
metals and hydrogen atoms. For physicists, 
the small mass of the hydrogen atom and its 
readily available isotope, deuterium, added 
to the inherent interest of these interstitial-
ly loaded metals, presenting exciting possi­
bilities for the investigation of tunneling 
states, high-frequency phonon bands, high-
mobility atoms, electronic structure, and 
large isotope effects. Physicists continue to 
find good problems to solve in these sys­
tems, from those with hydrogen-to-metal 
atom ratios as small as 1 to 1000 to those 
with nearly stoichiometric compound ratios 
of 2.00 or 3.00, in which the hydrogen-
vacancy concentration may be as small as 1 
per 1000. 

Research in metal-hydrogen systems 
brought together scientists and engineers 
from physics, chemistry, and metallurgy 
who soon found that they had much to 
learn from each other. Although advances 
in the field are periodically reviewed, Yuh 
Fukai identified a need for a coherent de­
scription of the basic bulk properties of 
metal-hydrogen systems, with emphasis on 
the physics of how these properties come 
about. In The Metal-Hydrogen System Fukai 
identifies the key questions that we need to 
ask and keeps these questions before the 
reader as each individual topic is explored. 
The book contains an abundance of exper­
imental results, and there are two-thirds as 
many figures as pages, but Fukai did not 
intend his volume to serve only as a source 
of data or a comprehensive guide to the 
literature (although over 800 references are 
listed). Rather, for each topic, experimen­
tal results are presented only as they relate 
to the development of our understanding of 
the underlying physics. 

The book begins with coverage of phase 
diagrams and statistical thermodynamics of 
elemental and alloy metal-hydrogen sys­
tems. An entire chapter is devoted to the 
effects of high temperature and high pres­
sure on these systems. The reader may at 
first be surprised that a significant part of 
this chapter treats the properties of solid 
hydrogen, including the high-pressure insu­
lator-metal transition. But Fukai's motiva­
tion is clear when one views the entire 
phase diagram of a binary metal-hydrogen 
system over the full range of each element. 
Using tentative phase diagrams for systems 
at' the.hydrogen end, Fukai points out that 
recent progress in high-pressure technology 
may allow metallic hydrogen or liquid met­
al-hydrogen alloys to be approached via 
high temperatures and pressures. The dis­
cussion of the siting of hydrogen atoms in 
metals places considerable emphasis on the 
hydrogen wave function and its extent be­
yond one site or over a set of several 
adjacent sites. Theoretical calculations are 
compared with experimental results from 
inelastic neutron scattering. 
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Fukai manages to tie all the material 
together with greater coherence than might 
be achieved in a multiauthored volume. 
The discussion is progressively developed 
from one chapter to the next, with frequent 
cross-references. Lucidly written and math­
ematically accessible, this is a useful review 
of the physics of metal-hydrogen systems. 

Robert M, Cotts 
Department of Physics, 

Cornell University, 
Ithaca, NY 14853-2501 
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