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Figure 1 (a) Sample chamber designed for XAFS measurements with transmission mode. The green section indicates the sample containing the thin
S-film, MWCNT, and Kapton film, which are attached to the sample holder connected to the cryocooler. Photo Diode (PD) is indicated with
red, which directly detects the transmitted x-ray in a vacuum. The Kapton window is indicated in blue. (b) Photo of PD
(c) Photo of sample holder attached on cold head. (d) Photo of sample chamber.
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Figure 2 The theoretical transmittance for S of 3.4 pm thickness (green
dotted line), Kapton of 15 pm thickness (brown broken line),
carbon of 2 pm thickness (black thin solid line), and the total
(red thick solid line).
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Figure 3 Comparison of the XANES spectra of a-S between CEY
(black dashed line) and transmission mode (red solid line)
measurements at 300 K.
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Figure 4 Ar-K edge XAFS appeared around 3.2 keV.
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Figure 5 Variation of the k’¢(k) of a-S at10K (red solid line) and 300 K
(black dashed line).
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Figure 6 |FT(r)| of o-S at 10 K (red solid line) and 300 K (black dashed
line).
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Figure 7 Temperature variation of the first peak height (red circles) and
second one (black crosses) of [FT(r)| of a-S.

Table 1  Structure parameters of , N and C; obtained from the EXAFS
analysis for S-S covalent bond in a-S.
r(A) N G (A7)
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Figure 8 The temperature variation of the MSRD for the covalent
bond of a-S, which was obtained from the S K-edge XAFS
measurements. The solid lines show the Einstein model fitting.
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Table 2 Comparison of the 1NN distances (rygp) and (r¢g) in A, 0 (K),
and K (N m™") for a-S, t-Se, and t-Te.

Element | rygp (A) e (A) 0, (K) K(Nm")
a-S 2.055[23]| 2.054 9424323 | 405+284
t-Se 237526 | 2.37[7] | 325+6[7] | 119+4[7]
t-Te 2.865[27] | 2.84[28] | 21243 [7] | 82+3[7]
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EThHH, BRIIBEZDOWIAZHED TV S,

4. ¥¢&8

AW TIE, B XFEE ORI T+ h X A4 — R
FHWEEBEICED, 10 K DD 300 K OFREHIPH T o-S
WA LT S-K 6D XAFS IEZ 7> 7ze CHUCKD, a-S
DOREEINT A—2 (JFHE#E, MSRD B5XU CG) Dift
EZALZ YD TED T LN TET, EXAFS B ky(k) D7
— U T FT()| TlE, IREAN 10K D5 300 Ki< EFRL
2B, BEELICE b 5T, 8§ BEROIERASITHIG
TEHRADE=TDEEDWPEDOIT N THoTz, —77,
VY INBRTY Y TEOHBENN D EENS 2 FH
DE—ZF 10K 5 300 KIZ EFRTBICH->T, BED
Yrg & RlkRIC ¥ — 7 5®E I3 A UTzs EXAFS §5 1S9
BRI T 4w T 4 VI K> THENTZ 0-S D
S-S AR B OWGE/ ST A—&iF, REEIIH L TEE
—ETH > T, WEICERE BT MSRD &IREZICH L T
—ETHBHT S, HEMEDRT > v )VREEED D
TEmWT b hb, TOMRIE, BRI
FREISHRU TN L T % XRD R —FHBIEHE O HR &
BN TH B, £z, C DEIPFEEMICY O TREIC
HUTEELAENT h D, HERGOMERT VY vIb
DRI W TH % EH DM B, MSRD DiREZ{L
BTAVYaBAVETIVEIMILT, 74V aZly
R 942 K, FEE(K) 405 Nm™ &7z, oA ary v
TT#E (t-Se, t-Te) & ERZ L, TD a-S O K OfEIZIEFIC
REWMHETH %,
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