
Beiträge zur Kenntnis der atmosphärischen Elektrizität
Nr. 76

Über den Ladungsverlust einer Kugel in 
ruhender und in bewegter Luft 

I. Mitteilung
Von

Egon von Schweidler
ordcntl. Mitglied d. Akad. d. Wiss.

(Mit 2 Textfiguren)

(Vorgelegt in der Sitzung am 3. Juli 1941)

D a s  P r o b le m , d e n  L a d u n g s v e r lu s t  e in es  e le k tr is c h  g e la d e n e n  
K örp ers  in  e in e m  u n e n d lic h  a u s g e d e h n te n  io n is ie r te n  L u f t r a u m  
zu b e r e c h n e n , u n d  z w a r  ers ten s  in  ru h e n d e r  u n d  z w e ite n s  in  
s trö m e n d e r  L u f t ,  is t  s c h o n  v o r  lä n g e re r  Z e it  m e h r fa c h 1 b e h a n d e lt  
w o rd e n . E s  is t  a u c h  v o n  B e d e u t u n g  fü r  d ie  lu ft e le k tr is c h e  M e ß ­
m e th o d e , au s  d e r  b e o b a c h t e t e n  „ Z e r s t r e u u n g “  d ie  L e it fä h ig k e it  
der L u f t  zu  e rm it te ln .

W e n n  d ieses  a lte  P r o b le m  h ie r  n o c h m a ls  e in g e h e n d e r  u n t e r ­
su ch t w e r d e n  so ll, so  g e s c h ie h t  d ies  e in erse its , w e il s ich  b e i g e ­
n au erer B e t r a c h t u n g  z u n ä c h s t  g ew isse  b e g r i f f l ic h e  S c h w ie r ig ­
k e iten  e rg e b e n , d e re n  L ö s u n g  n ic h t  u n m it t e lb a r  e r s ic h t l ich  w ir d ,  
a n d ererse its  wreil d ie  fü r  d ie  P r a x is  w ic h t ig e  F ra g e , b is  zu  w e lc h e m  
u n teren  G re n z w e r t  d e r  S tr ö m u n g s g e s c h w in d ig k e it  d e r  L u f t  d ie  
A n w e n d u n g  d er  ü b l ic h e n  R ie c k e ’ s ch e n  F o r m e l zu lä ss ig  b le ib t ,  
b ish er k e in e  b e fr ie d ig e n d e  B e a n t w o r t u n g  g e fu n d e n  h a t .

D a  es s ich  h ie r  u m  d a s  P r in z ip ie lle  h a n d e lt ,  s o ll  zu r  V e r ­
m e id u n g  a llz u  g r o ß e r  m a th e m a t is c h e r  S c h w ie r ig k e ite n  d er  e in ­
fa ch ere  S p e z ia lfa l l  u n t e r s u c h t  w e r d e n , d a ß  d e r  g e la d e n e  K ö r p e r  
die F o r m  e in e r  K u g e l  h a b e , d e r  u n e n d lic h  a u s g e d e h n te  G a s ra u m  
g le ich m ä ß ig  io n is ie r t  sei u n d  d a ß  d ie  B e w e g l ic h k e it  d e r  p o s it iv e n  
u nd  d er  n e g a t iv e n  I o n e n  g l e i c h  sei.

1 E . R i e c k e ,  Ann. d. Phys. (4), 12, 52, 1903. —  J. J. T h o m s o n  
Conduction of electricity through gases, 1. ed., Cambridge 1903, S. 66 ff. —  
G. M i e, Ann. d. Phys. (4), 13, 857, 1904. —  R . S e e l i g e r ,  Ann. d. Phys. (4), 
33, 319, 1910. —  W . F . G. S w a n n, Terr. Magn., 19, 23 u. 81, 1914.
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210 E. v. Schweicller,

