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XAFS is a useful probe of studying the local structure of disordered systems. We have developed

new sample cells and carried out XAFS measurements for liquid semiconductors such as chalcogens

and chalcogenides, whose electronic properties often show metallic behaviour at high temperatures

and high pressures. Our studies have found that XAFS gives useful information on the local structure

around a central atom as long as the atoms are covalently bonded. In this article, the experimental

technique of XAFS measurement at high temperature ane pressure, and the results of liquid Se and Te

are presented.
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Fig.1 The high temperature sample cell and
furnace used by Crozier et al”.
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Fig.2 (a) The construction of polycrystalline sapphire cell and the enlarge-
ment showing the sample space.
(b) The construction of fused quartz cell and furnace.
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Fig.3 Side view of the internally heated high- pressure vessel.
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Fig.4 The structure of crystalline Se and Te in
trigonal phase. Dotted lines denote the inter-
chain distance.
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Fig.5 The structure of monoclinic Te in high
pressure metallic phase®.

Table 1 The bond length r, the interchain distance R, the bond
angle © and the dihedral angle ¢ of crystalline Se and

Te in trigonal form.
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Fig.6 The XAFS oscillation X (k) of crystalline(c-),
liquid(I-) and dense vapor(dv-) Se.
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Fig.7 The magnitude of Fourier transform, [F (1) |,
of k times X (k) shown in Fig.6. The virtical
scale is twice expanded above 650 °C .
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from the curve fitting of Fourier filtered spectra.

s N 0 ke e 00452‘ . ‘754~
. e i s e gosse . b
. . e ,2-0097‘ s e
. e . 1810 ‘_6,0792:,1 s
. e e
. e 4 009 Sar
. e o s " _': 5 .
- -
o . )
e e 0 491,‘1;;{
L 0C 0 102 o 0% ool sar
e ,1300:"'(3,; o150 9968 ‘0:352 00998 574
dviSe . 1600C 31 . 216S - 0.907 00858 704

—102—



WEt BS6EHF1S (1993%) 103
2.40 T T T T T T T T
c-Se T T ~
A, e b -
. S~ Ay 0——0- _ <
o< a — e
L 235+ -
i._- "
% .\‘. l"Se
W e e
a n +o° 9 f
= .
8 d/ N o /
230"' °© le) -1
+ 4+
I ! I 1 1 ! | |
-200 O 200 400 600 800 1000 1200 1400 1600

T(°C)

Fig.8 The temperature variation of the covalent bond length of Se obtained

from the following methods.

XAFS: A-crystalline, @-liquid (normal pressure), O-liquid (high pressure)

X-ray diffraction: a-16),d — 17), f-18)
Neutron diffraction: b-20), c-21), e-19)
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BIREHE

FERE R - UK - MR ET A L X, Bl
ZB ABRUZUEE | DOHKE LT, FOfEn
1°~107°Q 'em ' FRETH 5 b D Z LBk & L 52
YAZRIET A ER$ 5 & exp (—E/ky T)Izkfl LT
SR BRPAE B T & PR ELMBREDIE A1
DEORENEHEND 5, BEROHMITES - T,

TBRRRE T £ ORSUEE A 5009 'cm 'L F T
B HDEHRLBUALFRLTW S, HEWV I &Iz
WYL YERAIE T T H B Si P Ge IR HAIRE T 10°Q!
cm 'l EOBKUzEREZR L, € LAKKSEICHHE
S5, MR AR L L TlE, As,Sesti D

LR AR P, TEERHAL LIAbEMEERT
DHAEBEED TS ENTE B, BHERADES
EZHITIE, TI-SelBERD LI IA A4 A8 LEF
HOMAENTHFGT 2R HE FEET 5,

EB-FEEER
fEmEAEh OB KEZE | AR TiEEd 5 & %,

MEIKE BEEZ1H  (1993F)

b

LAV F — o LTl HRIBO AN EET 5 pIR
EFUET S EERUONA NN S, (O3 Fi
8) D&Y FOERARICHf SNk bOe
BT, MWERNDT I+ —EEThIR L 7B HMEE
T 5, ZONY MO EDIESELZ ] =
EITHEND 5, BEEBTRRARD s, pilEs»e
bRETI2D/3 FEEKRT 2 Z ENZ VLY, KifxE
ok E g h & s, pluEHSENE RGO FEE
T AL DT B, §5 & 2Ml@BOBAITIEs NV F
Meaicmtz&h, p Ny FEDOflicz L F—F ¢
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DIERBITIERE T 50 1 A4 VEFIOBLN & Mt
DETIREDZAL EFHEICPAE D & 5 ik &R »
®i3, €l -IESBIEE-PER - SIEFicBi) 5488
b5 & DRIEEIR IS 2 BIRE O TN TH 5,
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