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Suszept ib t l i t | t t  e r s t  w~hrend  d e r  E r s t a r r u n g  d e r  
E r s t a r r u n g  d e r  Leg i e rung  (Kurve 5). 

O le i ches  V e r h a l t e n  w i r d  auch b e i  e i n e r  Gold-  
K o b a l t - L e g i e r u n g  m i t  t ier  Z u s a m m e n s e t z u n g  des  
Eu tek t tkum yon Z7 At.% Co f e s t g e s t e l l t  (Fig.  2). 
Die s p e z l f l s c h e  S u s z e p t i b i H ~ t  d e r  L e g i e r u n g  
befo lg t  i m  f l i l s s ingen  Zns tand  e in  C u r i e - W e l s s -  
Gese tz .  Be i  d e r  Abktihlung s t e ig t  m i t  Beginn d e r  
eu tek t l schen  E r s t a r r u n g  d ie  S u s z e p t i b i l i ~ t  s e h r  
s t a r k  arL Im Gesev~satz dazu fg l l t  b e i  e i n e r  
× -T-Aofhe i zku rve  d i e s e r  P r o b e  d ie  S u s z e p t l b l l i -  
t~tt e r s t  be i  hSheren  T e m p e r a t u r e  auf den G l e i c h -  
g ewi c h t swe r t  ab,  obwohl d ie  L e g i e r u n g  b e r e i t s  
be i  996oc  au fgeschmolzen  i s t ,  wie  s i c h  aus  d e r  
t h e r m i s c h e n  A n a l y s e  e rg ib t .  Der  Suszep t ib i l i t l i t s -  
abfa l l  i s t  yon d e r  Aufhe izgeschwindigke i t  a b -  
httngig. Diese  1st z u s a m m e n  m i t  d e r  l 'J13erhitzungs- 
t e m p e r a t u r  en t sche idend  fl lr  d ie  Auf l~sungsge-  
schwindigke i t  d e r  k o b a l t r e i c h e n  P h a s e  in d e r  
Schmelze .  

Die  Auswer tung  d e r  X-T-Kurve  d e r  f lUss igeu 
G o l d - K o b a l t - L e g i e r u n g  (Fig .  2) e r g i b t  e ine  
p a r a m a g u e t l s c h e  C u r i e - T e m p e r a t u r  8 o = 610oc  
und e tn  e f fek t ives  auf Co bezogenes  mk~met lsches  
A t o m m o m e n t  v o n p ~ f f  = 3.45. ~B, in  t J 'vere in-  

s t l m m u n g  m i t  von Weft  [5] durchgef l ih r ten  M e s -  
sungen. 

Nakagawa [6] t e i l t e  k i l r z l i ch  ~hnliche E r g e b -  
n i s s e  m a g n e t l s c h e r  Messungen  an G o l d - K o b a l t -  
L e g i e r u n g e n  m i t  30 und 40 At.% Co m i t  und fo l -  
g e r t e  ebenfa l l s ,  class d i e s e  f l l l s s igen  L e g i e r u n -  
gen nicht  f e r r o m a g n e t i s c h  sind. 

D ie se  n icht  u n e r w a r t e t e n  E r g e b n i s s e  s tehen  
i m  W i d e r e p r u c h  zu e i n e r  Ver~ffent l ichung yon 
Busch  und Ouentherod t  [7], nach d e r  Gold-Koba l t -  
L e g i e r r u n g e n  in d e r  Nffl~e d e r  eu t ek t l s chen  Kon-  
z e n t r a t i o n  (27 At.% Co) im f l t i s s igen  B e r e i c h  
C u r i e - T e m p e r a t u r e n  aufweisen  sol ien.  
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If electrons are trapped in vortex lines of rotating He H, they can emerge into the vapor phase without 
overcoming any detectable energy har r ie r .  This observation of the extraction of electrons from straight 
vortex lines above 1.1OK agrees very well with the evaporation of electrons from vortex rings studied 
by Surko and Reff below 0.7°K 

To e x t r a c t  e l e c t r o n s  f r o m  the bubble  s t a t e  
in s t a t i ona ry  l iquid  he l i um into the gas  phase  one 
m u s t  o v e r c o m e  a po ten t i a l  b a r r i e r  of 25OK fo r  
t e m p e r a t u r e s  be tween  1.6°K and 1.1°K, w h e r e  
the m e a s u r e d  c u r r e n t s  b e c a m e  van ish ing  sm~11 
[1]. Th i s  b a r r i e r  was  ma in ly  a t t r i b u t e d  to the  
i m a g e - f o r c e  po ten t i a l  ac t ing  on a c h a r g e  in  the  
v ic in i ty  of an  i n t e r f a c e  be tween  two m e d i a  of dif-  

* Present  adress  : Physics Department, Cornell Univer- 
s i t y ,  Ithaca, N.Y. 

f e r e n t  d i e l e c t r i c  cons tan t s .  However  Surko and 
Reff [3] r e c e n t l y  r e p o r t e d  that  be low 0 .7°K e l e c -  
t rone  can  e m e r g e  f r o m  the l iqu id  s u r f a c e  without  
o v e r c o m i n g  any no t i ceab le  b a r r i e r  ff they a r e  
t r a p p e d  in  v o r t e x  r ings .  Th i s  l e t t e r  r e p o r t s  on 
an  e x p e r i m e n t  w h e r e  e l e c t r o n s  a r e  c a p t u r e d  by  
v o r t e x  l i ne s  in ro ta t ing  He 11 and then a r e  d rawn 
into  the gas  phase  a long the v o r t e x  core .  

