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In 1968 e x p e r i m e n t s  w e r e  conduc ted  at t he  L a b o r a t o r y  of  N u c l e a r  R e a c t i o n s  of  t he  Jo in t  Ins t i tu te  of 
N u c l e a r  R e s e a r c h  in o r d e r  to p r o d u c e  a new c h e m i c a l  e l e m e n t  with a t o m i c  n u m b e r  105 [1]. 

In the  c a s e  of  the  i r r a d i a t i o n  of  A m  243 with  a c c e l e r a t e d  Ne 22 ions  with a v e r y  s m a l l  c r o s s  s ec t ion ,  the  
f o r m a t i o n  of  s h o r t - l i v e d  e m i t t e r s  of a - p a r t i c l e s  with an e n e r g y  of 9 .4-9 .7  MeV was  o b s e r v e d .  However ,  on 
the  b a s i s  of  an a n a l y s i s  of  the  d e c a y  s c h e m e s  of  the  known a - r a d i o a c t i v e  nuc l e i  with an  odd n u m b e r  of  n u c l e -  
ons ,  it  m a y  be a s s u m e d  tha t  t he  bu lk  of the  a - d e c a y  of  the  i s o t o p e s  with Z = 105 c o r r e s p o n d s  to the  exc i t ed  
l e v e l s  of  the  d a u g h t e r  nuc le i  (Z = 103), and the  m o s t  i n t e nse  a - l i n e s  be long ing  to the  i s o t o p e s  105260 and 
105 TM should  be sought  in the  s o f t e r  p a r t  of  the  a - s p e c t r u m  (Ea-<  9.1 MeV).  Unfor tuna te ly ,  the  e n e r g y  in-  
t e r v a l  8 .8 -9 .0  MeV inc ludes  the  a - p a r t i c l e s  of i s o t o p e s  (Z < 92) f o r m e d  as  a r e s u l t  of n u c l e a r  r e a c t i o n s  on 
t r a c e  i m p u r i t i e s  of l e a d  in t he  a m e r i c i u m  t a r g e t  [2]. T h e r e f o r e ,  d e s p i t e  e x t e n s i v e  w o r k  on the  p u r i f i c a t i o n  
of t he  t a r g e t  f r o m  l e a d ,  the  a n a l y s i s  of t h i s  p a r t  of  the  s p e c t r u m  was  g r e a t l y  h i n d e r e d  in [1]. 

N o n e t h e l e s s ,  t he  s y n t h e s i s  of e l e m e n t  105 can  a l so  be a p p r o a c h e d  f r o m  the  o t h e r  s ide .  

It i s  known tha t  with i n c r e a s i n g  p a r a m e t e r  of  f i s s i o n a b i l i t y  Z2/A, the  s t a b i l i t y  of nuc le i  with r e s p e c t  to  
spon taneous  f i s s i o n  d e c r e a s e s  s h a r p l y .  A n a l y z i n g  the  l a t e s t  e x p e r i m e n t a l  da t a  on the  p r o p e r t i e s  of nuc le i  
wi th  Z equal  to 100, 102, and 104, we can  ob ta in  an i d e a  of t he  l i f e t i m e  of  i s o t o p e s  of  e l e m e n t  105 r e l a t i v e  
to  spon t aneous  f i s s i o n .  Thus ,  fo r  e x a m p l e ,  the  h a l f - l i f e  Tsf  fo r  the  i so tope  105261, a c c o r d i n g  to ou r  e s t i -  
m a t e s ,  i's 10-1-102 sec  (the p r o h i b i t i o n  due to  the  odd n u m b e r  of p ro tons  is  equal  to a p p r o x i m a t e l y  102-105), 
w h e r e a s  the  e x p e c t e d  h a l f - l i f e  of the  a - d e c a y  of t he  s a m e  nuc leus  m a y  l i e  wi th in  the  r a n g e  10-1-10 s ec .  
T h e s e  e s t i m a t e s  a r e  u n q u e s t i o n a b l y  e x t r e m e l y  a p p r o x i m a t e ;  h o w e v e r ,  t h e y  p e r m i t  us  to  a s s u m e  tha t  the  i s o -  
t o p e s  of t he  new e l e m e n t  f o r m e d  in the  r e a c t i o n s  Am243(Ne22, xn)105265-x can  e x p e r i e n c e  spon t aneous  f i s s i on  
t o g e t h e r  with a - d e c a y .  

