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As the potential functions prove to be adequate for 
these calculations the single vacancy parameters have 
been computed for adamantane with a <110> direction of 
jump. The calculated value of the formation energy Ef 

for a single vacancy is equal to 64.5 KJ mole - 1 . It is 

close to the value of 7 0 ! 1 0 KJ mole - 1 measured by po­
sitron annihilation for the vacancy formation energy 
in adamantane (D. Lightbody, J.N. Shenvood and M. Eldrup, 
Chern. Phys. Letters (1980) ZQ, 3, 487). The calculation 
of the migration energy E shows clearly that the rela­
xation around the migratillfg molecule exchanging .vith 
the vacancy is mainly due to molecular rotational move-

ments. The value of Ern: 90 KJ.rnole-1yieldsan activat:ion 

ED of 154.5 KJ .mole - 1 for self diffusion by a single 

vacancy mechanism. This value of ~ is in good agree­

ment with the results obtained by N.M.R. and tracers 
experiments. So one may conclude ti1at the self diffu­
sion mechanism in adaw~Dtane is a single vacancy one, 
but it is necessary to have informations about other 
vacancy type defects and div~Dcy parameter calculations 
are in progress. 

11.3-04 THE: fJiE:CHANISf"i AND ENERGETICS OF 
DIFFUSION IN LANTHANUM TRIFLUORIDE:. By J.R. 
Walker_ and C .. R.A. Catlow, Department of Chem­
istry, University College London, 20 Gordon 
Street, London WClH OAJ, U.K. 

We present the results of a study into the 
formation and diffusion of defects in the 
tysonite-structured compound lanthanum tri­
fluoride (Cheetham, A .. K. et al., Acta Cryst. 
(1976) B32 94), which is shown by specific 
heat data to hc,ve an exceptionally high defect 
concentration at elevated temperatures. The 
method of study which we have adopted is a 
combination of-theoretical techniques and 
single crystal neutron diffraction. In the 
course of our simulations we have ~odelled the 
LaF3 crystal as an ensemble of ions inter­
acting via long-range Coulombic forces and a 
short-range pair potential of Buckingham form. 
The formation and migration of defects in this 
ensemble of ions is then sjmulated by a com­
bination of static (Norgett, M.J., AE:RE: R7650, 
United Kingdom Atomic Energy Authority) and 
molecular dynamics techniques (Walker, J.R. in 
preparation). These simulations, together 
with the results of a single crystal neutrcn 
scattering experiment conducted at the Institut 
Laue-Langevin 1 Grenoble, France, have allowed 
us to identify unambiguously the sites respon­
sible for, and the energetics of, anionic 
conduction in lanthanum trifluoride. The 
results provide a good illustration of the 
concerted use of theory and experiment in 
studying the high temperature disorder in 
inorganic solids. 

11.3-05 THE FORCE LAW FOR DISLOCATION-POINT 
DEFECT INTERACTION AND DISLOCATION KINETICS 
STUDIES BY ACOUSTIC TECHNIQUES. By S.P. Ni­
kanorov and B.K. Kardashev, A.F.Ioffe Physi­
cal-Technical Institute of the Academy of 
Sciences of the USSR, Leningrad, USSR. 

Studies have been made of the amplitude de­
pendent internal friction. A simultaneous 
study of the amplitude dependence of an al­
ternating electric field arising in alkali 
halide crystals due to the oscillatory moti­
on of charged dislocations was made as well. 

Sets of dislocation internal friction ampli­
tude dependences obtained at various tempe­
ratures make possible to present the effect 
of-temperature on the stress required for 
unpinning dislocation segments of a certain 

. length. 

A correlation is found between the tempera­
ture dependence of an unpinning stress deter­
mined by internal friction technique and that 
of the yield stress values taken from the 
stress-strain curves. This correlation was 
established for LiF, NaF, NaCl nominally pu-
re crystals; for LiF:Mg+2 , NaF:ca+2 crys­
tals and the layer "composites11 prepared by 
a periodic intra-layer X-ray irradiation of 
LiF and NaF crystals, as well as for Al sin­
gle crystals. 

