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n exciting new idea suggesting

that parity conservation, rather
than violation, may govern the un-
derlying theory was the subject of a
special RIKEN seminar given on No-
vember 1 by Nobel Prize winner T.D.
Lee of Columbia University, former
Director of the RIKEN BNL Research
Center (RBRC).

The seminar, part of BNL's 60th
anniversary year celebrations, also
marked the 10th anniversary of RBRC
at Brookhaven, and in addition, the
50th anniversary of Lee and C.N.
Yang’s Nobel Prize. This was awarded
for the paper they wrote at BNL enti-
tled “Question of Parity Conservation
in Weak Interactions,” published in
Physical Review, 1957.

The rule of parity conservation,
which in 1957 had long been consid-
ered absolute, means that a reaction
or decay of a particle, or its mirror
image, are equally likely to happen. A
puzzling case involved two particles,
tau and theta, then much studied.
Current theory assumed that, by
the way they decayed, tau and theta
must be different particles. However,
experiments at BNL's Cosmotron and
the Bevatron at Berkeley showed that
the lifetimes, scattering behavior, and
masses of tau and theta were identical.
But the tau would decay into three
pions and the theta into two pions,
showing that they had opposite parity
and were two different particles.

Lee and Yang, guest scientists at
BNL for the summer, discussed this
problem and eventually concluded
that parity conservation might be
violated in an interaction involving
the weak force and radioactive de-
cay and that the tau and theta were
two different decays of the same
particle (now known as the charged
kaon). They suggested experiments
to verify their conclusion. These ex-
periments, including, notably, one
by Chien-Shiung Wu at Columbia,
immediately proved their point, and
the absolute parity conservation rule
was exploded.

All the more intriguing, therefore,
was the new model outlined on
November 1 by Lee that described a
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new way to view the mixing of the
building blocks of matter, on a more
fundamental level, possibly restoring
the parity conservation rule.

After explaining his model, Lee
showed how it might be confirmed by
measurements that could be taken in
the new Daya Bay experiment in China
(see story below) and by finding W and
Z particles which spin in the opposite
direction from the ordinary particles.
These opposite-helicity particles could
perhaps be observed in the upcom-
ing experiments at the Large Hadron
Collider (LHC) at Geneva, Switzerland,
such as ATLAS. Since BNL has strong
research teams collaborating in each
of these experiments, Lee expected Lab
researchers to play a significant role in
testing this theory.

During his talk, Lee likened the role
of theoretical structures, for example,
gauge symmetry and mathematical
models such as the one he proposed,
to a painting of a harp in a picture,
to represent the music being played.
In the case of physics, the theoretical
structures provide a way to express the
new ideas being proposed. As RBRC
Director Nicholas Samios remarked in
his introduction of Lee, 2007 was a
year of anniversaries that included the
eightieth birthday of Lee himself, who,
fifty years after his prize paper, painted
a harp that brought into play exciting
new physics, indeed. — Liz Seubert

Note: A full account of the history of Lee
and Yang’s 1957 conclusions is given
in Making Physics, A Biography of
Brookhaven National Laboratory,
1946-1972, by Robert P. Crease.

Daya Bay Experiment Groundbreaking
BNL a Host Lab for U.S. Participation
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Patricia Dehmer Named Principal
Deputy for Science Programs

n October 29, DOE

Under Secretary for
Science Raymond Orbach
announced the appoint-
ment of Patricia Dehmer
as Principal Deputy for
Science Programs in the
Office of Science (OS). The
OS structure now includes
three Deputy Directors
— Principal Deputy for
Science Programs (who
serves as OS Acting Direc-
tor whenever that posi-
tion is vacant), Deputy for
Resource Management,
and Deputy for Opera-
tions — who all report to
the Director, a political
appointee confirmed by
the U.S. Senate.

“Dr. Dehmer has been
selected from a strong pool
of applicants for this new
position, and | am delight-
ed that she has accepted
my offer,” said Orbach.
“Dr. Dehmer was recruited
in 1995 to the position
of Associate Director for
Basic Energy Sciences in
the Office of Science. In
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Pat Dehmer at Berkner Hall in
July 2007, announcing DOE’s
award of Critical Decision
One to the National Synchro-
tron Light Source I, locating
the new facility at BNL.

her 12-year tenure in that
position, the growth in
breadth and sweep of her
program was remarkable,
with the program budget
rising from approximately
$600M in FY 1994 to the
President’s request of $1.5B
in FY 2008. During the pe-
riod that she led Basic En-
ergy Sciences, the world’s
most powerful spallation
neutron source was con-
ceived and built, under

budget, ahead of schedule,
and with increased scope.
She has shepherded the
construction of the Linac
Coherent Light Source at
the Stanford Linear Accel-
erator Center and the Na-
tional Synchrotron Light
Source Il at Brookhaven
National Laboratory. She
has built the structure and
hired the personnel that
have made Basic Energy
Sciences a powerful ele-
ment in the nation’s scien-
tific portfolio.”

