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Obse rva t i ons  we re  made  o f  t he  pene t ra t i on  o f
a  g lass  i nden to r  i n to  t he  su r face  o f  c r ys ta l - l i ne
he l i un .

S lmu l taneous l y  w l t h  t he  a t t emp ts  t o  obse rve  vacanc ions ,  seve ra l  expe r imen ts
w e r e  p e r f o r m e d  o n  t h e  m e c h a n i c a l  p r o p e r t l e s  o f  H e *  c r y s t a l - s .  T h e  i d e a  o f  t h e s e
e x p e r i m e n t s  c o n s i s t s  o f  m e a s u r i n g . t h e  t f h a r d n e s s ? t o f  t h e  c r y s t a l  o n  t h e  b o u n d a r y
w i t n  t n e  l i q u i d 2 r .  T o  t h i s  e n d ,  t h e ' l n s t r u m e n t  s h o w n  i n  F i g . , 1  w a s  c o n s t r u c t e d .
In  t he  f i r s f  va r l an t  o f  t he  l ns i rumen t ,  t he  l nden to r  was  a  0 .6 -mm d lam.  g lass

r o d  w i t h  j - t s  e n d  r o u n d e d  b y  m e l t i n g  ( s e e  F l g .  2 ) ,  m o u n t e d  o n  t h e  a x i s  o f  a
E l a s s  o r l s m  ( o i s t o n )  o f  t r i a n E u l a r  c r o s s  s e c t i o n .  A  m a g n e t l c  y o k e  w a s  p l a c e d
6 r s u v  

v r  + \ * l r o q J

o n  t h e  o t h e r  e n d  o f  t h e  p r l s m .  I n  t h e  s e c o n d  v a r i a n t  o f  t h e  i n s t r u m e n t ,  t h e
s h : n a  o f  t h c  i n r l e n t o r  w a s  s t r i c t l y  c y l i n d r i c a l  w i t h  d i a m e t e r  0 . 6 1  m m .
v r r s y v  v  r

T h e  i n d e n t o r  w a s  m o v e d  w i t h  t h e  a i d  o f  a  s u p e r c o n d u c t l n g  c o i I .  A t  s m a l l

d l s p l a c e m e n t s  o f  t h e  y o k e ,  t h e  p u l l - i n g  f o r c e  1 n  t h e  d e s c r i b e d  g e o m e t r y  w a s - 6 7 0

ayn ' /A .  To  e l im ina te  d ry  i r i c t i on  be tween  the  p i s ton  and  the  con ta lne r  wa l1s ,

a l ' r  e l ec t r i c  t oo thb rush  was  connec ted  to  t he  c r yos ta t .

The  expe r imen t  cons i s ted  o f  v i sua f l - y  obse rv ing  w i th  an  MBS-2  m ic roscope  the

n o n e r r . n r ' i o n  o f  i h e  e n d  o f  t h e  i n d e n t o r  i n t o  t h e  f l a t  s u r f a c e  o f  t h e  h e l l u m  c r y s -
y u l r v  v !

t a1 .  Un fo r tuna te l -V ,  t hese  obse rva t l ons  had  to  be  made  th rough  s i x  g fass  wa l l s

( t w o  w a l } s  o f  t h e  n i t r o g e n  D e w a r ,  t w o  w a l l s  o f  t h e  h e l i u r n  D e w a r ,  o n e  w a l l  o f  t h e

r rAcu l rm  i acke t  -  and  one  wa l1  o f  t he  con ta lne r  w l t h  t he  c r ys ta l )  .

I n  t he  expe r imen ts  w i t h  t he
Eenera l  ou t l l ne  t o  t he  f o l l ow ing

round .ed  l nden to r ,  ou r  obse rva t i - ons  reduce  1n

A f t e r  g r o w i n g  i h e  c r y s t a l  ( f  n '  t . 9 3  -  2 . l B o K ,

1 / I n s t l t u t e  o f  S o l i d  S t a t e  P h y s l c s .
t ) K " u " o r  [ 2 ]  n o t e s  t h a t  1 n  h i s  a t t e m p t s  t o  o b s e r v e  s o l i d  h e l i u m  h * r r f o r g e d t t

i t  w i t h  a  ha f lmer  ac tua ted  by  an  e lec t romagne t .
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r t m m l

F is .  2

F i g .  1 .  1 -  H e l i u m  c r y s t a L , 2  -  i n d e n t o r ,
3  -  c o l d  f i n g e r ,  4  -  h e l i u m  s u p p l y  t u b e ,
5  -  s u p e r c o n d u c t i n g  c o i 1 r  6  -  r n a g n e t i c  y o k e ,
/  -  v a c u u m  J a c k e t ,  B  -  a m p u l e .

