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Abstract: Observations were made of the abundant production of gaseous 4He inside a double-structure Pd
cathode (“DS-cathode”) which continuously had released excess heat of about 5~ 10 W over 2,000 hrs in the
electrolysis of D2O. These 4He atoms were found from the inner atmosphere within the DS-cathode included the
highly deuterated Pd fine powders.
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Introduction. In a recent paper we reported that a significant amount of excess heat (5-10 W) was
produced continuously over 2,000 hrs when a double-structure Pd cathode (“DS-cathode”) was used in the
electrolysis of D2O.l) Furthermore, we observed production of 4He atoms in the remnant Pd fine powders (Pd black)
after the electrolysis.2) These anomalous phenomena were not found in the electrolysis of H20 in the same setting
and procedure. The DS-cathode, which consisted of an outer cylindrical vessel of Pd metal (wall thickness of 3 mm)
and Pd fine powders enclosed under a high vacuum, was invented to be embedded high-density deuterium in
metallic fine powders.3)-5) In the previous experiments we observed 4He only from the remnant Pd powders after
evacuation and heating, and thus, no information was obtained on the inner gas, which might have contained 4He as
well. In the present paper, we report on an experiment in which we succeeded in capturing the gaseous residue
inside the DS-cathode in an isolated vacuum chamber to measure the 4He component of the gas phase in the first
experiment; type [A]. We also succeeded in capturing directly any time the inner atmosphere gases including 4He
inside the DS-cathode during electrolysis in the second experiment; type [B].

Type [A] experiment. We made a cathode piercing system for this purpose, as shown in Fig. 1. It was a
flexible vacuum tank (FT) with SUS bellows to allow the DS-cathode to be pierced from outside using a handle A.
The total volume of FT including the connecting pipes was ~200 cc. The top B and bottom C plates each equipped
with a sharp drill and sandwich the upper and lower parts of the DS-cathode. In this way the DS-cathode was
punctured and the inner gas diffused into the FT through a small hole (“pinhole”). The FT was connected through a
standard vessel (SV) of 1.1 cc to a closed QMS (quadrupole mass spectrometer) system. All these parts were
connected via vacuum valves. Vacuum pumps including a Ti getter pump as well as pressure gauges were also
equipped, as shown in Fig. 1.

The experiment was carried out in the following steps. A DS-cathode with the inner volume of ~2.5 cc (8
mm in inner diameter and 50 mm in length), enclosing ~2.5 g of Pd fine powders of about 20 nm diameter, was
immersed in heavy water for electrolysis. An excess heat of 5~10W was continuously observed over 2,000 hrs under
5.5 A electrolytic current. The total excess energy produced in the DS-cathode was estimated to be about 30 MJ.
After the electrolysis was finished, the DS-cathode was housed inside the FT, which was then evacuated. After 20
hours in a high vacuum (about 10-8 torr), the FT was disconnected from the pumping line. The inner pressure
gradually increased due to the diffusion of D2 gas still left inside the DS-cathode through the Pd wall. When the
pressure in FT reached 3 Torr, the gas was transported to the standard vessel (SV), which had been evacuated to 10-9

torr. This amount of gas (3 torr, 1.1 cc) was then introduced into the closed QMS system.