BNL Director Sam Ar-
onson noted, “Pat Dehm-
er has been extremely
supportive of Brookhaven
Lab and our vision for our
future. The new Center
for Functional Nanoma-
terials and the progress
of NSLS-II are evidence of
her support, which | hope
will continue.”

Dehmer has named
Harriet Kung to take over
for her and serve as Act-
ing Associate Director for
Basic Energy Sciences.

430th Brookhaven Lecture, 11/28

Stochastic Cooling at RHIC:
Brighter Beams Better PhyS|cs

t the Relativ-
istic Heavy
lon Collider
(RHIC), one of
the world’s pre-
miere physics
research facilities,
one main goal
is to collide the
nuclei of gold at-
oms with enough
force to recreate
on a tiny scale : -
the hot, dense conditions that existed
about 1/100th of a second after the be-
ginning of time. These collisions pack so
much energy into a small space that they
allow scientists to study the most funda-
mental constituents of matter — quarks
and gluons — in a state of matter that
has not existed for some 14 billion years.
The more collisions produced, the
more data are available to help researchers
understand the forces that caused these
subatomic particles to interact and co-
alesce to form the universe as it is today.
RHIC’s current collision rate, known
as luminosity, stands at thousands per
second. But RHIC physicists want more.
One approach to achieving a higher col-
lision rate is known as stochastic cooling.
In simple terms, this “cooling” helps
keep the gold nuclei that make up RHIC’s
beams from spreading out. Though this
approach has been used in specialized,
low energy accelerators, it has never been
made to work at high energy or with
tightly bunched beams, until now.
By 2006, a stochastic cooling system
was installed at RHIC that significantly re-

duced the energy spread of beams. To learn
about this system and plans for installing
a system to reduce the angular divergence
of the beams next fall, come to the 430th
Brookhaven Lecture, “Stochastic Cooling
in RHIC, Brighter Beams, Better Physics,”
to be given by accelerator physicist Mike
Blaskiewicz of the Collider-Accelerator De-
partment. The talk, which is free and open
to the public, will be held in Berkner Hall

at 4 p.m. on Wednesday, November 28.
Mike Blaskiewicz earned his B.S. in
physics at the University of Connecticut
in 1983, and his Ph.D. in physics at Cor-
nell University in 1990. He joined C-AD in
January 1991, became an assistant physi-
cist in 1992, and was named a physicist
in 1996. Since then, he has worked on
stochastic cooling, RF systems, coherent

instabilities and electron cloud effects.
Refreshments will be offered before
and after the talk. Those who wish to ac-
company the lecturer to lunch at a restau-
rant off site on the day after the lecture,
Thursday, November 29, should contact
Anna Petway, Ext. 4776, Petway@bnl.gov.
— Karen McNulty Walsh

Together with government
officials from China and the
U.S., members of the Daya Bay
Collaboration, which includes
BNL as one of the U.S. partici-
pating host labs, held a ground-
breaking ceremony on October
13 for the international Daya
Bay Reactor Neutrino Experi-
ment at the Daya Bay nuclear

power facility. Daya Bay is lo-
cated in Shenzhen in Southern
China, about 55 kilometers
northeast of Hong Kong. The
experiment is poised to discov-
er an as-of-yet unobserved kind
of neutrino “oscillation.” The
oscillation, or transformation,
of neutrinos from one type to
another is an outstanding mys-

tery concerning the behavior of
neutrino particles.

“l believe the Daya Bay
Reactor Neutrino Experiment
will achieve full success with
the efforts and wisdom of the
scientists,” remarked by Jin-
pei Cheng (third from left in
photo), Chinese Vice Minister
of Science &Technology.

BNL has played a pivotal role
in neutrino physics, with a No-
bel Prize to Lederman, Schwartz
and Steinberger for establishing
that there are distinct flavors
of neutrinos and to Davis for
the discovery of neutrinos from
the sun, whose deficit led to
the realization that neutrino
flavors mix. Neutrinos, and

their antiparticles, come in
three kinds, and in recent years
several experiments have deter-
mined that the three types can
transform, or oscillate, among
themselves. Oscillation has
profound implications, namely
that neutrinos, once thought
to be massless, do indeed have

(continued on page 3)
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