B e z e ic h n e t  q d ie  I o n is ie r u n g s s tä rk e , a  d e n  W ie d e r v e r ­
e in ig u n g s k o e f f iz ie n te n , n-L u n d  n2 d ie  Z a h l  d e r  p o s it iv e n , b zw  
n e g a t iv e n  I o n e n  in  d e r  V o lu m e n e in h e it ,  u n d  r2 d ere n  B ew eg ­
l ic h k e ite n , so  is t  d ie  im  e le k tr o s ta t is c h e n  M a ß s y s te m  a u sg ed rü ck te  
L e it fä h ig k e it  d es  G a ses

A  =  (n± —f- ?22 r2) c

D ie  b e id e n  G lie d e r  d ie se r  S u m m e  w e r d e n  g e w ö h n lic h  als ,,p o- 
l a r e “  L e it fä h ig k e it e n  Xi u n d  X2 b e z e ic h n e t ;  in  u n s e re m  S pezia l-

Y
fa ll is t  Xi =  X2 =  X =  y  D ie  g e lte n d e n  A n s ic h te n  s in d  n u n , daß

in  s t r ö m e n d e r  L u f t  (S t r ö m u n g s g e s c h w in d ig k e it  u) d er  L a ­
d u n g s v e r lu s t  g e g e b e n  sei d u r c h

/  =  - % = = - 4 « X ^ ±

u n a b h ä n g ig  v o n  d e r  G r ö ß e  d e r  G e s c h w in d ig k e it  u, s o la n g e  diese 
e in e n  n ic h t  n ä h e r  b e s t im m b a r e n  G r e n z w e r t  m e r k lic h  ü bersch re ite , 
d a ß  d a g e g e n  in  r u h e n d e r  L u f t  k e in e  r e c h t  d e f in ie r te  B ez ieh u n g  
z w is c h e n  L a d u n g s v e r lu s t  u n d  L e it fä h ig k e it  b e s te h e .

Z u r  s ch ä r fe r e n  F a s s u n g  d e r  P r o b le m s te l lu n g  is t  es nun 
z w e c k m ä ß ig ,  n ic h t  v o n  d e r  A n n a h m e  e in e r  g e g e b e n e n  L a d u n g  
o d e r  e in e m  g e g e b e n e n  P o t e n t ia l  d es  , ,Z e r s tr e u u n g s k ö r p e r s “  aus­
z u g e h e n , s o n d e r n  a n z u n e h m e n , d a ß  in  e in e m  (n ic h t  rea lis ie rbaren ) 
G e d a n k e n e x p e r im e n t  e in e r  K u g e l  v o m  R a d iu s  a d u r c h  einen 
u n e n d lic h  d ü n n e n , d a h e r  k a p a z it ä ts lo s e n  D r a h t  o d e r  k o n v e k t iv  
e in  k o n s t a n t e r  S t r o m  J z u g e fü h r t  w e r d e . G e f r a g t  
w ir d ,  w e l c h e  L a d u n g ^ ,  b z w . w e l c h e s P o t e n t i a l  Ua 
d ie  K u g e l  im  s ta t io n ä r e n  Z u s t a n d  a n n im m t , w e n n  d ie  d a s  ion isierte  
G a s  ch a r a k te r is ie r e n d e n  G r ö ß e n  g e g e b e n  s in d .

In  e in e m  d e m  O h m ’ s ch e n  G e s e tz  fo lg e n d e n  M e d iu m  (z . B. 
M e ta llk u g e l  in  e in e m  E le k t r o ly t )  w ä re  e in fa c h

Qa =  - r - r  u n d  U. =  5 “4 ? r A  cl
a ls o :

In  e in e m  io n is ie r te n  G a se  g ilt  b e k a n n t l ic h  d ie se  e in fa c h e  B ez ieh u n g  
n ic h t  m e h r . In  d e r  U m g e b u n g  d es  g e la d e n e n  K ö r p e r s  en tsteh en
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Über den LadungsVerlust einer Kugel. 211