Tb, results obtained enable us to build up a 
p:t·ofile of the force law for the dislocation­
point defect interaction determining both 
the amplitude dependent internal friction 
and the primary stages of plastic flow in 
crystals with a low Peierls barrier. 

11.3-06 THE CHANGE OF REAL STRUCTURE DUE TO DISLOCA­
TION STRESSES AND ITS EFFECT ON THE ELECTRICAL PROPERTIES 
OF SILICON SINGlE CRYSTALS. By V.I. Nikitenko, E.B. 
Yakimov and N.A. Yarykin, Institute of Solid State Phys­
ics, Academy of Sciences of the USSR, Chernogolovka, 
Moscow District, USSR. 

The conditions of point defects practically always occur 
near immobile and moving dislocations alike, because 
this process leads to partial relaxation of dislocation 
elastic stresses, and consequently decreases the total 
crystal energy. If the concentration of tilese point de­
fects is high enough, tile compl~~ centers can form effec­
tively near dislocations even in the absence of these 
reactions mvay fran the dislocations. If these complexes 
are electrically active, their influence on the electric­
al properties of crystals can exceed the direct disloca­
tion effect due to the existence of unsaturated bonds in 
its core and of the specific field of dislocation elastic 
microstresses. The high temperature thel<nal treatment 
during plastic deformation or subsequent annealing 
leads to an increase in the rates of dislocation fol<na­
tion and the reactions of complexes. These result in a 
change of the spectrum of dislocation energy levels. In 
Czochralsky grown crystals 1~th small dislocation density 

(ND~ 107 an - 2), even a small change of temperature and 

duration of ::;lastic deformation or subsequent thermal 
treatment ca~ lead to a qualitative change of dislocation 
effect on tile concentration of the charge carriers. The 
change in the spectrum of dislocation energy levels 1vas 
studied by tilermostimulated depolarization of both photo­
and thermoelectric states in plastically deformed silicon 
and in dislocation p-n-junctions. The existence of the 
electric effect in dislocated silicon crystals is stipu­
lated by increasing (by more than 14 orders of magnitude) 
the relaxation time of spatially inhomogeneous charge 
distribution produced by an electric field. Our inves-
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tigations show that this method can provide information 
simultaneously about a number of deep dislocation energy 
levels in silicon single crystals. The results obtained 
by thermostimulated depolarization are compared 1vith 
data obtained by traditional methods (Hall effect, spec­
tral dependence of photoconductiv~ty). 

It is shown that a slip plane assumes the role of a ne1v 
two-dimensional defect of the revealed structure. This 
two-dimensional defect is made up of an assembly of 
point-defect complexes wTiich are formed in dislocation 
conditions and are left in the slip plane. This is 
caused by a smaller diffusion coefficient compared to 
that of the point defects. It is observed that pal~ of 
point defects gathered by dislocation are transported by 
pipe diffusion to the crystal surface 1vhere they. are 
fixed as microprecipitates. The dependence of the. ob­
served effects on te~perature and duration of defor­
nEtion, on thennal treatment conditions, and on Lmpurity 
contents of the crystals has been investigated. 

11.3-07 DISLOCATION MOBILITY IN SEMICONDUC-
TOR CRYSTALS IN COIDl'ECTION WITH THEIR REAL 

STRUCTURE. By I.E. Bondarenko, V.I. Nikiten­
ko, B.Ya. Farber, Institute of Solid State 
Physics Academy of Sciences of the USSR. 
Chernogolovka, Moscow distr., USSR. 

