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Experimental observation of the equilibrium and kinetic roughening transitions of a-AgzS is shown.
The equilibrium transition temperatures for {110} and {100} are 530°C and 480°C respectively. This
special growth system with solid/vapor (or liquid) reaction is only applicable to systems of electronic
and ionic mixed superiomic conductors such as @-Ag:S. Previous experimental research on the

roughening transition was reviewed.

The condensation of sulphur vapor to {110} faces of an a-AgS crystal is also shown. Thin film
shows the change of color dug to interference of the changing film thickness, Thin film is different

from thick Alm which has bulk liquid properties.
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Fig. 1 TPartial Fourier synthesis of silver scat-
tering density in {x, 0, 2) plane of a-Ag:5 at
325°C by neutron diffraction after Cava et 2l.{23)
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Fig. 2 The crystal growth system with solid/
vapor{or liquid) reaction. I is the part of the
injection of silver atoms. IL is a-Ag:S where
the solid state diffusion of silver atoms occurs.
I1I. is the growth interface. IV, is the part of
sulphur transport. V. is the sulphur reseveir

a b

Fig. 3 Growth modes; (a) is the space mode and
(b) is the capillary mode.
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Fig. 4 The preparation process for the quarz
ampoule and the growth process.,

Seal—y,

Ag
Ag,S

f
whg ?S‘@

{

3
mizluge. ?

o o]
SHD( mﬂ)

= \zm
] k

FHHCIE SR TO S EG R, AgS OBRSE Ag/
Agl/AgS/Pt 114 =Bl BRE KT &tk
BEALEN kS B BRAFNLEEED Agl ©
BhEMEN o WOC BT TORRIZO A FHATH S
P, EBNTH B, (L) DRERTHE
2Ag-+S=Ag:5 (5)

T LnEh 3 RAERHSEE 2 S a0, MRS
KJL FRIZWHG ;TIL, WEMOREC L - T Fig,
3 EFET LA, EERETE—FLIERREE-Fab
0, EEEEHEED 5 7= SiRBoRiic, #EGIE
FHD I 7= FIEHOERICRIF 21 B,

SO B (V)0 BERHO BER - TRk
x4, LS TR 189°C T, 1Torr, 827°C 7, 100
Torr, 445°C 7 760 Torr T &5 %, a-AgS OREHD

R FMEOEE EDE TS L, REICHED SR
H%E% BLEMTE B

EhE Fig. 3 WRL kS Kl REHE B L g
A (NE 0 mm) CEREANnT Fig. 4icmd
B EEgAlL, SERLTHOBEEFCES L
Wk = T, AMpED, EELy e — X e
TS 4 7 TR RS BEL .

EEEEIC B RO ABEICIY 27 C-A B
Z My, PID @4 v BERIE T -/ $ER

LT Fig. 2 0T, M, VOEDOMEENEEN
MR RS B bRk, EERERBCED
BRELBESORE: OZIEEL T,

3. PES T TEE

CHERERESONARAINL T, EHREER]
HIoLHRT, BELAEEO TS EORE{EE
f&L\J:jELLTJZ/,—*?GD bz Fig, § lokd, (a}iid



¥ o ik

Fig. 5 Equilibrium roughening transition pro-

cess. (b) shows the equilibrium form at 265°C
of a-AgsS.
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Fig. 6 Kinetic roughening transition process.
(a) and {b) at 450°C. (c) at 350°C.
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Fig. 7 Condensation of sulphur liquid layer on
{110} faces of a-AgsS at 326°C. The black line
of jnterference fringes corresponds to the color
of dark green. (a) to (¢} show expansion of thin
layer. (d) to (f) show the evaporation of sulphur

from thick layer. The black islands on {110}
are the thick layers. The time interval between
(a) and {¢) was 3 sec.
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