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Abstract. An insulator-metal-insulator sequence of transitions has been obscr;ed as a func
tion of pressure in a freshly prepared single crystal ofCuC!. The metallic phase is e\'idenced 
by a sudden drop in resistance by a factor of _107 between -40 Kbar and - 55 Kbar. 

1. Introduction 

Cuprous halides form tetrahedrally coordinated zinc blende structures and thus in 
some sense are related to the isoelectronic sequence of group IV elements, and II I-V and. 
II-VI semiconductors. However in many ways the C11pIOIIS halides arc anomalous \\hen 
compared to other members of the isolectronic se uence. Martin (1970) has shown that 
t ere uced bulk modulus ofCuCI is only ~20% of that expected by extrapolation, and 
that the reduced shear moduli are also unexpectedly soft. Inelastic neutron scattering 
results (Carabatos et af 1971, Hennion et af 1972) show that the transverse acoustic 
branches are low and flat over most of the ione, and that there is an intermed ia te maximum 
in the longitudinal acoustic 11101 branch ofCuCI. Extensive optical, ultraviolet and x ray 
photoemission data (Tono et af 1973, Goldman et af 1974) give evidence that the! 3d 
levels in Cu are strongly hybridized into the valence band as might be anticipated ~olely 
from the structural dissimilarity of the cuprous halides and the alkali metal halides. In 
CuCI the upper branch of the valence band arises mainly from the 3d statcs (f uno el al 
1973, Goldman et af 1974) of r 15 symmetry and the spin-orbit splitting at the top of the 
valence band is inverted (Cardona 1963, Shindo et aI1965). 

Increase of pressure causes covalent and moderately ionic 4-coordinatcd zinc blcndc t 
structures to collapse to the (4 + 2)-coordinated white tin structure. Highly ionic z.0.s.. 
blcnde structures on the other hand collapse dir~ctly to the insu lati~g 6-coord inatcd Na~J 
structure (Klement and Jayaraman 19(6). Agam the cuprous halIdes are anomalous .n 
that many phases, (Edwards and Drickamer 1961, Van Valkenburg 19(;4, J<apoport and 
Pistorius 1968, Bradley et al 19(9) as yet not well characterized, ha vc nc(;n ob\crved by a 
number of workers as a function of pressure below the melting curve. Van Valkcnburg has 
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