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yon  e twa  600 2k bis 1 t00 ~ reicht .  Als A n r e g u n g s m e c h a n i s m u s  
k o m m t  wahrsche in l i ch  ein DreierstoB zwisehen e inem ange-  
reg ten  n n d  zwel n o r m a l e n  A t o m e n  in Frage.  E i n  ~hnl icher  
ProzeB I t ihr t  n~tmlieh zur  B i ldung  yon  Edelgas-Molekel ionen 
in einer  En t ladung~) .  

Fig. 3 zeigt das  s i ch tba re  S p e k t r u m  einer  dera r t igen  
C o r o n a - E n t l a d u n g  in He  COil 500 bzw. 0, t  Torr .  ]Bei hohen  
D r u c k e n  ersche in t  auBer d e m  H e - A t o m s p e k t r u m  n u t  eine 
]Bandenserie bei 4640 A, die m i t  a b n e h m e n d e m  D r u c k  all- 
m~hl ich  schw~cher  wird. Falls  sic m i t  der  in d iesem Spektra l -  
bereich l iegenden t-Ie~-]Bande ident i sch  sein sollte, w~re dies 
eine Stfitze fiir die oben ge~ul3erte V e r m u t u n g  fiber den  Ur- 
s p r u n g  der  bet h6heren  D r u c k e n  ge fu~denen  UV-S t r ah lung ,  
da  das  e rw~hn te  K o n t i n u u m  racist  z u s a m m e n  mi t  d e m  Hee- 
B a n d e n s p e k t r u m  beobach t e t  wird~),~). 

]Bei D r u c k e n  u n t e r  I Tor r  t r i t t  in IIe, Ne u n d  Ar eine gas-  
ionis ierende S t r a h l u n g  auf.  Die Photoionisat ions-XNirkungs-  
que r schn i t t e  der  Edelgase  gegeni iber  ihrer  e igenen S t r ah lung  
be t r agen  1,5 " t0  -~ ,  5 " 10 -1~ bzw. t0 �9 ~10 -~v cme. Es  h a n d e l t  
sich h ier  m i t  grOBter Wahrsche iu l i chke i t  u m  ~Funkeutinien der  
Edelgase.  Wie  aus  Fig. 3 b zu e rsehen  ist, wird ngml i ch  bet  
dieseI1 D r u c k e n  das  S p e k t r u m  des He - Ions  angeregt .  
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�9 ) Das yon der Firma Linde bezogene Reinsthelium wurde noch 
einer speziellen Nachreinigung unterzogen. 

1) FINKELNBURG, W.: Kontinuierliche Spektren. 1938. 
~) HO~IELn, J . :  Physic. Rev. 35, 1f33 (1930); 36, 784 (1930). 
~) HORNBECK, J. : Physic. Rev. 84, 6t 5 (f951). - -  HORNBECK, J., 

u. J. MOLNAR: Physic. Rev. 84, 62t (195t). 
4) BEMERL, W., U. H. FETZ: Z. angew. Phys. S (1956). 

reasonable  r ange  of t empe -  
r a tu re  r e m e m b e r i n g  our  as- 
sumption, namely ,  t h a t  of 
cons ider ing  V to be cons tan t .  
I t  is g ra t i fy ing  to  no t e  t h a t  
even  in t he  case of t h e  h igh ly  
associa ted  l iquid like water ,  
where  t he  a s s u m p t i o n  of con-  
s t a n c y  of pack ing  factor  also 
fails, we ge t  nea r ly  a s t r a i g h t  
line p lo t  in t h e  r ange  f rom 
me l t ing  to t he  boi l ing po in t  
of t h e  liquid. Table  t records 
t he  va lues  of S ca lcu la ted  
f rom t h e  re la t ion (6) a long  

Now, since t he  va r ia t ion  of S wi th  T is m u c h  more  fas te r  t h a n  
t h a t  of V wi th  T in liquids,  we shal l  a s s u m e  t h a t  i t  r ema ins  
c o n s t a n t  over  a reasonable  range  of t empe ra tu r e .  So equa-  
t ion  (4) becomes  

s = ( ~ I T  - ,~)". (5) 

I t  is a well k n o w n  fact  t h a t  t he  sur face  t ens ion  t e n d s  to 
van i sh  nea r  t he  critical region because  t he  in terface  between. 
l iquid and  v a p o u r  phases  d i sappears  here. App ly ing  th i s  
condi t ion,  equa t i on  (5) is f u r t he r  s implif ied to  

S = C. [ ( r ~ -  T) /T]% (6) 

where  C and  n are c o n s t a n t s  a n d  T c is t he  cri t ical  t em p e -  
ra ture .  Fig. 1 gives a plot  of log S ve rsus  log [(T c --  T) /T]  for 
a n u m b e r  of l iquids over  a 
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Fig. 1. Log S versus log [(T~ -- 
T)/T]. 1 water; 2 ethyl-alcohol; 
3 benzene; 4 carbon disulphide 

wifll i ts  obse rved  va lues  (c. g .s .  uni ts)  in t h e  case  of ben-  
zene, which  are in ve ry  good agreement .  

