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As repor ted  ear l ie r  [1 ] ,  an  a t tempt  to  use  a  f i ve-gr id  t lme-o f - f I1ght

procedure  [Z ]  to  measure  car r le r  mob i l l t y  ln  so l ld  He+ was unsuccess fu l .  The
main di f f lcul ty was apparent ly the presence of defects in the crystals grown
lns1de the  measur ing  ce11 ln  an  in te re lec t rode space conta ln ing  severa l  g r ids ,
each o f  wh ich  led  to  success ive  v io la t lon  o f  the  r f idea l r r  charac ter  o f  the
crystal  dur ing i ts growth. We have attempted to use a measurlng cel l  ln which
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F i g .  1 .  1  -  S o u r c e , 2  -  g r i d , 3  -  c o l l e c t o r ,  I  -  g e n e r a t o r ,  I I  -
a m p l l f l e r ,  I I I  -  h i g h - v o l t a g e  s o u r c e ,  I V  -  o s c i l l o s c o p e .

F ig .  2 .  F requency  dependence o f  the  cur ren t  fo r  pos i t i ve  car r ie rs
( + - T =  2 . 0 1 o K ,  x  - T =  1 . 7 6 " K )  a n d n e g a t i v e  c a r r i e r s  ( o  - T '
=  1 . 9 6 o K ) .

the number of gr ids was reduced.," , to. 'a minumum [3].  Flgure 1 shows the ceLl
e rnp loyed by  us .  I t s  on ly  g r i rd ;  made. f rom a  k lys t ron  gr id ,  was  cu t  to  a  th l rd
and i ts frame was ground down to 180 U. A dc vol tage was appl ied between the
gr id  and the  source  (a  t i tan lum- t r i t lum ta rge t  p roduc ing  9  x  l -07  e l -ec t rons , /sec)
to  d raw the  car r ie r  o f  the  des i red  po la r l t y  in to  the  dr i f t  space.  An a l te r -
nat ing square-wave voltage wlth an ampl i tude swing up to 500 V was appl ied to
the dr i f t  space

The output current was measured wlth a Takeda Riken electrometer with an
RC f i l te r  connected  to  l t s  inpu t  to  reduce the  fow- f requency .no i -se .  The t lme
constant of the measurlng apparatus with the f iLter included amounted to 100
sec .  The e lec t r i c  measurement  c l rcu l t  i s  shown ln  F ig .  1 .

The th ree-e lec t rode ce l l  was  f i rs t  used to  measure  the  we l l  known car r ie r
mob i l i t ies  in  l iqu id  He{  in  the  tempera ture  ln te rva l -  2 .0  -  4 .2oK and a t  p res-
sures  up  to  40  a tm,  de termined f rom the  in te rcept  o f  the  l inear  sec t lon  o f  the
func t ion  I  =  f (v )  on  the  absc issa  ax is .  The ob ta ined mob i l i t ies  a re  in  sa t is -
fac to ry  agreement  w i th  the  known data  [2 ] ,  and a lso  w i th  the  resu l ts  o f  our  own
measurements .

Fo l low ing  these cont ro l  exper iments
ee1 l  a t  a  p ressure  o f  35  -  40  a tm.  On ly
eont ro l ,  a f te r  a  number  o f  fa i lu res ,  d ld
s a m p l e s .

,  we proceeded to  g row erys ta ls  in  the
by exercising very careful  temperd,ture
we succeed in  ob ta in lng  sa t ls fac to ry

As  aL ready  no ted  ea r l i e r  [ 1 ] ,  a  medsu re  o f  t ' i dea l i t y i l  o f  t he  g ro -wn  c rys ta l
i s  t he  dec rease  o f  t he  l nduced  cu r ren t  upon  so l i d i f i ca t i on .  I n  t he  be t te r  o f
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the crystals grown by us thls decrease amounted to several  per cent.
study we invest igated the samples in whlch the curuent decreased by a
2  -  3  a f t e r  s o l l d i f i c a t l o n .

F lgure  2  shows p lo ts  o f  I  =  f (v )  fo r  the  two bes t  samples .  The
mobl l l t les  fo r  the  car r ie rs  o f  bo th  s igns  ln  11qu id  and so l id  Heh are
t h e  t a b l e :

In  th ls
factor

ca lcu la ted
l i s t e d  l n

t
atn

ro, K E ; ' { / e m trt cm2 /V.,sec

+ Liqu. 36 2.62 ?.6. l0t 0.9. l0{

Llqu. t9 2.21 1.52.10. 1.2.  l0J

+ Cryst. 38 2.01 1.52. t04 5.?. l0 -6

+ Cryst. t5 l .?6 1.52. lo. 3.2. l0-6

Cryst. 1.96 1.52. l0r 9.?. lo-6

We have thus  es tab l l shed tha t  ln  f le lds  o f  15r000 V/cm the  mob l l l t les  a re
smal ler by more than three orders of magnitude than those observed ln the
l lqu ld  p r lo r  to  so l id l f l ca t lon .

We plan to extend our mobl l i ty measurements to the reglon of maxlmum (pre-
breakdown)  f ie ld  ln tens i t les ,  in  wh ich  new lmpor tan t  e f fec ts  may be  expec ted .

We are  gra te fu l  to  V . I .  Voron ln  fo r  he lp  ln  eons t ruc t lng  the  appara tus .
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