The investigations of the dislocation mobili­
ty in covalent crystals have revealed essen­
tial contradictions between the experimental 
data and predictions of the theory of the 
dislocation mobility in a deep Peierls poten­
tial of the ideal lattice.To study the cause 
of the revealed di screpancies an investigation 
of dislocation mobility in Ge and Si has been 
made under conditions permitting one to se­
lect the contribution of the dislocation 
splitting and dislocation-point defects inte­
raction to the movement of dislocations.The 
measurements of the dislocation velocity in 
Ge have been Fulfilled within a high temp era­
ture range T >600°C,that have not been studied 
earlier.It has been found that at low stre­
sses the activation energy for the dislocation 
motion decreases essentially as compared with 
the low temperature range.The analysis has 
shown that the behaviour of the temperature 
dependence of the velocity cannot be described 
in terms of the theoretical models based on 
the assumption of the influence of point de­
fects on kink migration,even if the disloca­
tion splitting and the reduction of point de­
fects concentration with rising temperature 
are taken into account.It was,however,ob­
served,that the results can qualitatively be 
described by these models at low temperature 
T < 600°C.Investigating the dislocation mobili­
ty dependence in Si and Ge on the conditions 

of bringing the dislocation to the starting 
position,it turned out possible to reveal a 
number of essential characteristics of disloca­
tion-point defects inter.action.It has bee.n 
shown that the dislocation mobility is deter­
mined not only by the initial impurity con­
tents of the crystals,but by point defects 
collected by the dislocation during its moti­
on.The concentration and structural state of 
such defects depend on the dislocation veloci­
ty,pathway length and thermal treatment con­
ditions upon bringing the dislocation to the 
starting .position :.It has been found that im­
purities collected by the dislocation as well 
as complexes,forming from gathered impurities 
in the field of dislocation microstresses, 
determine the kink mobility and give rise to. 
a decrease of dislocation velocity and to'the 
appearence of the starting stress.The high 
temperature data obtained for Ge can be ex­
plained under the assumption of the· structu­
ral state changes of collected impurities oc­
curing in some temperature range.It has been 
found that the dislocation velocity increases 
during the movement of the same dislocation: as 
its motion direction is reversed.It is shown 
that this effect is not connected with the 
different resistance to the motion of partial 
dislocations,from which the perfect disloca­
tion consists,but it is probably stipulated by 
the influence of the change in point defects 
state in the glide plane swept off by disloca­
tion.The results obtained necessitate an ac­
count of the various manifestations of dislo­
cation-point defects interaction in a real 
crystaJ. leading to the essential change of the 
potential relief of the crystal lattice in the 
volume adjacent to the dislocation and in the 
region swept off by moving dislocation. 

11.4-01 THE DETERMINATION OF DEBYE CHARACTERI-
STIC TEJ>Il:'ERATURES OF CHYSTALS FRDM X-HAY POWDER 
DIFFRACTION INTENSITIES. By S. S. Lu and ~ 
Liang,Institute of Physics, Acad·emia Sinica, 
Beijing, China. 

The methods of determining Debye characteristic 
temperatures from X-ray powder diffraction in.,.. 
tensities have beep fully discussed. 

In the case of homogeneous and is:<:tropic cry­
stals,if the natural logarithms of the ratios 
of calculated intensities to observed intensiti­
es ln(Icaic./Iobs.) 9f all diffraction lines are 
plotted against Sin r~, the slope Of the straight 
line obtained should give 2B, where B is the 
Debye parameter. 

For anisotropic crystals ,if ln ( Icalc./I obs.) of 
(hkO) and (001) reflexions are plotted against 

Sin'Bji; respectively, the two straight lines 
obtained should intercept at the same point on 
the ordinate axis. The slopes of the straight 
lines should give 2B 11 and 2B..L,where B11 and B..Lre­
present the Debye parameters parallel and per­
pendicular to the principal axis respectively. 

For inhomogenous crystals, if there are two 
kinds of atoms(a) and (b) in the crystal, then 
the diffraction lines in the Debye-Scherrer pho­
tograph may be classified into two categories: 
the structure factors are either the sum F5 or 
the differece F~ of the structure factors of 
the respective atoms. Owing to t~e fact that 
both F5 and pd. are functions of sm%_ , so ,if the 
observed values of F.,Sbs. and F..15are plotted again­
st sino/;~v , two smooth curves should be obtained. 
From these two curves the corresponding values 


