


density (20 g/cc) under ultrahigh-pressure of 109 atm.2) Practically, such dream has a weak point:
there is no method of sufficiently reducing and/or removing “space charges” of ions because of
the necessity of hydrogen only as constituent atoms. It is, therefore, necessary to develop the
technology to realize ultrahigh pressure of 109 atm pulsating, with constancy and repeatability,
which is extremely difficult from the technological viewpoint. On the other hand, it is very
important to consider whether there is another method of realizing metallic hydrogen with
extraordinarily high density by drastically reducing space charges of ions without using ultrahigh
pressure mentioned above. For instance, we clarified that a highly condensed metallic deuterium
lattice (or hydrogen one) is produced within a unit cell of host metal lattice as face centered
cubic (fcc), because the space charges of ultrahigh density deuterium/hydrogen ions group
coagulated locally as “deuterium-lump” (simply “pycnodeuterium-lump”) can be strongly
reduced by many electrons in this host lattice instead of ultrahigh pressure necessitated in an
artificial pycnonuclear reaction mentioned above, so that “solid fusion” takes place in the
“pycnodeuterium-lumps” coagulated within the condensed metallic deuterium lattice with the
“lattice-quake”. Since such metallic deuterium unit cell is included within the host metal unit,
cell, the minimum unit of “solid fusion reactor” corresponds to each individual unit cell of the
host lattices. These host lattices possessing such function are realized by using nanometer-sized
metal powder (host atom-clusters or simply host-clusters), and it was verified that extraordinary
amounts of hydrogen and/or deuterium atoms are highly condensed, with more than 300%
concentration within such host-clusters. However, it is impossible to achieve such high density
conditions in normal bulk metals, because even 100% content cannot be realized (70 ~ 80% in
general). The authors have developed the following two methods: one is the electrolysis using
DS-cathodes 3) and the other is sono-implantation 4) utilizing ultrasonic energy. These two
methods demonstrated the generation of both excess energy and helium (3He and 4He) as
reaction-products in many long-term experiments using these methods.

Experiment
The concentration of hydrogen/ deuterium atoms invading into Pd-metal powder specimens

were measured by the following two methods, a) and b). ZrO2, · Pd powder 5) was used as metal
specimens constructed with nanometer-sized individual Pd particles embedded dispersively into
ZrO2 , matrix, which were made by annealing amorphous Zr65Pd35 alloy. Namely the specimens
are assemblage of individual Pd host-clusters of about 50 Å in diameter as shown in Photo 1.

Photo 1. Electron micrograph of nanometer-sized Pd clusters (~ 50 Å in diameter) embedded dispersively
inside ZrO2 powder.