R a u m l a d u n g e n  ( , ,E  l e k t r o d e n e f f e k  t “ ), d a  d ie  g le ic h ­
n a m ig e n  I o n e n  a b g e s t o ß e n , d ie  u n g le ic h n a m ig e n  a n g e z o g e n  w e r d e n . 
Im  r u h e n d e n  G a s  u m g ib t  s ich  d e r  K ö r p e r  m it  e in e r  , ,I  o n o -  
s p h ä r  e “ , d e re n  G e s a m t la d u n g  e n tg e g e n g e s e tz te n  V o r z e ic h e n s  
d em  a b s o lu te n  B e t r a g e  n a c h  m it  QÄ b e z e ic h n e t  w e r d e . D ie se  
L a d u n g  v e r ä n d e r t  d a s  e le k tr is c h e  F e ld  u n d  b e e in f lu ß t  d e n  W e r t  
des P o te n t ia le s  Ua. I m  s t r ö m e n d e n  G a s  w ir d  d ie se  I o n o s p h ä r e  
zu e in er  m it  e in e r  R a u c h fa h n e  v e r g le ic h b a r e n  „ I o n e n f a h n e “  
v e rw e h t .

H ä lt  m a n  re in  fo r m a l  a n  d e r  fr ü h e r  e r w ä h n te n  B e z ie h u n g  
z w isch en  L e it fä h ig k e it ,  S t r o m  u n d  P o t e n t ia l  fe s t  in  d e r  F o r m

so k a n n  m a n  A *  als d ie  „ S c h e i n l e i t f ä h i g k e i t “  d es  
G ases b e z e ic h n e n .

N a c h  d e m  o b e n  G e s a g te n  is t  im  s t r ö m e n d e n  G a s  n a c h  d er  
R ie c k e ’ s ch e n  T h e o r ie  A *  =  Xx o d e r  X2 je  n a c h  d e m  V o r z e ic h e n  
d er  K u g e l la d u n g , im  S p e z ia lfa l l  g le ich e r  B e w e g lic h k e it e n  a lso
A * = : X  =  A ,  dagegen Undefiniert im ruhenden G as.

£

D a s  V e r h ä ltn is  v o n  A *  zu  A  so ll n u n  fü r  ru h e n d e s  G a s  s o w ie  
fü r  la n g s a m  s tr ö m e n d e s  G a s  g e n a u e r  e r m it te lt  w e r d e n .

D ie  E r m it t lu n g  d e r  L a d u n g  Qa d e r  „ I o n o s p h ä r e “ , ih re r  
rä u m lich e n  V e r t e i lu n g  u n d  ih res  E in flu s s e s  a u f d a s  e le k tr is c h e  
F e ld  in  d e r  U m g e b u n g  d es  g e la d e n e n  K ö r p e r s  is t  e in  s p e z ie lle r  
F a ll in  d e r  B e h a n d lu n g  d es  s o g e n a n n te n  „ E l e k t r o d e n ­
e f f e k t e  s “ .

G le ich e  B e w e g l ic h k e it  d e r  b e id e n  I o n e n g a t tü n g e n  v o r a u s ­
g e s e tz t , g ilt  d a b e i  a llg e m e in  e in e  D if fe r e n t ia lg le ic h u n g  z w is ch e n  
d im e n s io n s lo s e n  G r ö ß e n  v o n  d e r  F o r m :

I. Die Scheinleitfähigkeit im ruhenden Gas.

m it d e n  G r e n z b e d in g u n g e n :

6 =  o o ;  7] =  1.

