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Abstract
We developed a new type of experimental apparatus for simultaneous measurement of excess

heat and nuclear products with intent to induce continuous nuclear reactions in D2-Pd system. It
consists of two parts: an electrochemical cell for calorimetry, and a vacuum chamber for nuclear
measurement. Deuterium atoms flow continuously from the electrochemical side to the vacuum
side through a palladium plate, and we might expect that nuclear reactions last for a long term in
the system, since it is considered that diffusion process of deuterium atoms in palladium is
important to induce nuclear reactions.

Our experimental results suggest that absorption and desorption behavior of deuterium was
greatly influenced by unspecified factors (impurity or metallurgical conditions of palladium).
X-ray emission lasting for long term and excess heat generation was observed, however,
correlation between excess heat and the x-rays is not clear under our experimental condition.

1. Introduction
We previously reported that diffusion process of deuterium, in addition to high D/Pd ratio, is

an important factor for causing nuclear reactions by the method of gas release experiments in
vacuum1,2. Based on these experimental results, we developed a new experimental apparatus for
simultaneous measurement of excess heat and nuclear products.

The basic idea of our apparatus is that we might make continuous nuclear reactions occur in
the D2-Pd system by making continuous flow of deuterium under certain appropriate conditions.
Although high D/Pd ratio is one of the certain appropriate conditions, the other necessary
conditions still remain unclear at present. Therefore it might be possible to clarify the other
appropriate conditions by making continuous flow of deuterium in palladium under high D/Pd
conditions; for this is considered the most probable way to induce nuclear reactions according to
our experimental results1-3.

In this paper, we describe our experimental apparatus and the results on simultaneous
measurement of excess heat and nuclear products.



2. Experimental Method
Fig. 1 shows a cross sectional view of the experimental apparatus. An electrolyte of 1 M

LiOD/D2O and a vacuum chamber are separated by a palladium plate. Deuterium atoms are
loaded by electrochemical potential into one side of the palladium sample and released from the
other side.

Excess heat is estimated by the flow calorimetry method. The electrolyte side of the apparatus
consists of a palladium plate cathode (25 × 25 × 1 mm; 99.9% Tanaka Kikinzoku Kogyo K.K.), a
circular shaped anode of platinum mesh (diameter > 1 mm), a recombiner and a cooling pipe for
measurement of excess heat generation. Two thermocouples measure the inlet and outlet
temperature of the water. Solution, gas, recombiner and environmental temperatures are
measured and consistency between these temperatures is always checked.

Fig. 1. Experimental Apparatus

The apparatus is equipped with three NaI scintillation counters (Bicron: 1.5XM1/2B) for x-ray
spectroscopy and a He-3 neutron detector (Reuter-Stokes: RS-0806-207). The X-ray 1 detector
located in the vacuum chamber is surrounded by a lead cylinder (thickness: 2.5 cm) to reduce
background x-rays. X-ray spectroscopy and counting system consists of preamplifiers (EG&G
Ortec: 276), amplifier and single channel analyzers (EG&G Ortec : 590A), counters (EG&G
Ortec: 997) and multi-channel analyzers (SEIKO EG&G : MCA4100, 4200). As to neutron
counting, we use a preamplifier (EG&G Ortec : 142PC), an amplifier and single channel
analyzer (EG&G Orec: 590A) and a counter (EG&G Ortec : 997).







that that the absorption and desorption of deuterium is entirely different. This suggests that
absorption and desorption behavior of deuterium is greatly influenced by unspecified factors;
metallurgical conditions such as impurity and defects in palladium.

Fig. 3. Variation of Absorption and Desorption of Deuterium

An example of long duration x-ray emission and its energy spectrum is shown in Fig. 4. This
sample has Al thin film (~400 A). Upper figure indicates time variation of x-ray 1 (see Fig. 1)
located in the vacuum chamber. X-ray count rate reaches over 10 times larger than that of
background. We can see that x-ray emission lasts for a long time; more than 1 day. It was a
successful example in that we were able to make a long-term continuous nuclear reactions occur
in the Pd-D2 system.


