
LARGE HADRON COLLIDER
Vanderbilt is one of forty-nine American universities collaborating on 
the Large Hadron Collider’s (LHC) Compact Muon Solenoid detector. 
Physicists at Vanderbilt carry out research at Fermilab and CERN, a 
testament to the partnership between DOE, its laboratories, and the 
university community. In 2012, Vanderbilt high-energy physicists 
opened a virtual control room that allowed them to participate fully 
in the experiments conducted on the $9 billion Swiss-based LHC, the 
world’s largest particle accelerator. That same year, the LHC produced 
the first evidence that the Higgs boson, a long-sought-after particle 
that can help explain the phenomenon of mass, exists. In 2014, an 
international collaboration of scientists including several Vanderbilt 
physicists published the results of multiple studies that provide signif-
icant new support for the idea that the Higgs particle is the source of 
mass and that it appears to behave in a manner consistent with the pre-
dictions of the Standard Model, the general framework that physicists 
have developed to explain the behavior of all the known subatomic 
particles. These results have significantly increased physicists’ confi-
dence that they have indeed found the “God particle” that provides the 
mass that brings order to the universe.  

DOE GRANT WILL HELP DEVELOP BATTERY  
TO AID HOME ENERGY USE
In October 2012, Vanderbilt University partnered with researchers 
from the University of Kansas and TVN Systems, Inc., on a three-
year, $1.72 million grant from DOE’s Advanced Research Projects 
Agency-Energy (ARPA-E) to develop a durable, low-cost battery 
capable of gathering power at off-peak hours and storing it for use 
during times of high demand. Research from this project has the 

potential to reduce stress on the nation’s strained power grid and 
increase energy savings for consumers. ARPA-E seeks to leverage the 
nation’s brightest scientists, engineers, and entrepreneurs to develop 
breakthrough energy storage technologies and support promising 
small businesses.

CONSORTIUM FOR RISK EVALUATION WITH 
STAKEHOLDER PARTICIPATION 
The Consortium for Risk Evaluation with Stakeholder Participation 
(CRESP) is one of the nation’s leading independent, interdisciplinary 
university research groups. Vanderbilt has served as CRESP’s lead 
organization since 2000. CRESP’s grant was renewed in 2012 under 
the leadership of Vanderbilt Professors David S. Kosson and Charles 
W. Powers for $40 million over five years. The objective of CRESP 
is to advance cost-effective, risk-informed cleanup of the nation’s 
nuclear weapons production facility waste sites and cost-effective, 
risk-informed management of potential future nuclear sites and 
wastes. This will be accomplished by seeking to improve the scien-
tific and technical basis for environmental management decisions by 
the DOE and by fostering public participation in that search. 

OAK RIDGE NATIONAL LAB 
Oak Ridge National Lab (ORNL), located in Oak Ridge, Tennessee, 
is the largest energy national laboratory in the Department of Energy 
system. Vanderbilt University is one of the UT-Battelle University 
Partners, a select group of southeastern colleges and universities that 
work closely with ORNL to generate joint appointments, collabora-
tive research, graduate student opportunities, and regional support 
for ORNL. At Vanderbilt, nearly a dozen faculty members collabo-
rate regularly with ORNL staff and with senior administrators who 
work in advisory roles. Below are a few examples of these important 
relationships between Vanderbilt and ORNL.

Timothy McNamara, vice provost for research, faculty, and 
international affairs, serves as Vanderbilt’s representative on the 
UT-Battelle Board of Governors, which oversees management  
of ORNL. 

Peter Cummings, associate dean for research at the School of Engi-
neering, has held an ORNL joint faculty appointment for seven years. 
From 2006 to 2013, he was the chief scientist of the Center for Nano-
phase Materials Sciences and founded the nanoscience center’s Nano-
materials Theory Institute. Cummings also serves on the leadership 
team of one of two Energy Frontier Research Centers that the DOE  
Office of Science has established at ORNL. 
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Sandra Rosenthal, director of the Vanderbilt Institute of Nanoscale 
Science and Engineering, has a joint appointment with ORNL where 
she studies semiconducting nanocrystals.

Joseph Hamilton, professor of physics at Vanderbilt, worked with 
both the University of Tennessee and ORNL to establish the first 
joint institute at ORNL, the Joint Institute for Heavy Ion Research 
(renamed the Joint Institute of Nuclear Physics and Applications), 
in 1981. 

NANOSCALE OPTICAL SWITCH BREAKS 
MINIATURIZATION BARRIER 
Sponsored in part by a DOE grant, an ultra-fast and ultra-small opti-
cal switch has been invented that could advance the day when pho-
tons replace electrons in the internal workings of consumer prod-
ucts ranging from cell phones to automobiles. The new device, which 
was developed in part by Vanderbilt scientists, can turn on and off 
trillions of times per second. Its size is much smaller than the cur-
rent generation of optical switches. Both industry and governments 

are investing heavily in efforts to integrate optics and electronics, 
because that is generally considered to be the next step in the evolu-
tion of information and communications technology.

HOW TO CREATE NANOWIRES ONLY THREE 
ATOMS WIDE WITH AN ELECTRON BEAM 
A Vanderbilt doctoral student has found a way to use a finely focused 
beam of electrons to create some of the smallest wires ever made. The 
flexible metallic wires are only three atoms wide, one-thousandth 
the width of the microscopic wires used to connect the transistors 
in today’s integrated circuits. Primary funding for the research was 
provided by the DOE’s Office of Science. 

NASHVILLE TEAM’S ‘HARMONY HOUSE’ 
SCORES A SPOT IN INTERNATIONAL SOLAR 
DECATHLON 
Team Music City, an interdisciplinary group of students, faculty, 
and partners from Vanderbilt University, MTSU, and Habitat for 
Humanity of Greater Nashville, has been selected to compete in the 
Solar Decathlon 2015, a DOE event that challenges students to design 
and build a functioning, energy-efficient, solar-powered house. The 
team’s conceptual design – Harmony House – forges a connection 
between Southern living and modern green technologies. A home 
that is greater than 600 square feet but less than 1,000 square feet in 
size will be built on Vanderbilt’s campus. The winning team will be 
whoever best blends cost-effectiveness, consumer appeal and design 
excellence with optimal energy production and maximum efficiency.
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