Sitzungsberichte d. mathem.-naturw. Kl., Abt. II a, 150. Bd., 5. bis 8. lieft. 15
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212 E. v. Schweidler,

D ie  L ö s u n g  is t  n ic h t  in  g e s ch lo s s e n e r  F o r m  a n g e b b a r , lä ß t  
s ich  a b e r  n a c h  G . M  i e (1. c . )  d a rs te lle n  d u r c h :

w o b e i :
Tj (g) =  l  +  (Ya _ l )  e - [ k l K + h ¥ + k 3t 3 + . . ^

f  =
3-1

_  2 ß
f - 1

ki (fti 1)

Ä . —  kj_ J, , 1 * ? '
/ t 2 + 3 7 _ T .

D ie  p h y s ik a l is c h e  B e d e u t u n g  d e r  G r ö ß e n  ß, g, y] is t  d ie  fo lg e n d e .
D e r  P a r a m e te r  ß is t  d u r c h  d ie  E ig e n s c h a fte n  d es  ion is ie rten  

G a ses  g e g e b e n , u n d  z w a r
8  izev

ß =  7

{e =  E le m e n ta r q u a n tu m , v =  B e w e g l ic h k e it ,  a  =  W ie d e r v e r e in i­
g u n g s k o e f f iz ie n t ) .

D ie  n u m e r is c h e n  W e r t e  d e r  o b e n g e n a n n te n  K o n s ta n te n  
b e i  v e r s c h ie d e n e n  W e r t e n  v o n  ß e r g e b e n  s ich  au s d e r  fo lg e n d e n  
T a b e lle .

T a b e l l e  1.

ß f Y *1 h k3

100 104-76 10-235 1-9275 0-8936
10 12-916 3-5938 1-6785 0 -5694 —

4 -0 6 -3496 2-5198 1-4955 0-3705 0 -0 50
3 -8 6-1214 2-4741 1-4840 0-3591 —
3 6 5-8924 2 4273 1-4717 0-3470 0 067
3 -4 5 -6615 2 -3794 1-4588 0-3346 —
3 -2 5•4293 2-3301 1■4449 0 -3214 —
3 -0 5 -1962 2-2795 1-4394 0-3162 —
2 -0 4 -0000 2-0000 1-3333 0-2222 0-012
1 -5 3 -3750 1-8371 1-2632 0-1662 —
1 -0 2-7183 1-6487 1-1640 0-0955 —
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Über den Ladungsverlust einer Kugel. 213

F ü r  k e rn fr e ie  a tm o s p h ä r is c h e  L u f t  v o n  n o r m a le m  D r u c k  
erh ä lt m a n  fü r  ß e in e n  n a h e  a n  3 ’ 6  l ie g e n d e n  W e r t ;  d ie se r  is t  
d a h er  d e n  s p ä te re n  n u m e r is c h e n  Z a h le n b e is p ie le n  z u g ru n d e  
g e leg t . W ie  s ich  au s  d e r  T a b e l le  e r g ib t ,  is t  d e r  V e r la u f  d er  F u n k ­
t io n  Y] (£) b e i  m ä ß ig e n  A b w e ic h u n g e n  v o n  d ie s e m  g e w ä h lte n  W e r t  
n ich t  w e s e n t l ic h  v e r ä n d e r t .

D ie  V a r ia b le n  £ u n d  rj h a b e n  im  a llg e m e in e n  P r o b le m  v e r ­
s ch ie d e n e  B e d e u t u n g  je  n a c h  d e r  F o r m  d es  g e la d e n e n  K ö r p e r s .  
Ist d ie s e r  e in e  u n e n d lic h  a u s g e d e h n te  e b e n e  P la t te ,  so  w e r d e  z u ­
n ä ch s t  e in e  L ä n g e  l d e f in ie r t  d u r c h  d ie  B e z ie h u n g  Iq e =  i/2 , d . h  
d ie z w is ch e n  d e r  P la t te  u n d  e in e r  in  d e r  E n t fe r n u n g  l l ie g e n d e n  
p a ra lle le n  E b e n e  e rz ie lb a re  S ä t t i g u n g s s t r o m  d i c h t e  
soll d e n  h a l b e n  W^ert d e r  d e r  P la t t e  z u g e fü h r te n  S t r o m d ic h t e  
b e tra g e n . D ie  F e ld s tä r k e  E (x) in  d e r  E n t fe r n u n g  x v o n  d e r

