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ABSTRACT
Introduction
This paper presents an overview of the field of low energy nuclear reactions (LENR), a
branch of condensed matter nuclear science. It explains some of the various terminologies that
have been used to describe this field since it debuted as "cold fusion" in 1989. The paper also
reviews some of the most interesting news and developments regarding low energy nuclear
reaction experiments and theory, and some of the sociological and political trends that have
affected the field over the last 18 years. It concludes with a list of resources and information
for scientists, journalists and decision makers.

Understanding the Nature of the Reactions

The worldwide LENR research effort includes 200 researchers in 13 nations. Over the last 18
years, 12 international conferences have been held, as well as 7 regional conferences in Italy,
14 in Russia and 7 in Japan.

The significant questions that face this field of research are:
a) Are LENRs a genuine nuclear reaction?
b) If so, is there a release of excess energy? and
c) Are transmutations possible?

If the answers to these questions turn out to be positive, the next questions will be:
d) Is the energy release cost-effective? and
e) Are the transmutations useful?

Despite the fact that repeatability and reproducibility are challenging, the required parameters
for achieving the excess heat effect are well understood. First, a high atomic loading ratio of
D into Pd is required. In most conditions, 0.90 is the minimum threshold required to produce
an excess heat effect. Second, a high electrical current density in the cathode is needed, 250
mA/cm2 under most conditions. The third requirement is for some kind of dynamic trigger to
impose a deuterium flux in, on or around the cathode. The challenge that researchers face is
how to achieve these conditions.

Some of the Most Interesting Research Developments

Work by Stanislaw Szpak, Pamela Boss and Frank Gordon at the U.S. Navy's SPA WAR
Systems Center in San Diego has demonstrated the most remarkable evidence of nuclear
reactions in the 18-year history of this field: evidence of charged particles in unprecedented
magnitudes. A brief overview of their work is provided.

The published theory proposed by Allan Widom and Lewis Larsen will be briefly reviewed.
No technical faults with the theory have been reported to date. The theory may be able to
explain what have been described as the three miracles of "cold fusion": the lack of strong
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neutron emissions; the mystery of how the Coulomb barrier is penetrated; and the lack of
strong emission of gamma or x-rays.

Sociological and Political Trends

Public and scientific perception of LENR over the last 18 years has strongly affected progress
in the field. This influence will be considered, as will the sociological and political impact of
potentially paradigm-breaking science research and exploration in general.
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