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1. Introduction

Since the pionecering work of Tammann
[1], sulfur has long been studied at high pres-
sure, the dramatic findings being obviously the
consecutive structural phase transitions, su-
perconductivity, and amorphization.

The amorphization of sulfur was detected
by x-ray diffraction as wcll as by Raman scat-
tering and, there exist substantial controver-
siecs among the pertinent results; between the
amorphization pressurcs detected by x-ray dif-
fraction and Raman scattering, for example.
Besides, within the Raman scattering experi-
ments, the situation is quite complicated by
occurrence of photo-induced change which is
causcd by lascr beam for exciting the Raman
spectra.

Apparently at lcast four different photo-
induced phases have been reported under pres-
surcs up to 40 GPa. The assignment of the
phascs has been achieved simply by compar-
ing thc Raman scattering data with those of
known phases without any direct structural
analysis by x-ray diffraction, as cxemplified
by the assigment of high-pressure high-tem-
peraturc (hpht) phase to S, {2]. The present
work was undcrtaken to stuay a photo-induced
phase of sulfur which had been laser-hcated at
about 11 GPa.

2. Experimental

Commercially obtained sulfur (a-S,) with
purity 99.999% was loadcd with a gasketed
diamond-anvil cell together with chips of ruby
to monitor the pressurc by shift of the
flourcscence line. A mixture of methanol,
cthanol, and water (16:3:1 in volume ratio)
was employcd as a prcssurc-transmitting me-
dium.

At a pressurc of 10.5 GPa, the sample was
cxposed to a pulse laser becam from a Nd: YAG
source. The power density was about 3.6 %
107 W/cm? which was sufficient to photo-
induce the hpht phase.

The sample lascr-hcated and still under
pressurc (hercafter designated as HPLH) was

x-rayed for 30 min at BL 10XU. For refer-
ence, sulfur pressurized to 12 GPa (HPRT)
was also x-rayed.

3. Results and discussion

Figure 1 shows x-ray diffraction pattern of
sulfur laser heated at 10.5 GPa. The pattern is
basically a mixture of HPLH and HPRT
phases. After subtracting reflections of
HPRT, peaks of HPLH were derived. These
are indicated by asterisks in Fig. 1.
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Fig. 1. X-ray diffraction pattern of sulfur after
being laser-heated at 10.5 GPa.

The leftmost peak in Fig. 1 has a d spac-
ing of 5.71 A, and this is larger than the largest
valuc in the d spacing of S, 5.40 A [3]. Like-
wise, other peaks, being taken into account of
the contraction caused by pressurization, can-
not be interpreted by S,. Other likely candi-
dates are not in accord with the present resuit,
suggesting an appearance of a new phase.
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