P la tte  w e r d e  d a n n  als F u n k t io n  d e r  d im e n s io n s lo s e n  G r ö ß e  i — y
I ß  \2

d a r g e s te llt ;  fe rn e r  w e r d e  d e r  Q u o t ie n t  =   ̂ g e s e tz t .
/£\ __

E s is t  a lso  „  , =  v /  yi u n d  d a h e r  E (0 ) =  7 E (00), w o b e iE ( 00) V 1 \ > I \ n
E ( 00) d u r c h  d ie  B e d in g u n g  g e g e b e n  is t , d a ß  in  seh r  g r o ß e r  E n t ­
fe rn u n g  d er  Z u s t a n d  d es  io n is ie r te n  G a ses  u n v e r ä n d e r t  b le ib t  u n d  
d a h er  i =  AE  (00) is t.

D e r  V e r la u f  d e r  F u n k t io n  \/rt (£) is t  fü r  d e n  a n g e n o m m e n e n  
P a r a m e te r w e r t  ß =  3 ’ 6  in  d e r  F ig . 1 so w ie  z a h le n m ä ß ig  in  d er
2. K o lu m n e  d e r  T a b e l le  2 (S . 2 1 6 ) d a rg e s te llt .

W ie  R . S e e 1 i g  e r (1. c . )  g e z e ig t  h a t , g il t  g e n a u  d i e  
g l e i c h e  D i f f e r e n t i a l g l e i c h u n g  w ie  o b e n  a u c h  fü r  
d en  E le k t r o d e n e f fe k t  in  d e r  U m g e b u n g  e in es  u n e n d lic h  la n g e n  
D r a h t e s  (R a d iu s  a) o d e r  e in e r  K u g e l  v o m  R a d iu s  a , w e n n  
fü r £, 7] u n d  l e in g e s e tz t  w ir d :
b e im  D r a h t :

b e i d e r  K u g e l :

r3— az _ ( Q ( r )\ 2 . //3 3\ _  770
£ —  i* _ a3 > rf\ ~  [q (o o j )  ’ 9 V a JI2}
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2 1 4 E . v. S c h w e id le r ,

w o b e i  i d e r  d e m  D r a h t  je  L ä n g e n e in h e it  z u g e fü h r te  S tro m ,
J d e r  d e r  K u g e l  z u g e fü h r te  S tr o m ,
\x (r) d ie  in  e in e m  Z y lin d e r  v o m  R a d iu s  r u n d  d er  L ä n g e  1 
Q (r) d ie  in  e in er  K u g e l  v o m  R a d iu s  r e n th a lte n e  

L a d u n g  b e d e u te t .

Fig. 1.
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Über den LadungsVerlust einer Kugel. 215

W e n n  a lso  e in e r  K n g e l  e in  k o n s ta n t e r  p o s it iv e r  S tr o m  J 
z u g e fü h rt  w ir d , so  n im m t  sie im  s ta t io n ä r e n  Z u s ta n d  e in e  p o s it iv e  
L a d u n g

Qa — Y Qoo —  Y Q

an, w o b e i  Q =  d ie  G e s a m t la d u n g  v o n  K u g e l  u n d  „ I o n o -4  7C A
Sphäre“ , a lso  Q =  Qa— QA is t.