The  me thod  of o b s e r v a t i o n  b a s e d  on the  r e c o r d i n g  of spon taneous  f i s s i o n  f r a g m e n t s  p o s s e s s e s  c o n s i d -  
e r a b l y  h i g h e r  s e n s i t i v i t y  in c o m p a r i s o n  with  m e t h o d s  of r e c o r d i n g  a - r a d i a t i o n .  In the  r e c o r d i n g  of  s p o n -  
t a n e o u s  f i s s i o n ,  t he  b a c k g r o u n d  cond i t i ons  a r e  c o n s i d e r a b l y  b e t t e r ,  s i n c e  of m o s t  of  the  s ide  p r o d u c t s  of nu-  
c t e a r  r e a c t i o n s ,  only  a l i m i t e d  n u m b e r  of i s o t o p e s  e x p e r i e n c e  spon taneous  f i s s i o n .  

T a k i n g  a l l  t he  a f o r e m e n t i o n e d  into c o n s i d e r a t i o n ,  in O c t o b e r  1969 we conduc ted  e x p e r i m e n t s  in s e a r c h  
of  the  spon t aneous  f i s s i o n  of  i s o t o p e s  o f  e l e m e n t  105. Th is  work  p r e s e n t s  t he  r e s u l t s  ob ta ined .  

E X P E R I M E N T A  L M E T H O D  

The  e x p e r i m e n t s  w e r e  conduc ted  on the  a p p a r a t u s ,  the  s c h e m e  of  which  is  shown in Fig .  1. The  b e a m  
of  a c c e l e r a t e d  ions  was  focused  with two p a i r s  of qua d rupo l e  l e n s e s  and was  inc iden t  on the  e n t r a n c e  of a 
c h a m b e r  s e p a r a t e d  f r o m  the  v a c u u m  v o l u m e  of the  a c c e l e r a t o r  with a l u m i n u m  foi l  15 # th ick .  Behind the  
e n t r a n c e  window of the  c h a m b e r  was  p l a c e d  a t a r g e t ,  m a d e  in the  f o r m  of  a l a y e r  ~1 m g / c m  2 t h i c k  with an 
a r e a  of ~4.5  c m  2, app l i ed  on an a l u m i n u m  s u b s t r a t e  7 # th ick .  The  t a r g e t  was  p l a c e d  in a c o p p e r  c a s s e t t e  
m e s h ,  coo led  wi th  w a t e r  ( t r a n s p a r e n c y  of the  m e s h 7 3 % ) .  F o r  add i t iona l  c oo l i ng  of the  t a r g e t  the  e n t i r e  v o l -  
ume  of  t he  c h a m b e r  was  f i l l ed  with h e l i u m  . ( p r e s s u r e  up to  4 0 t o r r ) .  In the  e x p e r i m e n t s  we used  t a r g e t s  of 
U 235 ( i so top ic  c o m p o s i t i o n :  U 235 - 89.8~,  U 234- 1.3~);  Pu 239 (99.6~,); Am 243 (-Am 243 - 97%, Am 241 - 3%), and ions  
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Fig .  1. S e h e m e  of  e x p e r i m e n t a l  ~ipparatus fo r  r e e o r d i n g  s h o r t - l i v e d  s p o n t a n e o u s  f i s -  
s ion ing  nuc le i .  1) R i b b o n - e o l l e e t o r  of r e c o i l  nuclei ;  2) h e l i u m  (p ~ 4 0  m m  Hg); 3) c o l -  
l i m a t o r ;  4) t a r g e t ;  5) a b s o r b e r s ;  6) v a c u u m  foil; 7) v a c u u m  vo lume;  8) m o n i t o r i n g  of 
b e a m  d i s t r i bu t i on ;  9) d e t e c t o r s  of  f i s s i o n  f r a g m e n t s .  

