
Number 219 October 2, 2006

Research 
Highlights . . .

DOE Pulse highlights work 
being done at the Department 
of Energy’s national laborato-
ries. DOE’s laboratories house 
world-class facilities where 
more than 30,000 scientists 
and engineers perform cutting-
edge research spanning DOE’s 
science, energy, national secu-
rity and environmental quality 
missions. DOE Pulse (www.ornl.
gov/news/pulse/) is distributed 
every two weeks. For more 
information, please contact 
Jeff Sherwood (jeff.sherwood@
hq.doe.gov, 202-586-5806).

LCLS construction begins at 
SLAC
Construction for the Linac Coherent 
Light Source (LCLS) is now offi cially 
underway at DOE’s Stanford Linear 
Accelerator Center.  The familiar lumps 

and hollows of the 
lab’s landscape 
are being 
transformed by 
heavy excavation 
machinery to 
make way for 

the world’s fi rst X-ray free electron 
laser.  Beginning in 2009, the LCLS 
will produce a pulsed beam of X-rays 
a billion times brighter than any other 
source on earth. Its beam will pulse 120 
times a second, giving scientists a tool 
much like a camera’s fl ash to take stop-
motion pictures of atoms and molecules 
in motion. View the construction 
progress online.

[Brad Plummer, 650/926-2282,
brad.plummer@slac.stanford.edu] Innovation cuts cooling costs by 

$1,000/day
A new process invented by engineers at 
DOE’s Jefferson Lab has revolutionized 
helium refrigeration plant operation. The 
process, called the Ganni Cycle, requires 
very few or no new components 
and nearly doubles the lifetime of 
refrigeration equipment while improving 
system reliability, availability, stability 
and effi ciency. To accelerate electrons for 
nuclear physics experiments, Jefferson 
Lab cools its accelerator to between -452 
and -456 degrees Fahrenheit with liquid 
helium. Portions of the new process 
instituted at Jefferson Lab’s refrigeration 
plant slashed its power requirements 
from 6 Megawatts (MW) to 4.2 MW and 
increased the time between compressor 
maintenance periods from 45,000 hours 
to 74,000 hours. 

[Kandice Carter, 757/269-7263, 
kcarter@jlab.org]

CINT Core Facility formally 
opens at Sandia
The Center for Integrated 
Nanotechnologies (CINT) Core Facility 
at DOE’s Sandia National Laboratories 
was formally dedicated Aug. 23, two 
days after its sister Gateway Facility 
was opened at Los Alamos National 
Lab. Expected to help keep the US in a 
leading position in the expanding and 
critical fi eld of nano-technology, CINT 
is a joint Sandia-Los Alamos project that 
houses a variety of laboratories and will 
host researchers from around the world. 
Nano-technology is a research area that 
could have considerable economic, 
scientifi c and military consequences. The 
facilities at both Sandia and Los Alamos 
will house lab scientists, post-doctoral 
researchers, technical support staff and 
visiting researchers.

[Howard Kercheval, 505/844-7842, 
hckerch@sandia.gov]

Cleaning up with edible oil
Researchers from Clemson University 
and DOE’s Savannah River National 
Laboratory are testing edible vegetable-
based oil as a way to prevent chlorinated 
solvents contamination from getting 
into groundwater aquifers.  When the oil 
is injected through hydraulic fractures 
into the ground, it draws in oil-based 
contaminants that have leaked from 
pipes or tanks. If mixed with water, 
the contaminants separate as droplets, 
with small amounts dissolving into the 
water. But, if another oil is introduced, 
the contaminants steer clear of the 
water, drawn instead towards the 
edible-oil source.  The edible oils also 
create the right conditions for microbes 
that degrade solvents in the ground 
subsurface to fl ourish.