D ie  I o n o s p h ä r e n la d u n g  h a t  d e n  a b s o lu te n  B e t r a g  Qa =
<3 (7— 1)-

D ie  rä u m lic h e  V e r t e i lu n g  d e r  L a d u n g  is t  z u n ä c h s t  d u r c h  
d ie F o r m e l  Q {i) =  Q \A] (8) a ls F u n k t io n  d e r  u n a b h ä n g ig e n  

v3— ft3V a r ia b le n  £ =  g e g e b e n . Z u  e in e r  a n s c h a u l i c h e n  D a r ­

s te llu n g  is t  es e r fo r d e r lic h , d a ra u s  d ie  F u n k t io n  Q (r) z u  b e ­
re ch n en  u n d  d ie se  fä l lt  v e r s c h ie d e n  au s  je  n a c h  d e m  V e r h ä ltn is
der o b e n  d e f in ie r te n  L ä n g e  l, d ie  m a n  als „ H a l b s ä t t i g u n g s ­
r a d i u s “  b e z e ic h n e n  k ö n n te ,  z u m  K u g e lr a d iu s  a.

D ie  fo lg e n d e  T a b e l le  2  e n t h ä lt  fü r  e in ig e  W e r t e  v o n  £ d ie  

z u g e o rd n e te n  W e r t e  v o n  =  \ A ]  (£) so w ie  d ie  au s d er  B e -

3 /  ö 3z ie h u n g  r =  ̂  ^  ^  ^ ^  b e r e c h n e te n  z u g e h ö r ig e n  W e r te  v o n  r
fü r v e r s c h ie d e n e  W e r t e  d es  Q u o t ie n te n  l/a. D ie  F ig . 2 s te llt  
ein ige  d e r  F u n k t io n e n  Q (r) g r a p h is c h  d a r .

A u s  d e r  T a b e l le  is t  zu  e rse h en , d a ß  in  D is ta n z e n , d ie  n u r  
w e n ig  g r ö ß e r  a ls  d e r  „ H a lb s ä t t ig u n g s r a d iu s “  l s in d , d ie  R a u m ­
la d u n g s d ic h te  d e r  „ I o n o s p h ä r e “  b e r e it s  u n m e r k lic h  k le in  w ir d .

U m  n u n  d ie  S c h e in le it fä h ig k e it  A *  zu  b e r e c h n e n , m u ß  
das d u r c h  d ie  K u g e l la d u n g  Qa u n d  d ie  I o n o s p h ä r e n la d u n g  — QA 
b e d in g te  P o t e n t ia l  Ua d e r  K u g e l  b e s t im m t  w e r d e n :

O O

U a = Q _ r * m .
a / rJa

S e tz t  m a n
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2 1 6 E . v. S c h w e id le r ,

s o  b e d e u t e t  d ie  d a d u r c h  d e f in ie r te  L ä n g e  A d ie je n ig e  E n tfe rn u n g  
in  d e r  m a n  s ich  d ie  g e s a m te  L a d u n g  Q k o n z e n tr ie r t  den k en  
k ö n n te ,  d a m it  sie  in  d e r  K u g e l  d a s s e lb e  P o t e n t ia l  e rz eu g e  wie 
b e i  ih re r  w ir k l ic h e n  r ä u m lic h e n  V e r t e i lu n g . M a n  m ö g e  A den 
„ Ä q u i v a l e n z r a d i u s  d e r  I o n o s p h ä r e “  n en n e n .

T a b e l l e  2.

t Q ( ? )
•jl für I ja :

