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The A-point, entropy and densi ty  of He II have been found to be independent of rota t ion up to W = 110 sec -1 
to within AT~ = 10 -5°K,  AS = 7 × 10 -4 jou le /mole  OK, andAp/p = 2 × 10 -6 respect ive ly .  

R e c e n t l y  A n d r o n i k a s h v i l i  a n d  T s a k a d z e  [1] 
r e p o r t e d  t h a t  t he  d e n s i t y  of l i q u i d  h e l i u m  i n -  
c r e a s e d  in a n  a n o m a l o u s  a n d  t e m p e r a t u r e  d e p e n -  
d e n t  way w h e n  the  l i q u i d  w a s  s e t  in to  r o t a t i o n .  
T h e  r e l a t i v e  i n c r e a s e  {p (w) - p (0) ) /p  (0) f o r  ¢~ = 
= 30 s e c  -1 a m o u n t e d  to 2.1 x 10 -4  n e a r  b e l o w  t he  
A-po in t  a n d  d r o p p e d  to z e r o  w i t h i n  5 m d e g  in  t he  
i m m e d i a t e  v i c i n i t y  of t he  A-poin t ,  r e m a i n i n g  
z e r o  f o r  T > T  A. 

If  one  a s s u m e s  t he  A - t r a n s i t i o n  of r o t a t i n g  
h e l i u m  to  b e  of t he  s e c o n d  o r d e r  t he  f i n i t e  d e n -  
s i t y  c h a n g e  d e s c r i b e d  a b o v e  m a y  l e a d  to a f i n i t e  
s h i f t  of t h e  A - t e m p e r a t u r e .  W e  h a v e  t h e r e f o r e  
m e a s u r e d  t h e  t e m p e r a t u r e  of t he  A-po in t  f o r  n o n -  
r o t a t i n g  a n d  r o t a t i n g  h e l i u m  up to  a n g u l a r  v e l o -  
c i t i e s  of w = 110 s e c  -1 .  

T h e  l i q u i d  was  r o t a t e d  in  a t h e r m a l l y  i n s u -  
l a t e d  c y l i n d r i c a l  c o p p e r  c an  (3.6 c m  d i a m .  "and 
6 .2  c m  long)  w i t h  a c a r b o n  r e s i s t o r  a s  a t h e r m o -  
m e t e r  i m m e r s e d  in  t he  r o t a t i n g  l iqu id .  T h e  p a s -  
s i n g  of t h e  A-po in t  w a s  r e c o g n i z e d  by  a n  a b r u p t  
c h a n g e  of t he  h e a t i n g  r a t e  and ,  i n d e p e n d e n t l y ,  by  
a s u d d e n  o v e r h e a t i n g  of t he  c a r b o n  r e s i s t o r  
w h e n  i t s  h e a t  i n p u t  e x c e e d e d  10 -7  wa t t .  

O u r  e x p e r i m e n t s  w h i c h  w e r e  p e r f o r m e d  a t  
h i g h e r  r o t a t i o n a l  s p e e d s  a n d  w i th  a h i g h e r  p r e -  
c i s i o n  t h a n  p r e v i o u s  o b s e r v a t i o n s  [2],  s h o w  to  a n  
a c c u r a c y  of 10 -5  OK t h a t  the  t e m p e r a t u r e  of t he  
A-po in t  i s  i n d e p e n d e n t  of r o t a t i o n  up  to  a n  
a n g u l a r  v e l o c i t y  of w = 110 s e c  -1.  

T h e  c h a n g e  of t he  d e n s i t y  a t  ~0 = 30 s e c  -1 a n d  
T = 1 .74°K r e p o r t e d  in  [1] s h o u l d  l e a d  to  a 
c h a n g e  of e n t r o p y  AS = S(~0) - S ( 0 )  = 0.1 
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Fig. 1. Relat ive var ia t ion  of the densi ty of liquid 
hel ium with rotat ion.  The solid curves  r ep re sen t  the 
pycnometr ie  data of ref .  1. The open and solid points 
a re  our d ie lec t r ic  m e a s u r e m e n t s  at two s im i l a r  t e m -  
p e r a t u r e s .  The t e m p e r a t u r e  was control led to be t t e r  

than 10 -4 °K. 
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J o u l e / m o l e  OK [2]. By s e t t i n g  5 g of He II in  r o t a -  
t i o n  a d i a b a t i c a l l y  we l o o k e d  f o r  a t e m p e r a t u r e  
c h a n g e .  W i t h i n  AT = 1 0 - 4 ° K  a t  T = 1 .80°K we d id  
n o t  f i nd  any  t e m p e r a t u r e  c h a n g e s  c a u s e d  by r o t a -  
t i o n  up  to  ¢~ = 110 s e c  -1.  T h i s  m e a n s  t h a t  t h e  e n -  
t r o p y  r e m a i n s  c o n s t a n t  w i t h i n  AS = 7 ×  10 . 4  
j o u l e / m o l e  OK a n d  t h a t  t he  d e n s i t y  i s  no t  d e p e n -  
d e n t  on w w i t h i n  Ap/p  = 2x10-6  a t  o u r  a n g u l a r  
v e l o c i t i e s  a n d  a t  T = 1 .80°K.  