of 016, 018, Ne 2~ and Ne 22 with m a x i m u m  e n e r g i e s  135, 120, 192, and 175 MeV, r e s p e c t i v e l y .  The  e n e r g y  of 
the  p a r t i c l e s  w a s  v a r i e d  with the  a id  of a l u m i n u m  a b s o r b e r s ,  p l aced  in a s p e c i a l  c a s s e t t e b e t w e e n  the  en -  
t r a n c e  foil  and t a r g e t .  The  e n e r g y  d i s p e r s i o n  of t he  ions  in the  i n t e r v a l  of  e n e r g i e s  f r o m  5 M e V / n u c l e o n  up 
to  the  m a x i m u m  should  not exceed  2 MeV. The  a n g u l a r  d i s c r e p a n c y  of the  b e a m  was  ~1% A s p e c i a l  d e -  
v i ce  m o n i t o r i n g  the  d i s t r i b u t i o n  of f lux d e n s i t y  of ions  inc iden t  on the  t a r g e t  was  se t  up at the  e n t r a n c e  of  
the  c h a m b e r .  The  i n t e n s i t y  of  the  ion f lux p a s s i n g  th rough  the  t a r g e t  was  an a v e r a g e  of 5.1012 p a r t i c l e s / s e c .  

In t he  e x p e r i m e n t s  with Ne 2~ and Ne 22, the  exac t  va lue  of the  i n t e g r a l  f lux of p a r t i c l e s  was  r e q u i r e d ;  it  
was  d e t e r m i n e d  a c c o r d i n g  to  the  ~ - a c t i v i t y  of  Se 75 (T1/2 = 120.4 days;  E~ w a s  equal  to  121, 136, 265, 280, 
and 401 keV [3]), f o r m e d  in the  i n t e r a c t i o n  of  neon ions  with the  n i cke l  r i b b o n - c o l l e c t o r .  A s p e c i a l  e x p e r i -  
ment  was  conduc ted  (F ig .  2) to  m e a s u r e  t he  de pe nde nc e  of  the  y i e l d  of Se 75 on the  e n e r g y  of  the  ions; the  
b e a m  was  m o n i t o r e d  a c c o r d i n g  to  the  y i e l d  of t h e  r a d i o a c t i v e  i so tope  Na 24. 

The r e c o i l  nuc le i  f o r m e d  in the  r e a c t i o n  w e r e  inc iden t  on a c o l l e c t o r  r e p r e s e n t i n g  an " in f in i te"  n icke l  
r ibbon  8 m long,  25 m m  wide ,  and 0.05 m m  th ick ,  moving  at a cons tan t  speed .  Along  the  r ibbon  w e r e  a r -  
r a n g e d  105 d e t e c t o r s  of f i s s i o n  f r a g m e n t s ,  p r e p a r e d  f r o m  phospha te  g l a s s  in the  f o r m  of  p l a t e s  with d i m e n -  
s ions  60 • 35 mm.  The  e f f i c i ency  of t he  r e c o r d i n g  of f i s s i o n  f r a g m e n t s  was  95% [4]. The  s e n s i t i v i t y  of the  
me thod  was  such tha t  the  a p p e a r a n c e  of  one t r a c k  on the  d e t e c t o r s  d u r i n g  the  e x p e r i m e n t  (30-50 h) c o r r e -  
s p o n d e d t o a e r o s s  s e c t i o n  of  f o r m a t i o n  of a s p o n t a n e o u s l y  f i s s i o n i n g  e m i t t e r  of ~2-10 -36 c m  2. In view of the  
fact  tha t  an i n t ense  neu t ron  flux a r i s e s  when the  t a r g e t  i s  i r r a d i a t e d ,  m a t e r i a l s  wi th  a m i n i m u m  content  of 
u r a n i u m  and t h o r i u m  of  ~10 -8 g / g  w e r e  used  in the  a p p a r a t u s .  In con t ro l  e x p e r i m e n t s  it was  e s t a b l i s h e d  
tha t  the  b a c k g r o u n d  c o r r e s p o n d s  to  a c r o s s  s e c t i o n  of <5"10 -36 cm 2. 

