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Experience Summary 
Research in elementary interactions of neutrinos, in experimental nuclear structure physics, and most 
recently in low energy tests of Grand Unified Theories (neutrinoless double-beta decay; searches for the 
axion, and cold dark matter). Half of the available research time is spent on the development of the proposal 
for the Cryogenic Underground Observatory for Rare Events (CUORE) for search for neutrinoless double 
beta decay and Cold Dark Matter, and the operation of the pilot experiment, CUORICINO. 
 
Current Fields of Interest 
1. Search for neutrinoless double beta decay (particularly of 76Ge and 130Te ) to detect and measure the 

effective Majorana mass of the electron neutrino. This is one of the most important problems in 
elementary particle physics, astrophysics, and cosmology. 

 
2. Experimental searches for cold dark matter particles using Ge detectors with very low radioactive 

background.  These experiments concentrate on the search for annual and diurnal variations in the 
average energy per scattering event and for oscillitory shifts in spectral shape. 

 
3. Neutrino interactions with matter. Development of more sensitive techniques to detect neutrinoless 

double beta decay using new low-temperature techniques and coherent neutral current scattering.  
 
4. Searches for the illusive elementary particle, the axion., both the hadronic axion and that with 

significant coupling to photons. 
 
Leadership Experiences 
Chairman of the Department of Physics and Astronomy at the University of South Carolina from 1 May 1979 
to 30 June 1998.  During this period the department grew to the status claiming three of its five disciplines 
had reached international recognition.  Federal funding grew by more than a factor of 12.  Sixteen of the 
present twenty-seven faculty were hired during that period. 
 
Spokesman and International Coordinator of the International Germanium Experiment IGEX. This became 
one of the two most sensitive double beta decay experiments ever performed. It placed one of the two best 
limits in the world on the mass of neutrinos. It continues to develop new technology for next generation 
experiments.  IGEX was a collaboration of the University of South Carolina, the Pacific Northwest National 
Laboratory, the Institute for Theoretical and Experimental Physics (Moscow) and the Institute of Nuclear 
Research and its Baksan Neutrino Observatory, in the Kabardino Balkarian Republic in Russia, and the 
University of Zaragoza in Spain.  It was performed in the Homestake Goldmine in Lead South Dakota, and 
completed in the Canfranc Underground Laboratory in Spain. 
 
Spokesman of the SOLAX axion search experiment in the Hiparsa Iron Mine in Sierra Grande, Argentina.  
This experiment utilized a new technique involving the coherent Primakoff conversion of solar axions into 
Photons when the angle of incidience of the sun's axions satisfied a Bragg condition in the diamond structure 
of a germanium detector.  It produced bounds on the axion’s mass and coupling significantly better than 
previous laboratory experiments.  SOLAX was a collaboration of:  The University of South Carolina, the 
Pacific Northwest National Laboratory, the TANDAR Laboratory in Buenos Aires, Argentina, The 
University of Zaragoza, Spain, The University of Thessaloniki,, Greece, Tel Aviv University, Israel, and 
CERN, the European Laboratory of Nuclear research. 
 
Spokesman of the DEMOS, Cold dark matter search in the Hiparsa Iron Mine in Sierra Grande, Argentina.  
This experiment searched for Cold Dark Matter Candidates using a Ge detector using the annual modulaton 
technique, and for the first time the diurnal modulation of WIMP (Weakly Interacting Massive Particles) 
signal due to the scattering of WIMPs of a certain range in mass and couplings in the matter in the earth.  
This was a collaboration led by the University of South Carolina, and including the University of Zaragoza, 
the Pacific Northwest National Laboratory, (PNNL), and the TANDAR accelerator laboratory in Buenos 
Aires. 
 
Spokesman of the PNNL-USC low background Cold Dark Matter (CDM) Search, which was the first 
published terrestrial experimental search for CDM.  It eventually eliminated Dirac Neutrinos as dominant 
candidates for Cold Dark Matter.  This was a collaboration of the University of South Carolina, The Pacific 
Northwest National Laboratory (PNNL), The Harvard Smithsonian Center for Astrophysics, and Boston 



University.  This seminal experiment was the first such effort and launched an industry of literally dozens of 
experiments using a variety of experimental techniques. 
 
In 1998, elected Spokesman of the ORLaND collaboration, the prime goal of which was to build an 
underground bunker, adjacent to the first target station of the $1.4 billion Spallation Neutron Source (SNS), 
to house a neutrino research laboratory.  This project, the Oak Ridge Laboratory for Neutrino Detectors 
(ORLaND), would cost $60 million.  It was proposed by a collaboration of 20 universities and institutes, the 
Oak Ridge National Laboratory, and the Oak Ridge Associated Universities. The full project has been 
delayed by the DOE, and a smaller version is under construction; it will be expanded in 6 to 7 years. 
 
Served as a member of the Board of Directors of the Oak Ridge Association of Universities (ORAU).  This is 
an organization of 87 universities throughout the country, but predominantly in the Southeast.  It manages 
the Oak Ridge Institute for Science Education for the U.S. DOE, the Graduate Fellowship Program for the 
NSF, a number of visitor research programs to National Laboratories, acts as an outreach organization for 
the Laboratories and government research and education programs.  ORAU acts as a central agent to form 
collaborative efforts between universities and between universities and national laboratories or industry.  The 
ORAU President has a seat on the 7 member Board governing the basic science Programs at the Oak Ridge 
National Laboratory. 
 
As a Naval Reserve Officer, Captain F.T. Avignone:  Created the Navy's Technology Mobilization Program 
under the Chief of Naval Research and served as its Deputy Director and later as its Director.  Commanded 
Mine-Division 126, consisting of four ocean-going mine sweepers (MSOs), and later commanded Mine 
Squadron-22, an organization of 12 mine hunters and units in coastal cities from Boston to Galveston, with a 
complement of 600 personnel during the Gulf War of 1990-1991. 
 
Coordinator and Project Director of the University of South Carolina, Department of Defense three-year 
grant, ($9.3 million) for Combat Readiness.  This was an interdisciplinary Program involving Chemistry, 
Biology, Mathematics, Computer Science, Statistics, and Marine Science. 
 
Principal Investigator and Project Director of the $2 million grant from the Department of Energy for 
academic support of the "Accelerator Production of Tritium" program.  This included basic science 
applications of the facility—neutrino research, for example. 
 
Served as the first co-spokesman, and presently as Head of the Detector design and production group, of the 
~$ 100,000,000.  Majorana proposal involving five national laboratories and nine universities.  This proposal 
has been reviewed for its science and has passed with flying colors. The technical review by the Office of 
Science of the Department of Energy will occur when the DOE invites the proposal formally in the spring of 
2006. This will be a long process but all indications are positive at this point. 
 
Presently serving as the senior US scientist and US Coordinator of  the CUORE/CUORICINO double beta 
decay experiment.. The CUORICINO experiment is operating in the Laboratori Nazionale del Gran Sasso in 
Assergi, Italy. CUORICINO produced its first experimental results which were published in PHYSICS 
LETTERS. More recent results have been submitted to Physical Review Letters.   
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