^ - o S u c c e s s i v e  s t a g e s  o f  l n d e n t o r  a c t l o n

p  t u  3 5  -  4 0  a t m )  a n d  e s t a b l i s h i n g  e q u i l i b r l u m ,  t h e  s p e e d  o f  t h e  c r y s t a l - l i q u i d
b o u n d a r y  d i d  n o t  e x c e e d  I  u , / s e g  ( s e e  F i g .  2 - I ) .  T h e  p e n e t r a t i o n  o f  t h e  i n d e n -
J -nn  i n i - n  r -ha  nn \ /S ta l  OCCUr red  a t  a  speed  tu100  1 t / seC  and  l ed  tO  the  fOrma t lOn  O fv f J

a  d e e p  c r a t e r  w i t h  e d g e s  s u r r o u n d e d  b y  t h e  r r e x t r u d e d t r m a t t e r ,  t h e  v o l u m e  o f
wh i ch  was  comparab le  w i t h  t he  vo lume  occup ied  by  t he  pene t ra t i ng  end  o f  t he  i n -
, { a n + ^ r  / I 1 i o  2 - I I ) .  W h e n  t h e  c u r r e n t  w a s  t u r n e d  o n ,  t h e  i n d e n t o r  d r o p p e d  a n d
l -ha  r l aan  i n r ran f  a t l on  p rodUced  by  i t  WaS unexpeCted l y  ??hea l -ed r r  w i t h i n  seVera le v v t s  + r r s e r r v L

s e c o n d s ,  1 . e  . ,  d E  a  r a t e  o f  a b o u t  o n e  h u n d r e d  u , / s e c  ( F i g .  2 - I I I )  .

Af ter  equal i  zat ion of  the
m o v F  A t  . a  s n e c d  n n t  c v n e a d i n o ' lv  u  v r L v  u r l r 6  f

l ns t rument  w i th  the  cy l indr ica l
u r e d  w l t h  a  K M - 5  c a t h e t o m e t e r ,
s h o w n  1 n  F i g .  3 .

c rys ta l  su r face ,  1 t s  su r face  aga ln  con t i nued  to
! / s e c  ( f : - g .  2 - I V ) .  T h e  r e s u l - t s  o b t a l n e d  i n  t h e
' i  n A a n + a n  + l - ' a  A i  q n ' l  a a a m a n f  n f  r 4 [ i C h  W a S  m e a S -r  e r r v  u 4 p y r q u v r r

are

N o  p e n e t r a t l o n  o f  b h e  l n d e n t o r
t o o k  p l a c e  u p  t o  a  c u r r e n t  o f  0 . 5  A
( e f f e c t i v e  f o r c e  t u 3 3 0  d y n ) .  W i t h
fu r the r  i nc rease  o f  t he  ac t i ve  f o r ce
t h e  i n d a n t n r  h c o c n  1 . ^  n a n a + r c t a  l y 1 l 9v v  b @ r  v v  y e r r v

t he  c r ys ta l  a t  a  p rac t l ca l l y  cons tan t
s p e e d  t u 3  U / s e c .

W e  c o n s i d e r  t h e  m o s t  i n t e r e s t l n g
o f  t he  qua l i t a t i ve  obse rva t i ons  made
by us to be the format ion and I 'heal - -

i n E r r  o f  t h e  i n d e n t a t l o n  o n  t h e  b o u n d -- r r O

ary  o f  t he  l l qu id  a r i d  t he  c r ys ta l - ,
wh l ch  can  ha rd l y  be  a t t r i bu ted  to
some tempera tu re  e f f ec t s .

We  now have  a t  ou r  d i sposa l  a
me ta l l i c  c r yos ta t  w i t h  p lane -pa ra l -
Ie1 10 x !O rnrn windows of  chemical
g l a s s ,  s e a l e d  w i t h  a  l a p  j o i n t  i n t o
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F i g .  3 .  D l s p l a c e m e n t  o f  i n d e n t o r  v s
{ - ] - r a  l - ' i m a  f h o  ^ n i l  e l l r r e n t -  n n # t h ev + r ' r v  t  r v l r v ,

a c t i n g  f o r c e .
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f e r roch rome  f rames  wh lch  a re  t hen  b razed  w l th  Wood ' s  a l l oy  t o  a  s ta ln less -s tee l
he l i um vesse l .  Such  w indows  can  w l ths tand  repea ted  the rma l -  shocks  f rom 300  to
B 0 o K  w i t h o u t  d i s t u r b i n g  t h e  v a c u u m .  T h u s ,  t h e  s i x  g l a s s  w a l - l - s  t h a t  d i s t o r t  t h e
n h i a n J -  o n a o f  ' l \ '  . r a  n c n l  a a o d  h r r  n n ' l r r  f r " r n  f h a  u r e l f  O f  t h e  V a C U U m  i a e k e t  a n r j  O ff v y + q v v s  v . ,  v L / L J  v v r v ,  u f l u  v o v u u . ' r  d u v r l v

t h e  c o n t a i n e r  w i t h  t h e  c r y s t a l .

The  new appa ra tus  w i l l  g rea t l y  f ac i l i t a te  t he  i nves t i ga t l on  o f  t he  mechan i -
c a f  p r o p e r t l e s  o f  c r y s t a l - l i n e  h e l 1 u m .
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