s Q sehr groß 10 5 4 3 2 10/9

0 2 427 sehr klein 0 100 0 •200 0 250 0 333 0 500 0 900
0 •01 2 413 0 215 0 222 0 •260 0 294 0 360 0 511 0 901
0 05 2 354 0 368 0 371 0 386 0 402 0 440 0 553 0 906
0 1 2 282 0 464 0 466 0 475 0 485 0 511 0 597 0 911
0 2 2 143 0 585 0 585 0 591 0 597 0 612 0 669 0 922
0 3 2 006 0 669 0 670 0 674 0 677 0 688 0 729 0 932
0 4 1 886 0 737 0 737 0 740 0 743 0 750 0 780 0 943
0 5 1 770 0 794 0 794 0 796 0 798 0 803 0 826 0 953
0 6 1 662 0 843 0 844 0 845 0 846 0 850 0 866 0 962
0 8 1 473 0 928 0 928 0 929 0 930 0 931 0 938 0 982
1 0 1 321 1 000 1 000 1 000 1 000 1 000 1 000 1 000
1 2 1 206 1 063 1 063 1 062 1 062 1 060 1 055 1 018
1 5 1 095 1 145 1 145 1 144 1 143 1 140 1 128 1 043
1 8 1 038 1 219 1 218 1 215 1 215 1 210 1 194 1 068
2 0 1 019 1 260 1 260 1 258 1 257 1 252 1 235 1 083
2 5 1 002e 1 357 1 357 1 355 1 353 1 347 1 322 1 120
3 0 1 0002 1 442 1 442 1 440 1 437 1 430 1 401 1 1 5 5

D iese  G r ö ß e  lä ß t  s ich  n ic h t  e x p liz i t  d a rs te lle n , s o n d e r n  b loß

d u r c h  e in e  m e c h a n is c h e  Q u a d r a tu r  v o n  J * e rm it te ln . Ist

d ie s  g e s ch e h e n  (fü r  v e r s c h ie d e n e  W e r t e  v o n  l/a), so  fo lg t  a u s :
J

Q =  Qa — QA = 4  % A  

Y 1— 1u. = St— 2* = q
a A

u n d  d e r  D e f in it io n s g le ic h u n g  (S . 2 1 1 ) 4 t c A *  =  — ^ -  
s u  1 1 a  t :  aUa

S c h e i n l e i t f ä h i g k e i t  A *  =  A ■

d as  E  n  d  r e-

1

/ A \  U

■ l- t f - l ) T
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Fig. 2.

D ie  fo lg e n d e  T a b e l le  3  s te l lt  fü r  d e n  a n g e n o m m e n e n  W e r t  
ß =  3 ' 6  u n d  d a m it  y =  2’ 4 2 7  a u f  G ru n d  a u s g e fü h r te r  m e c h a ­
n isch er  Q u a d r a tu r e n  d ie  B e z ie h u n g e n  v o n  A, Ua u n d  A *  z u m  
H a lb s ä t t ig u n g s ra d iu s  l d a r .

D ie  S c h e in le it fä h ig k e it  A *  is t  a lso  k le in e r  a ls d ie  p o la re
L e it fä h ig k e it  X =  , w e n n  d e r  H a lb s ä t t ig u n g s r a d iu s  l g r o ß
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2 1 8 E . v. S c h w e id le r ,

g e g e n  d e n  K u g e lr a d iu s  a i s t ; s ie  w ir d  g le ic h  X b e i  l =  4  • 62 a und 
n ä h e r t  s ich  d e m  W e r t e  d e r  t o t a le n  L e it fä h ig k e it  A , w e n n  l nur 
w e n ig  g r ö ß e r  a ls a is t . D ie s e r  le t z t e  F a ll  t r i t t  e in , w e n n  en tw ed er 
b e i  g e g e b e n e m  S tr o m  J d e r  K u g e lr a d iu s  a seh r  g r o ß  o d e r  bei 
g e g e b e n e m  a d e r  S t r o m  J seh r  k le in  w ir d . F ü r  p r a k t is c h  v e r ­
w e n d b a r e  M e s s u n g e n  k o m m t  er a b e r  n ic h t  in  B e t r a c h t ,  w e il er 
u n h a n d lic h  g r o ß e  Z e r s tr e u u n g s k ö r p e r  o d e r  fü r  g e n a u e r e  M essu n gen  
zu  k le in e  P o t e n t ia lw e r te  v o r a u s s e tz t .

T a b e l l e  3.