The  e x p e r i m e n t a l  c e l l  i s  shown in fig.  1. At  
the  bo t t om of the ro ta t ing  bucket ,  a nega t ive  ion 
b e a m  i s  p r o d u c e d  in  t h e  usua l  m a n n e r  by  a radio-  
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Fig. 1. Current at collector C as a function of temper- 
ature for different rotation frequencies o). Insert : Elec-  

trode structure of the measuring cell. 

ac t ive  sou rce  S, a g r id  G and a p la te  A. The c u r -  
ren t  was m e a s u r e d  at co l l ec to r  C which was 
sh ie lded  by tube B. A, B and C were  grounded. 
An e l e c t r o m e t e r  a m p l i f i e r  was mounted on the 
ro ta t ing  axis  at t he  top of the cryos ta t .  The 
bucket  was f i l l ed  with l iquid hel ium with the l iq-  
uid l eve l  e i t he r  above or  below the co l l ec to r .  In 
e i t he r  ca se  without ro ta t ion no c u r r e n t  was de-  
tec tab le  at  the co l l ec to r  ( less  than 10-14A) 
w h e r e a s  with rotat ion,  the ions a r e  cap tured  by 
the vo r t ex  l ines  and move along the c o r e  due to 
the p r e s e n c e  of p a r a l l e l  e l e c t r i c  f ie ld  components .  
Evident ly ,  only e l e c t r o n s  t rapped on vo r t ex  l ines  
contr ibute  to the c o l l e c t o r  cu r ren t .  

Fig.  1. shows the c u r r e n t  j i m n  a r r i v i n g  at the 
co l l ec to r ,  i m m e r s e d  in the l iquid,  as  a function 
of t e m p e r a t u r e  for  d i f fe ren t  ro ta t ion  f r e q u e n c i e s  
w. Between 1.8°K and 1.6°K the c u r v e s  exhibi t  
the sharp  t e m p e r a t u r e  dependence of the e f fec t ive  
c r o s s  sec t ion  fo r  ion trapping.  The s l ight  r i s e  
below 1.6°K is  probably  due to the i n c r e a s i n g  
mobiUty.  In the case  when the l iquid su r f ace  was 
below the co l l ec to r ,  the correspondi. 'ng c u r r e n t s  
j n o t  i m m  w e r e  nea r ly  iden t ica l  to j l m m ,  that is  
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Fig. 2. Current across the liquid surface normalized 
to current in the liquid as a function of the reciprocal 
temperature. (Deviation from 100% is due to charge 

leakage in vapor to guard electrode B. ) 

they had the same  t e m p e r a t u r e  dependence and 
the i r  absolute  va lues  ranged f rom 82% to 100°/o 
j l m m ,  depending s l ight ly on the separa t ion  be-  
tween the co l l ec to r  and the l iquid su r face  be -  
cause  a f r ac t ion  of the e l e c t r o n s  in the gas could 
leak to the tube B. (The separa t ion  ranged f r o m  
1 mm to 3 ram). In fig. 2 as  an example  for  
o) = 80 rpm the n o r m a l i z e d  c u r r e n t s  
j n o t  i m m / j i m m  a re  plot ted  as  a function of the 
r e c i p r o c a l  t em pe ra tu r e .  The t e m p e r a t u r e  in-  
dependence of this ra t io  c l e a r l y  shows the ab-  
sence  of any Bol tzmann fac to r  exp (-dp/hT) for  
~/h > 0.5°K. Hence we conclude that  trapped 
e l e c t r o n s  can e m e r g e  along the vor t ex  c o r e s  
into the vapor  without encofinter ing a potent ia l  
b a r r i e r  g r e a t e r  than 0.5OK. 

An unders tanding of the mechan i sm of the 
e l ec t ron  e jec t ion  involves  a de ta i led  model  of the 
vo r t ex  co re  including the quest ion to what deg ree  
the vo r t ex  co re  is  empty o r  f i l led  with n o r m a l  
fluid. In this  expe r im en t  the vanishing su r f ace  
b a r r i e r  s e e m s  to conf i rm the assumpt ion  [2] that 
the e l e c t r o n s  indeed e m e r g e  along paths  of low 
density.  
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