T h e s e  r e s u l t s  c an  on ly  b e  u n d e r s t o o d  if  t he  
d e n s i t y  of h e l i u m  d o e s  no t  d e p e n d  on r o t a t i o n  in 
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Fig. 2. Relative variation of the density with t empera -  
ture of stationary helium (according to ref.  6) and of ro-  
tating helium (co = 79 sec -1). The points were taken 
over  a t ime of 54 minutes between 2.10OK and 2.20°K 
with the helium ~ r m i n g  up; they were fitted to the data 

of ref .  6 at Tk. 

the  way r e p o r t e d  in [1]. R e c e n t  e x p e r i m e n t s  by 
A h l e r s  [2], Ande l in  [3] and by Smi th  et  al .  [4] 
did,  in f ac t ,  show no ind i ca t i on  of a dens i t y  v a r i a -  
t ion  wi th  r o t a t i o n .  

T h i s  c o n c l u s i o n  i s  s t r o n g l y  s u p p o r t e d  by our  
own m e a s u r e m e n t s  of the  l iqu id  dens i t y  shown in 
f ig .  1. E v i d e n t l y  the  dens i t y  r e m a i n s  c o n s t a n t  i n -  
dependen t  of ¢o in c o n t r a s t  to the  r e s u l t s  by 
A n d r o n i k a s h v i l i  and T s a k a d z e  [1]. F o r  t h e s e  e x -  
p e r i m e n t s  we u s e d  a d i e l e c t r i c  m e t h o d  [5]: A 
c y l i n d e r  c a p a c i t o r  ( 2 c m  long,  0.9 cm d i a m . ,  
10 -2  c m  spac ing )  i m m e r s e d  v e r t i c a l l y  in the r o -  
t a t i ng  l iqu id  c o n t r o l l e d  the  f r e q u e n c y  of a 16 MHz 
tunne l  d iode  o s c i l l a t o r .  By o b s e r v i n g  the f r e -  

quency  of the o s c i l l a t o r  i t  was  p o s s i b l e  to de t ec t  
s m a l l  dens i ty  changes  of the  l iqu id  i n s ide  the  
c a p a c i t o r .  F ig .  2 shows ,  in addi t ion ,  that  wi th in  
~ p / p  = 5x  10 -6  no a n o m a l o u s  d r o p  of the dens i ty  
o c c u r s  at  the h -po in t  when r o t a t i n g  s u p e r f l u i d  
h e l i u m  i s  hea t ed  th rough  the h - t e m p e r a t u r e  
(while  in r e f .  1 a d rop  of h p / p  = 2.1X 10 -4  was  
r e p o r t e d  a l r e a d y  fo r  w as  s m a l l  a s  30 s e c - 1 ) . T h e  
s a m e  r e s u l t s  w e r e  ob ta ined  with  a n o t h e r  
c y l i n d e r  c a p a c i t o r  hav ing  a spac ing  of 0.5 m m .  

Our  r e s u l t s  a r e  in a g r e e m e n t  with e a r l y  e x -  
p e r i m e n t s  by C h a s e  [7], who did not  f ind any i n -  
f l u e n c e  of r o t a t i o n  on the v e l o c i t y  of sound: The  
v e l o c i t y  of sound r e m a i n e d  cons t an t  wi th in  5x  
x 10 -6 f o r  a n g u l a r  v e l o c i t i e s  up to w = 20 s e c  -1.  

We wish  to e x p r e s s  our  g r a t i t u d e  to P r o f e s s o r  
K. D r a n s f e l d  fo r  s t i m u l a t i n g  i n t e r e s t  and suppor t  
of the  r e s e a r c h .  Thanks  a r e  due to P r o f e s s o r  H. 
M e y e r  fo r  he lpfu l  a d v i c e  c o n c e r n i n g  the  tunne l  
d iode  o s c i l l a t o r  and to P r o f e s s o r  W. B r e n i g  and 
D r .  W a g n e r  f o r  s e v e r a l  u s e f u l  d i s c u s s i o n s .  

R e f e r e n c e s  
1. E.L.Andronikashvi l i  and J .  S. Tsakadze, Phys. Let-  

te rs  18 (1965} 26; 20 {1966) 446; JETP  Letters  2 
(1965} 177. 

2. G.Ahlers ,  Bull. Am. Phys. Soc. 12 (1967) 551. 
3. J .Andelin,  Phys. Rev. Let ters  18 (1967} 483. 
4. E.Smith,  R.Walton, H.V.Bohm and J .D.Reppy,  

Phys. Rev. Let ters  18 (1967} 637. 
5. C.Boghosian, H.Meyer  and J . E . R i v e s ,  Phys. Rev. 

146 (1966) 110. 
6. C .E .Chase ,  E.Maxwell ,  W.E.Mil le t t ,  Physica 27 

(1961) 1129. 
7. C .E .  Chase, J.  Fineman and W. E. Millett,  Physica 

25 (1959} 631. 

210 


