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Progress made since 2007 in the triggering of excess power by terahertz
stimulation of deuterated palladium is reported. The stimulation was provided by
tuning dual lasers to one of three specific beat frequencies corresponding to the
known optical phonon frequencies of deuterated palladium (8, 15, 20 THz).

Results imply that optical phonons may be involved in the Fleischmann-Pons
effect, giving preliminary support to Hagelstein's phonon theory. The importance
of laser beam polarization is also demonstrated, confirming earlier work reported
by Violante et al., and by Letts and Cravens.

1. Introduction
As is well known by now, Fleischmann, Pons and Hawkins first proposed the idea that nuclear

reactions might be induced in deuterated palladium on March 23, 1989 [1]. The idea was
controversial from its inception and sought scientific legitimacy from experimental results, not
from established nuclear theory.

The experiments of Fleischmann and Pons showed electrode power densities and figures of
merit normally associated with nuclear reactions but few indications of the required nuclear ash.
Their claim for nuclear reactions induced in the solid state at room temperature rested mainly on
the fact that known chemistry could not yield the observed power and energy densities. Their
1989 nuclear claim would take several years to confirm experimentally.

In 1993 Miles and his collaborators reported the presence of 4He in roughly the amount
expected from D-D fusion and was commensurate with the excess power observed [2]. 4He and
excess power were also reported by Apicella et al. in 2004 at ICCF 11 [3] and by Violante et al.
in 2005 at ICCF 12 [4]. There is now enough diverse experimental evidence to suggest that
nuclear reactions really are possible in the solid state at room temperature.

1.1. Hagelstein’s Phonon Theory
From the beginning, Hagelstein pondered the role of phonons in the solid state fusion of

deuterium. His early work proposed a coherent phonon-photon mechanism as described in
reference [5], presented at the ASME meeting December, 1989. Hagelstein proposed that the
large nuclear energy release might be radiated into the lattice phonon field “one phonon at a
time.” By 2003, Hagelstein modified the details of his phonon theory to favor a phonon
exchange process as reported in his ICCF10 conference paper, reference [6] but the role of
phonon coupling remained an important part of his overall theory. In his conjecture 4, page 847
of reference [6] he states that “Anomalies in metal deuterides are stimulated by strong phonon





the production of anomalous heat, then such a graph might show elevated excess power
production clustered about the three phonon mode frequencies.

All experiments were conducted in Austin, Texas. The experimental setup is shown below in
figure 2. Isoperibolic calorimetry was used on all tests. Lab temperature is fairly stable at
26 ±1°C. The temperature enclosure (the black box shown in figure 2) is controlled by Labview
and held at 25 ±0.03°C. Cell power is provided by a digital HP E3632A power supply. Cell
power is held constant by Labview to within 10 mW. Cell power is typically 7 - 10 watts with
current up to 1.25 to 1.5 amps. Current and cell power are held constant. See figures 1a-1f below
for experimental details.

Figure 1a. Cell in temperature controlled enclosure stimulated by dual lasers. Note optical spectrum analyzer
detector in front of cell to check laser calibration during the experiment.

Figure 1b. Measurement of the laser spectrum as the experiment proceeds. Laser wavelength measurements
have a precision of about 0.25 nm.


