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A N o t e  on  the  F o w l e r ' s  S o l u t i o n  of  the  L a n e - E m d e n  E q u a t i o n  of  I n d e x  3 

In  th is  note,  t he  va l id i ty  of t he  FOWLER'S solut ion is 
ex t ended  to  a larger region a round  the  centre .  A series 
solut ion is also sought  in the  (~, 0) plane,  which  covers 
the  FOWLER'S solut ion near  the  or iginL 

The L a n e - E m d e n  di f ferent ia l  equa t ion  for n = 3 is 

dy 
YdTz + y + z a  = 0 '  (1) 

where  
dz 

Y = dt ' z=~eO= Oe - t .  

Apply ing  the  HARDY'S 2 t heo rem t h a t  dy/dz-->-O as 
t --> oo or ~ + 0 for the  algebraic  di f ferent ia l  equa t ion  (1), 
FOWLER 3 ob ta ined  the  a p p r o x i m a t e  solut ion 0 ~ 1/~ 
(2 log C/~) -v~ near  the  origin, where  C is a cons t an t  of 
in tegrat ion.  Now we seek a solut ion val id in a larger 
region -- 1 < d y / d z  < 1 a round  the  origin ~ ~ 0. The equa- 
t ion (1) can be wr i t t en  in the  form 

z a dz  + \ d z /  \ d z ]  

+ . . . (  1). \d~] + ' "  (2) 

We choose a suff icient ly large posi t ive  in teger  m such 
t h a t  for n > m, (dy/dz)  n -->- 0 in the  region -- 1 <Z d y / d z  < 1. 
If  we subs t i t u t e  for d y / d z  f rom (1) in (2) and  sum up 
the  terms,  we get  

dz 
(y + za) " = 0 or Y = dt . . . .  za" (3) 

which,  on integrat ion,  yields a solut ion in the  (~, 0) plane 
in the  form 

0 = 1 [21o~C / ~]  (4) 

where C is a cons t an t  of in tegrat ion.  The solut ion (4) 
includes the  FOWLER'S solut ion near  the  centre  and thus  
ex tends  the  va l id i ty  of the  FOWLER'S app rox inmt i o n  to 
a larger region around the  centre.  

The homology  theo rem shows t h a t  we can t ake  z = 1 
a t  t = 0 w i thou t  any  loss of general i ty .  Therefore,  a t  
t = 0, we can assume a Taylor ' s  expans ion  of the  form 

1 z(02 ) t2 ~.~ )#  1 z(4)t4 + (5) z = l + z(1) t +-2~- + z (8 + ~.  " '"  

where  z(on) s t ands  for t he  value of n t h  der iva t ive  of z a t  
t = 0. Calculat ing d i f ferent  der iva t ives  wi th  the  help of 
(3) and  subs t i tu t ing  in (5), we get  

3 5 ta + 3 ~ t 4  63 5 z = l - t  + ~ t 2 - - ~  - - - u t  +. . .  

or rever t ing  to the  (~, 0) plane we ob ta in  

1 r 3 5 
0 =.~- [1 + l o g ~ + - f ( l o g ~ )  2 + 2  (log 

+ 385 ( l og~)4+ . . .  ] . (6) 

The series solut ion given by  (6) is in full ag reemen t  
wi th  the  FOWLER'S a p p r o x i m a t e  solut ion near  the  origin 
and  wi th  the  solut ion given by  (4) towards  the  cent re  
as well as towards  the  boundary .  

Z u s a m m e n / a s s u n g .  Fiir FOWLER'S L6sung der Lane-  
Emden-Gle i chung  yon  I n d e x  3 wird  der  Giilt igkeits- 
bereich erweiter t .  
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R e d u c t i o n  of B e n z e n e  T e t r a k i s - M e r c u r i c  A c e t a t e  w i t h  F e r r o c e n e  

I t  is well known t h a t  solvolysis of a lkylmercur ic  sal ts  
leads to  the  fo rmat ion  of ca rbon ium ions 1 while aryl-  
mercuric  salts  resist  such heterolysis! .  In  the  presence of 
reducing agents  such as ferrocene, however ,  phenyl -  
mercuric  ace ta te  af forded pheny l  radical  a via  the  forma-  
t ion of pheny lmercu ry  (I) in te rmedia te .  

- % ~  rerrocene ,. [ ~ H ;  + [err0cenium ion 

Similar reac t ions  were observed in the  solvolysis of tri- 
e thyl lead  ace ta te  and subsequen t  reduc t ion  of the  tr i-  
e thyl lead  cat ion to form t r ie thy l lead  which  fu r ther  frag- 
men t s  to  d ie thyl lead  and e thy l  radicaD. In  th is  paper  we 

wish to r epor t  t h a t  solvolysis and  reduc t ion  of benzene  
t e t rak i smercur ic  ace ta te  have  led to  the  fo rma t ion  of 
benzyne  type  in te rmedia te .  

W h e n  the  synthes is  of phenylene-1 ,  2-dimercuric ace- 
t a te  was a t t e m p t e d  by  reac t ing  mercur ic  ace ta te  and  
benzene under  var ious  condi t ions  5, it  a lways  resul ted in 
the  format ion  of a mix tu re  of unident i f iab le  products .  
However ,  when  mercur ic  ace ta te  {Merck, Reag en t  grade) 
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