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07.2-08 THE STRUCTURAL CHANGES IN THE EDGE OF THE 
CRYSTAL AT HIGH TEMPERATURE. By R. tappa, Dept. of 
Physics, Agricultural and Teachers University, Siedlce, 
Poland. 

The mechanism of structural changes in the edge of the 
crystal at high temperature is treated on the ground of 
theoretical and experimental data concerning surface pro
perties of the solid. It is shown that theoretically 
predicted non-equilibrium excess of vacancies in surface 
region of the crystal gives rise to condensation of 
vacancies into microvoids. These latter cause strong 
mechanical stresses in the crystal lattice and J'esult in 
generation of dislocations and even slip bands. In the 
work concerning X-ray topographic investigation of dis
location-free Si monocrystal at melting temperature 
(J.I. Chikawa, J. Cryst. Growth, 24/25 (1974) 65) it is 
shown that the described effects really exist and thus 
support the thesis about the dominating role of surface 
phenomena in the melting process of the solid. 
The paper also deals with statistical model of described 
order-disorder transition in surface layers of the 
crystal and on this basis some thermodynamical parameters 
of the analysed system are calculated. 

07.3-01 A DISTRIBUTION OF CATIONS IN a-Agi 
TYPE SUPERIONIC CONDUCTORS. By S.Hoshino, 
H.Fujishita and T.Sakuma*, Institute for Solid 

State Physics, the University of Tokyo, Tokyo and 
"'Faculty of Science, Ibaraki University, Mito, Japan. 

The neutron diffuse scattering of a-Agi type superionic 
conductors a-Agl, a-Ag2S and a-Ag::;SI was measured using 
either powder samples or single crystals with a triple
axis type neutron spectrometer. The purpose of this 
experiment was to examine a static state of order in 
the distribution of cations by the method of a separa
tion of elastic disorder scattering from inelastic 
thermal scattering. The analyzer crystal was mounted 
at a fixed angle so as to measure only elastic part 
of the scattering though a part of quasi-elastic scat
tering was included due to the experimental energy 
resolution. 
The experimental diffuse scattering intensity was com
pared with calculated ones with various models. A good 
agreement between experiment and calculation has been 
obtained when ~<e took account of the structure model of 
a twelve position distribution with asymmetric an
harmonic thermal vibration ( S.Hoshino et al. (1977), 
Solid State Commun.22,763. and R.J.Cava et al. (1977), 
Solid State Commun.24,411. ) with an appropriate short 
range order among cations in these positions. The unit 
cell of bee lattice of a-Agl, a-Ag3SI and a-Ag2S con
tains, on the average, two, three and four Ag atoms, 
respectively. Therefore, a degree of interaction among 
cations should be somewhat different in these three 
crystals. This causes a difference in the short range 
order parameter. 
Referring to various X-ray and neutron scattering studies 
especially to a "liquid-like 11 structural model, the dis
tribution and the diffusion mechanism of cations in the 
a-Agi type superionic conductors are discussed. 

07.3-02 7Li NMR INVESTIGATIONS IN IONIC CONDUC-

TOR LiC~ OR Lii CONIAINING DSPP. By Wang Gang, Li Zi

rong, Chen Li-quan and Zhao Zong-yuan, Institute of 

Physics, Academia Sinica, Beijing, China. 

In order to understand the mechanism of the ionic con

ductivity enhancement in the system of LiC~ (or Lii) 

containing dispersed second-phase particles (DSPP), we 

have performed 7 Li NMR investigations of both line 

w"idth and spin-lattice rela""<ation time (T1) at 35 t'1Hz 

in the temperature range of 173 - 483°K. An additional 

peak \vas observed to overlap the resonance absorption 

line. The signal-to-noise ratio was obviously increased 

while T1 decreased. The profile of this peak changes 

~~th both type and content of DSPP and with temperature. 

It is conclu::led that the ionic conductivity enhancement 

and the appearance of the additional peak are both 

caused by the DSPP (submicron size). The high conduc

tion in the space charge region near the interface bet

ween LiC£ or Lii and DSPP is suggested as a possible 

mechanism for the ionic conductivity enhancement and the 

appearance of the additional peak. 

07.3-03 Tr!E ABNORMAL SCATTERING OF LIGHT IN A..N a-
LITHIUH IODATE SINGlE CRYSTAL UNDER TI-lE ACTION OF A DC 
FIElD. By Yang Hua-guang, Xu Zheng-yi, Li Chen-xi, 
Zhang At""l.-dung, Xu Gang and Li Yin-Y.:k§n, Institute of 
Physics, Chinese Academy of Sciences, Beijing, China. 

\'inen a laser beam passes through an a-lithilli< icx!a~e 
single crystal under the action of a de field along the 
c-axis, it is found that bands of scattered light l~ng
iD.g round the crystal are produced. The scattering dir
ections of the light are almost perpendicular to the c
axis if the incident beam is pe1~endicular to that axis. 
~nen the electric vector of the incident beam is perpen
dicular to the c-a~s, then that of the scattered beam 
would be parallel to the c-a~s; 1illen the former is 
parallel to the c-a~s, then the latter would be perpen
dicular to the c-axis. If the former is neither per
pendicular nor parallel to the c-a~s then t1vo bands 
1vould appear, the electric vectors of which are parallel 
aTJd perpendicular to the c-a~s, respectively. Under 
specific conditions, these bands coincide. \-Je called it 
abnormal scattering of light (Yang Hua-guang, Acta Phys
ica Sinica (1980), 29, 1039). No frequency shift bet
\veen the scattered and incident bearn larger than 15 HHz 
has been observed. The distribution of intensity of the 
band is asy1!TI1etric 1~th respect to the transmitted light 
spot; one side is stronger than the other. We have 
found that the distributions of intensity of the scat
tering band are inverse for the t\'lo types of absolute 
configuration of a-lithium iodate single crystals; that 
is, the stronger side of the band for the D type nystal 
corresponds to the 1veaker side for the L type Cl)'Stal. 
The relationship between location of bands and that of 
the transmitted light spots is dependent on the orien
tations of the incident and exit surfaces of specimen 
~~th respect to the c-axis of the crystal. The inten
sity of scattering of light depends on the current in 
the crystal. The fine structure of these bands and the 


