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ruby fluorescence method'0 with a precision of +0.05 QPa.
All the measurements were performed at room temperature.

The typical optical absorption spectra at various pressures
from 404-603 GPa are sho~n in Fig. 1. One can see that
the optical density curves shift rnonotonically to the low-
energy side as pressure increases. All the spectra reveal the
existence of the well-formed maximum (I) near the absorp-
tion edge. Apart from that there is a second broad absorp-
tion maximum (2) on the high-energy side of the spectra.

In Fig. 2 the pressure dependences of the spectral posi-
tions of the 1 and 2 maxima are shown. In the same dia-
gram we also plot the coordinates of the first two exciton
absorption peaks at 0 GPa [5.6 and 6 eV (Refs. 7 and 8)],
corresponding to the I 8 I 6+ and I 8 I 8+ direct inter-
band transitions from the I 5p state into the Cs+ 6s and 5d
ones. " Since these bands cross at pressures more than 0.7
GPa, '2 we assign the I and 2 maxima to the (I"8,1 s+) and
(I's, I 6+) excitons (Fig. 2), respectively. '3'4

In order to elucidate the behavior of the band-gap energy
Eg and the exciton binding energy R at high pressures we
tentatively use the theory, '5 describing the optical absorption

in the vicinity of the absorption edge.
The use of theory' in the case of complex exciton ab-

sorption spectrum of CsI may be justified on the basis of
simple consideration, '6 which shows that at high pressures
the lowest band gap, corresponding to the I'8 ~ I"8+ direct
transition, is very close to the first exciton maximum, or, in
other ~ords, the exciton binding energy 8 is small as com-
pared with the energy difference between the two stated ex-
citon maxima. The results of the corresponding calculations
are presented in Figs. 1 and 2.

As seen from Fig. 2, the exciton binding energy 8 rapidly
decreases with the pressure which results in the fact that the
first exciton maximum energy and the band-gap energy be-
come very close at high pressures. Thus, the metallization
pressure of CsI may be estimated by the extrapolation of
the E,„(P) dependence which can be reliably obtained from
the experiment. This extrapolation yields the pressure of
the metallic transition in CsI of approximately 110 GPa,
which is surprisingly close to the theoretical estimate, '7 but
differs considerably from the results reported by Asaumi
and Kondo. '
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