Thus ,  t h i s  a p p a r a t u s  can be used  to r e l i a b l y  r e c o r d  f r a g m e n t s  of the  spon taneous  f i s s i o n  of i s o t o p e s  of 
e l e m e n t  105, f o r m e d  in the  r e a c t i o n s  Am243(Ne 22, 4-5n)105261' 260, i f  t h e  p r o b a b i l i t y  of  spon taneous  f i s s i o n  fo r  
t h e s e  nuc le i  wi th  r e s p e c t  to  s - d e c a y  is -~0.01 and the  h a l f - l i f e  T1/2 ~- 0.05 s ec .  

In an i n v e s t i g a t i o n  of t he  p r i n c i p l e s  of the  f o r m a t i o n  of s p o n t a n e o u s l y  f i s s i o n i n g  i s o t o p e s  in n u c l e a r  
r e a c t i o n s ,  a s  wi l l  be  shown below,  it is  n e c e s s a r y  to  d e t e r m i n e  t h e  de pe nde nc e  of t he  c r o s s  s e c t i o n  of f o r c e d  
f i s s i o n  of  U 235 and Am 243 on the  e n e r g y  of the  Ne 22 ions .  The  e x p e r i m e n t a l  d e v i c e  fo r  t h e s e  m e a s u r e m e n t s  
is  shown s c h e m a t i c a l l y  in F ig .  2. 

70 h. 

R E S U L T S  

In the  f i r s t  e x p e r i m e n t  u t a r g e t  of Am 243 was  i r r a d i a t e d  with Ne 22 ions  wi th  an e n e r g y  of  114 MeV for  
The  r a t e  of m o v e m e n t  of  the  r ibbon  was  s e l e c t e d  equal  to  78 c m / s e c ,  which  p e r m i t t e d  o b s e r v a t i o n  of 
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Fig .  2. E x p e r i m e n t a l  d e v i c e  fo r  
m e a s u r i n g  t h e  c r o s s  s e c t i o n s  of  
f o r c e d  f i s s i o n  by  h e a v y  nuc l e i .  1) 
Ion beam;  2) a l u m i n u m  a b s o r b e r s ;  
3) t a r g e t ;  4) n i c k e l  c o l l e c t o r ;  5) d e -  
t e c t o r  of f r a g m e n t s ;  Di) c o l l i m a t o r s .  

f i s s i o n  f r a g m e n t s  in the  t i m e  r a n g e  0 .05-10 sec .  The r e s u l t s  of the  
e x p e r i m e n t  a r e  p r e s e n t e d  in F ig .  3. The  s h o r t - l i v e d  e m i t t e r  of 
s p o n t a n e o u s  f i s s i o n  f r a g m e n t s  wi th  T1/2 = 0.014 s e c  i s  t he  w e l l -  
known i s o m e r  Am 242m, which is  f o r m e d  in the  r e a c t i o n  Am243(Ne 22, 
Ne23)Am 242m. In addi t ion ,  we r e c o r d e d  58 c a s e s  of d e c a y  of  a m o r e  
l o n g - l i v e d  i so tope  (T1/2 ~ 2 sec ) .  The  y i e l d  of  new s p o n t a n e o u s l y  
f i s s i o n i n g  nuc le i  c o r r e s p o n d s  to  a c r o s s  s e c t i o n  of  ~2 .10  -34 c m  2. 

To iden t i fy  the  a t o m i c  n u m b e r  of  t h e  new i so tope ,  e x p e r i e n c -  
ing s p o n t a n e o u s  f i s s i o n  with  ~'1/2 ~ 2 s ec ,  we conduc ted  e x p e r i m e n t s ,  
t h e  need  f o r  which  was  due to  the  fo l lowing  c i r c u m s t a n c e s .  

