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I 

S U MHI A RY 
The r e s u l t s  of t h e  I-V c h a r a c t e r i s t i c s  <rvc> 

i n v e s t i g a t i o n  on PbTecGa> ~ e ~ ~ ~ ~ n ~ u ~ t ; o r  samples i n  t h e  

temperature r a n g e  67-100 R are g iven ,  IVC was found t o  b e  

N-skaped, and a t  ~ ~ ~ p ~ ~ ~ ~ u ~ e ~  belaw 77 K the  electric c u r r e n t  
o s c i l l a t i o n s  t h r o u g h  t h e  sample were obaervasd. 

1. ~ N T ~ ~ ~ ~ ~ ~ ~ ~ ~  
One of t h e  ways LO change  t h e  f ree  charge carriers 

c o n c e n t r a t i o n  i n  se  i ~ o n ~ ~ c ~ o r s  is t h e i r  doping w i t h  v a r i o u s  

i m p u r i t i e s ,  However, the i n f l u e n c e  of d o p i n g  w i t h  e l e m e n t s  of 

t h e  1x1 group  on compounds A ~ B '  l e a d s  n o t  o n l y  t o  lower ing  of 

the background c o n c e n t r a t i o n ,  b u t  a l s o  t o  appearance of s u a l i -  
t a t i v e l y  new p r o p e r t i e s .  Thus,  i n  p a r t i c u l a r ,  bTe doped With 

G a  i n  a cer tain r a n g e  of ~ o ~ c e ~ t ~ ~ ~ i o n  shows h i g h  photosensi- 

t i v i t y  at t e m p e r a t u r e s  T<Tc= 88) 8 ,  and ~ Q t ~ ~ c ~ ~ ~ ~ ~ t ~ ~ i t ~  has a 
long- t ime r e l a x a t i o n  and very u n u s u a l  k i n e % i o s .  B e s i d e s ,  i n  
t h e  given samples n o n - l i n e a r  t r a n s p o r t  p r o p e r t i e s  are o f t e n  

observed. IR t h e  p r e s e n t  work t h e  non-ohmic  be^^^^^^^ of EVC 

of  t h e s e  b u l k  materials and the c u r r e n t  i n s t a b i l i t i e s  
r e v e a l i n g  whereupon are  s t u d i e d .  

2. ~ ~ E ~ ~ ~ E N ~ ~  RESULTS 
ed on t h e  samples 

eon c e n t  rat i o n  n -PbTe tGa> w i t h  t h e  c h a r g e  e ar z i er 
n ' ( l + ~ l O l ~ c m - ~  and r e s i s t i v i t y  p>lO Ohm-om a t  7'7 K- 4 

The typical  c u r v e s  of I V C  at; t h e  t e m p e r a t u r e  77 K are 

shown in Pig.1.  The c h a r a c t e r i s t i c  is b u i l t  i n  t h e  c o o r d i n a t e s  
voltage on t h e  sample ( U )  - c u r r e n t  t h r o u g h  the sample (1). 
The s i g n i f i c a n t  feature of the a s c e n d i n g  CUITB is that  i n  a 
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c e r t a i n  r a n g e  of c o n t r o l l e d  c u r r e n t  v a l u e s  the appl ied  f i e l d  

i s  a m u l t i - v a l u e d  f u n c t i o n  sf t h e  c u r r e n t  d e n s i t y ,  i . e .  IVC is 

N-shaped. A t  t h e  v o l t a g e  d e s c e n d i n g  with t h e  same velocity t h e  

c u r r e n t  value decreases, but t h e  d e s c e n d i n g  part of I V C  d o e s  

n o t  repeat t h e  f o r  e ascending one ,  i n d i c a t i n g  t h a t  w e  
ea2 with the ysteresis  effect. Thus, IVC is N-shaped a t  t h e  

valtage  en^^^^ rid overlinear a t  its descending .  A t  t h e  
t h e  I V C  

t h e  ohmic 

F i g . 1 .  IVG a t  t h e  i n t r o d u c t i o n  and wi thd rawa l  ~f the volt. 
a >  T=77 8, f --d~/dt=O. 6 V/S; 2 -du/dt=O. 12 V/S; 
b )  T=100 K, du/dt=O.6 V/s .  

par t  of I V C  curve a d  ?? K is observed o n l y  up t o  t h e  v o l t a g e  
v a l u e s  u=o,25 v ( $ d , 5  v/c 1. With t h e  temperature increase UP 

t o  100 K the ohmic part extends up to U% Q,8 V (E'd,5 V/cp1) 

( P i g .  l b ) m  A t  lower Le peratures (T=67 K) t h e  ohmic part of  IVC 
curve p r a c t i c a l l y  d i s a p p e a r s ,  however a t  t h e  voltage more 

t h a n  13 V on both a s ~ e n d i n p  and d e s c e n d i n g  curves of t h e  HVC 
t h e  c u r r e n t  o s c i l h t i a n s  appear. T h e i r  a m p l i t u d e  i n c r e a s e s  
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w i t h  t h e  voltage i n c r e a s i n g  and a t  U=25 V one is a b o u t  4-5% of 
t h e  m o ~ ~ o t ~ n o u ~  part of t h e  c u r r e n t  ( F i g . 2 ) .  

Fig. 2. T h e  c u r r e n t  o s c i l l a t i o n s  on t h e  IYC curve. 
T=67 K; du/dt=O. 3 V / s .  

3. ~ I ~ ~ ~ S ~ ~ ~ N  
The complex form of  t h e  a s c e n d i n g  b r a n c h  o f  I V C  may be 

caused  by t h e  i n f l u e n c e  of several  mechanisms, one of which is 

t h e  monopolar i n j e c t i o n  of e l e c t r o n s ,  t r a p p i n g  t a k e n  i n t o  

account. The e x i s t e n c e  of t h e  trapping p r o c e s s e s  is conf i rmed 

by t h e  f a c t  t h a t  at t h e  f ixed v o l t a g e  t h e  c u r r e n t  t h rough  t h e  

sample d e c r e a s e s  s l o w l y  i n  time. T h i s  mechanisrn d e t e r m i n e s  
m o s t l y  t h e  d a r k  c o n d u c t i v i t y  a t  t e m p e r a t u r e s  below 77 K when 
t h e  ohmic s e c t i o n  of IVC is p r a c t i c a l l y  a b s e n t .  The ohmic 
c o n t r i b u t i o n  of f ree  c h a r g e  carriers t o  c o n d u c t i v i t y  i n c r e a s e s  
8 s  t h e  t e m p e r a t u r e  rises. 

The n a t u r e  o f  t h e  EJ-shaped p a r t  of IVC seems t o  be 
connec ted  with the f ac t  t h a t  i n  a cer ta in  range of e l e c t r i c  
f i e l d s  t h e  p r o c e s s e s  of carriers t r a p p i n g  overvail t h e  

p r o c e s s e s  of carriers g e n e r a t i o n  i n  t h e  sample,  and t h e  f r ee  
car r ie rs  c o n c e n t r a t i o n  decreases w i t h  t h e  e l e c t r i c  f i e l d  
i n c r e a s e .  T h i s  i s  p o s s i b l e ,  f i r s t l y ,  if t h e  t r a p p i n g  occurs i n  
t h e  r e s u l t  o f  t u r m e l i n g  th rough  t h e  Coulomb b a r r i e r .  I t  is 
obv ious  t h a t  t h e  t u n n e l i n g  p r o b a b i l i t y  i n c r e a s e s  w i t h  t h e  
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