaki (tunneling) diodes, and quantum-cascade
lasers. And in nuclear fission, alpha particles are believed to escape the fracturing nucleus
through tunneling. Yet the tunneling process occurs so quickly, on the scale of attoseconds,
that it has not been possible to observe directly. With the recent ability to create attosecondscale light pulses–pioneered by Krausz and others–this is now possible.
In the new experiment, a gas of neon atoms is exposed to two light pulses. One is an
intense pulse containing low-energy red photons. The second pulse is an attosecond-length
pulse of ultraviolet light. This ultraviolet attosecond pulse delivers photons so energetic that
they can rip off an electron and promote a second one to the periphery of the atom, into an
excited quantum state.
Then, the intense red pulse, consisting of just a few wave cycles, has a chance to liberate the outlying electron via light-field-induced tunneling. Indeed, the researchers saw this
phenomenon, predicted theoretically forty years ago but only verified now for the first time
experimentally in a direct time-resolved study. As each wave crest in the few-cycle red
pulse coursed through the atoms, the electrons each time upped their probability of escaping through tunneling until it reached about 100%.
The data indicate that, in this particular system, the electrons escape via tunneling in
three discrete steps, synchronized with the three most intense wave crests at the center of
the few-cycle laser wave. Each step lasts less than 400 attoseconds. (Uiberacker et al, Nature 446, 627-632 (5 April 2007))

Laser Cooling of Coin-sized Objects
Laser cooling of coin-sized objects down to one-kelvin temperatures is now possible.
In a set of experiments performed last year, a variation on the laser-cooling technique used
in chilling vapors of gases down to sub-kelvin temperatures had been used in macroscopic
(but still tiny) samples in the nano-and micro-gram range.
Now, a collaboration of scientists from the LIGO Laboratory at MIT and Caltech and
from the Max Planck Institutes in Potsdam and Hanover has used laser beams to cool a
coin-sized mirror with a mass of 1 gram down to a temperature of 0.8 K. The goal of chilling such a comparatively large object (with more than 1020 atoms) is to investigate the