At p r e s e n t  m a n y  s p o n t a n e o u s l y  f i s s i o n i n g  i s o m e r s  a r e  known 
in t he  r e g i o n  of  U to Cm with h a l f - l i v e s  of  10-8-10 -2 s e c  [5]. In ou r  
c a s e  such  nuc le i  can be f o r m e d  with  r e l a t i v e l y  g r e a t  p r o b a b i l i t y  in 
r e a c t i o n s o f m u i t i n u c l e o n  exchange  [6] ( s e e , f o r  e x a m p l e ,  the  y i e l d  of 
Am 242m in F ig .  3). It m u s t  be  d e t e r m i n e d  w h e t h e r  t he  o b s e r v e d  
new e m i t t e r  of  spon taneous  f i s s i o n  f r a g m e n t s  i s  a r e p r e s e n t a t i v e  
of t h i s  r e g i o n  of nuc le i .  As wi l l  be  shown below,  t h i s  ques t i on  ean 
be  a n s w e r e d  f r o m  a c o n s i d e r a t i o n  of t he  a n g u l a r  d i s t r i b u t i o n  of r e -  
co i l  nuc le i .  

The  p o s s i b i l i t y  a l so  r e m a i n s  tha t  the  spon t aneous  f i s s i o n  with  
T1/2 ~ 2 s e c  i s  e x p e r i e n c e d  by  an unknown i so tope  with a t o m i c  h u m -  

b e r  102, 103, o r  104, f o r m e d  in a r e a c t i o n  wi th  e s c a p e  of  a c h a r g e d  p a r t i c l e .  In t h i s  c a s e  a d i f f e r en t  m e t h -  
od of  a n a l y s i s  i s  p o s s i b l e ,  b a s e d  on the  s tudy  of  the  r a d i o a c t i v e  p r o p e r t i e s  of the  i s o t o p e s  of t h e s e  e l e m e n t s  
and the  m e c h a n i s m  of  the  n u c l e a r  r e a c t i o n s  l e a d i n g  to  t h e i r  f o r m a t i o n .  

F i n a l l y ,  if  t h e  s p o n t a n e o u s  f i s s i o n  with  Ti/2 ~ 2 s ec  be longs  to  one of  t h e  i s o t o p e s  of e l e m e n t  105, then  
the  l a t t e r  can be  ob ta ined  in t h e  c a s e  of  i r r a d i a t i o n  of  Am 243 with Ne 22 ions  only  in a r e a c t i o n  of t o t a l  fus ion  
with  t h e . f o r m a t i o n  of an e x c i t e d  compound  nuc leus  105 265, fo l lowed by e v a p o r a t i o n  of n e u t r o n s .  A p e c u l i a r i -  
ty  of t h i s  r e a c t i o n  is  the  c h a r a c t e r i s t i c  d e p e n d e n c e  of the  y i e l d  of the  i so tope  on the  e n e r g y  of e x c i t a t i o n  of  
the  compound  n u c l e u s .  T h e r e f o r e  a m e a s u r e m e n t  of  t he  funct ion of  e x c i t a t i o n  of  the  s p o n t a n e o u s l y  f i s s i o n -  
ing p roduc t  wi th  ~'1/2 ~ 2 s ec  can  s e r v e  as  a s u p p l e m e n t a r y  and independen t  me thod  of i ts  i den t i f i ca t i on .  

I n v e s t i g a t i o n  o f  t h e  P r i n c i p l e s  o f  F o r m a t i o n  o f  t h e  

S p o n t a n e o u s l y  F i s s i o n i n g  I s o t o p e  w i t h  rl/2 ~ 2  s e e  