Ija A ß Aja n .  —  
a Q

A*/A

sehr groß 2 /3 sehr groß 2 -427 0-412
100 0 -667 66-7 2 -4 06 0-415

10 0 -6 94 6 -9 4 2 -2 2 0-450
5 0 -719 3-59 2 -0 3 0-492
4 -6 2 0 -723 3 -3 4 2 -0 0 0-500
4 0 -7 26 2-90 1-93 0-518
2 0 -778 1-56 1-51 0-662
1-11 0 -9 64 1 -070 1-093 0-915
1 -0 0 1 1 1 1

D a g e g e n  ist d e r  F a ll ,  d a ß  in  ru h e n d e r  L u f t  A * > X ,  also 
g r ö ß e r  als in  r a sc h  s t r ö m e n d e r  L u f t  is t , u n te r  U m s tä n d e n  be i 
b r a u c h b a r e n  V e r s u c h s a n o r d n u n g e n  re a lis ie rb a r .

N u m e r is ch e  B e is p ie le  g ib t  d ie  fo lg e n d e  T a b e lle  4 . A n ­
g e n o m m e n  is t  d a b e i  e in  k e rn fre ie s  G as  m it  n =  1 0 3 Io n e n ­
p a a r e n /c m 3 u n d  d e r  L e it fä h ig k e it  A  =  4 ‘ 5 5 . 1 0 - 4 sec-1. D e r  zu ­
g e fü h r te  S tr o m  J w e r d e  so  g e w ä h lt , d a ß  d ie  G e s a m tla d u n g

Q =  Qa— Qa =  -> ru n d e  W e r t e  v o n  1 0 —2, b z w . 1 0 —1, 1 u n d  10 Ces 47üA
a n n im m t . (1 Ces =  1 e le k tr o s ta t is c h e  L a d u n g s e in h e it .)

A u s  d e n  B e z ie h u n g e n
4  tu (l3— a 3) J 0 n----- ---------- q e =  — 2 Ti A  Q u n d  q =  an2

e rh ä lt  m a n  d a n n

/  =  + - n r  =  a v / l - i -9 . 108 —2 ^ (für ß =  3*6).
V  OTze na3 \  naz
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Über den Ladungsverlust einer Kugel.

T a b e l le  4.

219

a

© 1 IO C5 0 • 1 Ces 1 Ces 10 Ces

1 cm l/ci = 2 0 - 8 44 -8 9 6-5 208
10 cm 2-1 5 4 -50 9 -66 2 0 -8
20 cm 1-25 2 -30 4 -8 4 10 -4
30 cm . . . . 1 -10 1-63 3 • 25 6 -9 4

100 cm 1 -0 0 , 1-03 1-24 2 -15
200 cm . . . . 1 -0004 i • ood 1 -04 1-31

W ir d  a lso  b e i r a sc h  b e w e g t e r  L u f t  au s d e r  E n t la d u n g s ­
g e s ch w in d ig k e it  d es Z e r s tr e u u n g s k ö r p e r s  d ie  p o la re  L e it fä h ig k e it  X 
b e s t im m t , so  k a n n  d e r  n a c h  d er  ü b l ic h e n  M e th o d e  b e r e c h n e te  
W e r t  b e i  a b n e h m e n d e r  S tr ö m u n g s g e s c h w in d ig k e it  —  s ich  
d em  b e i  ru h e n d e r  L u f t  g ü lt ig e n  W e r t  a n n ä h e rn d  —  s o w o h l  
a b -  a l s  z u n e h m e n ,  je  n a c h  d e m  B e tr a g e  d es  g e ra d e  v o r ­
h a n d e n e n  Q u o t ie n te n  l/a. B e i w e lc h e n  M in im a lg e s c h w in d ig k e ite n  
die A b w e ic h u n g  n o c h  zu  v e r n a c h lä s s ig e n  is t , so ll in  e in er  2. M it ­
te ilu n g  d e m n ä c h s t  b e h a n d e lt  w e r d e n .

Sitzungsberichte d. mathem.-nalurw. K l., Abt. II a, 150. Bd., 5. bis 8. Heft. 1 0
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