Temperature Variation of Surface Tension as a Free Volume Problem 

Recen t l y  in a n u m b e r  of c o m m u n i c a t i o n s  1) t he  au tho r s  h a v e  
t r ied  to es tab l i sh  a genera l  para l le l i sm a m o n g  t he  p h e n o m e n a  
of v i scos i ty  (U), v a p o n r  p ressure  (p), a n d  sur face  t ens ion  (S) 
of l iquids,  special ly  as regards  the i r  t e m p e r a t u r e  var ia t ion .  I t  
was  k n o w n  for a long t i m e  t h a t  f lu id i ty  (reciprocal of viscos- 
ity) and  free v o l u m e  are connec ted  b y  some  s imple  relation2). 
]BATSCHINSt~I'S a) empir ica l  re la t ion be tween  v iscos i ty  and  
specific v o l u m e  m a y  be considered as one of t he  f irst  a t t e m p t s  
in th i s  direction.  Very  r ecen t ly  ~VIUKttERJEE ~) ha s  corre la ted 
u l t rason ic  ve loc i ty  in l iquids  wi th  the i r  free vo l ume  f rom the  
free v o l u m e  t h e o r y  of EYRING and  coworkers.  An  expe r imen-  
t a l  t e s t  of th i s  re la t ion ha s  revealed t h a t  for m o s t  of t he  
unassoc ia t ed  s imple  l iquids f lu id i ty  is p ropor t iona l  to free 
vo lume.  This  piece of i n fo rma t ion  was  of g rea t  i mpor t ance  
in d e d u c i n g  a re la t ion be tween  ~ and  T, as was  done by  one 
of u s ~ ) .  As  i t  is su spec t ed  t h a t  t he re  is a close r e semblence  
be tween  t he  p h e n o m e n a  of v iscos i ty  and  surface  tension,  an  
a t t e m p t  was  m a d e  also to es tab l i sh  a func t iona l  re la t ion 
be tween  free v o l u m e  (V/) and  S and,  fu r the r  a re la t ion 
be tween  S and  T. F r o m  a ve ry  s implif ied s t r uc t u r e  of l iquid 
one of t h e  au tho r s  sb) ha s  shown  t h a t  S and  Vf are re la ted as 

s = c / v p ~ ,  ( t )  

where  C and  n are c o n s t a n t s  and,  S and  T are re la ted as 

log S = a + b / T  -- c log T .  (2) 

I n  t h e  p r e s e n t  c o m m u n i c a t i o n  i t  is i n t ended  to es tab l i sh  
a s imple  re la t ion  be tween  S and  T s t a r t i n g  f rom equa t ion  (1). 
F r o m  the  cons idera t ion  of pa r t i t i on  func t ion  in a l iquid i t  
was  shown  by  ~EYRING et  al s) t h a t  t he  free vo l ume  of a l iquid 
is re la ted  to i ts  mola r  v o l u m e  by  t he  express ion  

V / : (  c R T I  ~ 
\ z l E ~ , . J  V, (3) 

where  V rep resen t s  t he  mola r  volume,  z]Ewp, is t he  energy  of 
vapor isa t ion ,  a n d  as a f i rs t  a p p r o x i m a t i o n  t he  pack ing  fac tor  
c m a y  be considered cons tan t .  Since A E ~ , p . =  L - -  R T one 
gets  f rom equa t ions  (1) and  (3) 

S = (C']Vn/3) �9 ( L i T  -- .R) n, 

where L is t he  n o r m a l  l a t en t  h e a t  of vapor i sa t ion  and  C" is 
a cons tan t .  ]But for m a n y  s u b s t a n c e s  t he  va r ia t ion  of L wi th  T 
m a y  be represen ted  ~) by  L = L o - - a T  , hence  

s = (c ' /v"~.) ( A / r  - ~)" .  (4) 

Naturwiss. ~95G 

Table 1. Benzene, Te= 561,5~ n =  0,6813 and C= 30,61 

I 1323 333 T ~ K 283 303 i 313 353 S(~ I 273 1293 I 
31.58 30.22 28.88 26.26   .98123.721 g2 8 21.26 

S(calc.)131.78130"27i 28"84 i 27.50 26.16] 24.90J 23.68 22.51 2t-38 

The  a u t h o r s '  g ra te fu l  t h a n k s  are due  to Prof.  S. GHOSH, 
Dr. K. MAJUMDAR and  Dr.  Y . P .  VARSHI~I for the i r  in te res t  in 
t h e  inves t iga t ion .  
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Das lntensifiitsverhiiltnis K~ : K~ 
als Hinweis auf selektive Ver~inderungen an Legierungsanteilen 

Das Intensit/itsverh~iltnis K~ : ~2fl ist etwa 4 : I, wenn man 
an einer Netzebene eines Stoffes reflektiert, dessen chemische 
]3estandteile hinsichtlich ihrer K- oder L-Absorptionskanten- 
Wellenl~ngen hinreichend groBe Wellenl~ngenunterschiede 
gegen die eingestrahlte K-Strahlung besitzen. Anders werden 
die Verh~iltnisse, wenn man z.]B. Eisen mit ~obalt-K-Strah- 
lung bestrahlt. Die Wellenl~inge der K-Absorptionskante yon 
Fe liegt mit I, 740 kX zwischen den Werten fiir Co-K~ rnit 
1,787 kX und Co-/(# mit 1,617 kX. Dadurch erfolgt eine 
Absorption der Co-K/~-Komponente im I~isen, so dab das 
Intensit/itsverhiiltnis Co-K~: Co-K B nunmehr etwa 35 : I wird. 
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