A n g u l a r  D i s t r i b u t i o n s  of  Reco i l  Nuc le i .  In r e a c t i o n s  with t he  f o r m a t i o n  of  a compound nuc leus ,  f o l -  
lowed  by e v a p o r a t i o n  of  n e u t r o n s ,  t he  a n g u l a r  d i s t r i b u t i o n  of  r e c o i l  nuc le i  ha s  a s h a r p  m a x i m u m  at s m a l l  
a n g l e s  [7, 8]. In p r o c e s s e s  of m u l t i n u c l e o n  exchange  ( q u a s i e l a s t i c  s c a t t e r i n g ) ,  t he  r e c o i l  nuc le i  have  a s u b -  
s t a n t i a l  t r a n s v e r s e  componen t  of the  m o m e n t u m ,  which  l e a d s  to  a s u b s t a n t i a l  i n c r e a s e  in the  a n g u l a r  d i s -  
p e r s i o n  and a shi f t  of t he  m a x i m u m  of the  a n g u l a r  d i s t r i b u t i o n  in the  d i r e c t i o n  of  f a r  l a r g e r  ang les  [9]. 
T h e s e  c i r c u m s t a n c e s  can  be  used  in t he  i d e n t i f i c a t i o n  of  the  new i s o t o p e  e x p e r i e n c i n g  spon taneous  f i s s i o n  

Tt/2 ~ 2 s ec .  

Us ing  the  a p p a r a t u s  p r e s e n t e d  in F ig .  1, we can m e a s u r e  the  i n t e g r a l  a n g u l a r  d i s t r i b u t i o n s ,  v a r y i n g  
the  d e g r e e  of  c o l l i m a t i o n  of  t he  r e c o i l  nuc le i  e s c a p i n g  f r o m  the  t a r g e t .  F i g u r e  4 shows  the  i n t e g r a l  angu-  
l a r  d i s t r i b u t i o n s  of r e c o i l  nuc le i  fo r  r e a c t i o n s  with the  f o r m a t i o n  of a compound  nuc leus  ( so l id  curve)  and 
r e a c t i o n s  of m u l t i n u c l e o n  e x c h a n g e  (shaded reg ion) ;  k is  the  d e g r e e  of c o l l i m a t i o n  of t he  r e c o i l  nucle i ;  W k 
/W0. ~ r e p r e s e n t s  t he  r e l a t i v e  y i e l d s  of  the  r e a c t i o n  p r o d u c t s  fo r  v a r i o u s  v a l u e s  of  k. The  c u r v e s  w e r e  c o n -  
s t r u c t e d  on the  b a s i s  of  e x p e r i m e n t a l  da t a  ob ta ined  in t h e  i r r a d i a t i o n  of Au ls7, Pb 2~ U 235, U 238, Pu  239, l:)u 242 
with ions  of O 18 and Ne 22 [10, 11]. 

We p e r f o r m e d  ana logous  m e a s u r e m e n t s  f o r  t he  r e a c t i o n  of Am 243 + N e  22 [12]. Be tween  the  t a r g e t  en -  
c l o s e d  in the  c o p p e r  m e s h  with  t h i c k n e s s  5 o = 1 m m  and d i a m e t e r  of open ings  d = 2 m m  (k 0 =60/d = 0.5) 
and the  c o l l e c t o r  of  r e c o i l  nuc l e i  we p l a c e d  a s u p p l e m e n t a r y  c o l l i m a t o r  wi th  t h i c k n e s s  5 = 4 m m  (k 1 = (60 + 5) 
/d  = 2.5) and m e a s u r e d  the  y i e l d  of s p o n t a n e o u s l y  f i s s i o n i n g  p r o d u c t s  fo r  k 0 = 0.5 and k 1 = 2.5. F o r  the  i s o -  
m e r  Am 242m (Ts. f = 0.014 sec ) ,  the  r a t i o  of t h e  y i e l d s  W k J W k o  = 0.18 • 0.02, which  is  in good a g r e e m e n t  
wi th  t he  e x p e c t e d  va lue  of t h i s  quan t i ty  fo r  t he  r e a c t i o n  of  t r a n s f e r  of  a nuc leon  Am243(Ne 22, Ne23)Am 242m 
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Fig.  3. T i m e  d i s t r ibu t ion  of spontaneous  f i s s ion  f r a g m e n t s  of nuclei  f o r m e d  in the 
r eac t i on  of  Am 243 + Ne ~2, at an e n e r g y  of the  ions of  114 MeV. 