[Angeline French, 803/725-2854, 
angeline.french@srnl.doe.gov]

PPPL’s
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Idaho National Laboratory

JOHNSON LEADS U.S. ITER
DIAGNOSTICS TEAM

Collaboration to develop 
computer model for studying 
subsurface processes 

A team of scientists at DOE’s Los Alamos 
National Laboratory, along with researchers 
at Argonne National Laboratory, Oak Ridge 

National Laboratory, and Pacifi c Northwest National 
Laboratory, and the University of Illinois at Urbana-
Champaign, are working to develop a powerful new 
massively parallel computer model called PFLOTRAN 
for use in studying subsurface processes. The 
Multiscale-Multiphase-Multicomponent Subsurface 
Reactive Flows modeling effort is designed to provide 
computer modeling capabilities at various spatial and 
temporal scales.  The model will enable geoscience 
researchers to obtain more accurate predictive 
capabilities for underground contaminant transport.

According to Los Alamos’ Peter Lichtner, principal 
investigator for the project, “predictive modeling of 
reactive subsurface fl ows is often a daunting task, 
chiefl y because of the range of spatial scales that are 
involved-from the tiniest pores in the rock to fi eld 
scales-and the range of time scales involved-from 
seconds to millions of years.  Usually, large-scale 
three-dimensional models can only resolve features 
down to the order of meters, which makes capturing 
smaller scale phenomena, such as millimeters or less, 
diffi cult. The modeling process we propose is designed 
to change that by providing modeling capabilities at 
various spatial scales”

The PFLOTRAN model is already being applied 
by Los Alamos scientists to study CO2 injection at the 
SACROC Unit in West Texas in a collaboration with 
New Mexico Institute of Mining and Technology.  
Owned by Kinder Morgan Energy Partners, SACROC 
is one of the oldest and largest oil fi elds in the U.S. 
utilizing CO2 injection technology to enhance recovery.

Applications for the model will include CO2 
sequestration at various locations, including SACROC, 
and enhanced modeling capabilities aimed at 
improving understanding of radionuclide migration 
at the 300 Area of the Hanford facility in Washington 
state, where sub-millimeter-scale underground 
contaminant transport effects have thwarted previous 
remediation efforts.

The project was recently awarded $4 million 
through a SciDAC (Scientifi c Discovery through 
Advanced Computing) grant from DOE’s Offi ce of 
Science. 

Submitted by DOE’s Los Alamos
National Laboratory

DOE Princeton Plasma Physics 
Laboratory (PPPL) physicist Dave 
Johnson has been named the U.S. ITER 
Diagnostics Team Leader. ITER (Latin for 
“the Way”) is a large international fusion 
experiment aimed at demonstrating the 
scientifi c and technological feasibility of 
fusion energy — the power source of 
the sun and the stars. Diagnostic systems 
on ITER will measure the properties of 
plasma, the hot ionized gas that serves as the fuel for 
fusion energy production. ITER will employ a myriad of 
these devices.

Johnson is a world-class authority in the design 
of plasma diagnostic instruments, effective in the 
management and implementation of such systems, and 
experienced in the complex multi-cultural environment 
of ITER. In addition to the U.S., ITER partners include 
Europe, Russia, Japan, India, South Korea, and China.

Johnson is responsible for managing the design and 
procurement of the diagnostic devices to be supplied to 
ITER by the U.S. team. “The U.S. is allocated 16 percent 
of the total diagnostics responsibility for ITER — the 
second largest role next to Europe’s,” said Johnson. “I’m 
very happy with this allocation.”

His fi rst responsibility was to pull together the cost 
estimates for the diagnostics. In addition, he has been 
involved in international working groups considering 
how to procure the diagnostic devices and the shield 
plugs that provide these devices with access to the 
plasma and also provide a radiation shield for the 
surrounding areas.

Johnson is well prepared for the tasks ahead. Since 
1997, he has served as Division Head responsible 
for diagnostic development in support of the fusion 
facilities at PPPL and around the world. He has 
managed diagnostic development for the National 
Spherical Torus Experiment (NSTX) at PPPL, typically 
implementing several new diagnostics each year, many 
in collaboration with researchers from other institutions. 
He has led the planning for diagnostics for the National 
Compact Stellarator Experiment (NCSX), which is being 
constructed at PPPL in partnership with Oak Ridge 
National Laboratory.

ITER is being built in Cadarache, France, and will 
begin operation in 2016. It is expected to operate for 20 
years.

Submitted by DOE’s Princeton Plasma
Physics Laboratory

Dave Johnson 
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