Fig.  4. In tegra l  a n g u l a r  d i s t r ibu t ions  of  r eco i l  nuclei  f o r m e d  in the  r eac t i ons :  of t o -  
tal  fusion: O) Au197(Ne 22, 4-5d)Ac213, 214; O) U238(O 16, 6n)Fm248; A)U238(Ne 22, 4n)!02256; 
�9 U235(Ne22, 5n)102252; of  mul t inuc leon  t r a n s m i s s i o n s :  • pb2~ 22, O18)po212m; V) 
pu242(Ne 22, F22)Am 242mf. Blacks  points :  expe r imen ta l  data  for  p roduc t s  of  the  r eac t i on  
Am 243 +Ne 22 (V) fo r  the  i s o m e r  Am242; 0) for  the spon taneous ly  f i s s ion ing  isotope with 
r l / 2  ~ 2  sec] .  

(see Fig. 4). For  the isotope with T1/2 ~2 sec  we obtained a value Wkl/Wko = 0.47 + 0.10. F r o m  these  r e -  
sul ts  it is evident that  the  obse rved  e m i t t e r  of  spontaneous  f i s s ion  f r a g m e n t s  with rl/2 ~ 2 sec  is not a p rod -  
uct  of r eac t ions  of mul t inuc leon  t r a n s f e r ;  t h e r e f o r e  it cannot be  a s s igned  to the reg ion  of  spontaneous ly  
f i s s ion ing  i s o m e r s .  

Ana lys i s  of Reac t ions  with E m i s s i o n  of Charged P a r t i c l e s .  It is known that  t o g e t h e r  with r eac t ions  
p roceed ing  th rough  a compound nucleus,  d i rec t  p r o c e s s e s  of  the type of (Ne 22, pxn), (Ne 22, ~xn), (Ne 22, apxn),  
a re  a lso poss ib le ,  r e su l t ing  in the fo rma t ion  of i so topes  of e l ement s  104, 103, and 102. These  two types  
of r eac t i ons  cannot be suff ic ient ly  re l i ab ly  s e p a r a t e d  by the co l l imat ion  method,  based  on the d i f fe rences  of  
the in tegra l  angula r  d i s t r ibu t ions  of  the reco i l  nuclei .  T h e r e f o r e  we shal l  cons ide r  in g r e a t e r  detail  the 
p r o p e r t i e s  of  i so topes  with Z < 105 and the probabi l i ty  of t he i r  fo rma t ion  in the  i r r ad i a t i on  of Am 243 by Ne 22 
ions. 

F r o m  the exper imenta l  data that  we obtained [11, 12] and the r e s u l t s  of [13] on the  inves t igat ion of the 
r eac t ions  

U 2as (Ne 2~ pn) Md256; Am 241 (O In, p4n) 102252; 
U ~88 (Ne 22, p3n) Md2~6; 

Pu ~a~ (O 1", 5n) i02 ~ 
U 23s (Ne 22, 4n) t022~6; 

it iS evident  that  the  ra t io  of  the  c r o s s  sec t ions  ~(HI, pxn)/o-(HI, 4-5n) < 0.02 at all va lues  of  x -~ 1, if the 
ene rgy  of the bombard ing  p a r t i c l e s  c o r r e s p o n d s  to the m a x i m u m  of the exci ta t ion  funct ions  of the  r eac t ions  
(HI, 4-5n) .  it should also be ment ioned  that  in the i r r ad i a t i on  of  Am 249 with Ne 22 ions,  no fo rma t ion  of 
kurcha tov ium with the known ha l f - l i f e  T1/2 = 0.1 sec  was  obse rved  [11]. This  p e r m i t t e d  an e s t ima t ion  of  the 

243 22 259, 260 35 2 c r o s s  sec t ions  of the r eac t i ons  .Am [Ne , p(3-4)n]104 ; t hese  w e r e  l e s s  than 5 .10-  cm . 

We inves t iga ted  the  probabi l i ty  of  p r o c e s s e s  with e m i s s i o n  of  ~ - p a r t i c l e s ,  and this  was  a l so  inves t i -  
gated in [14], with the fol lowing r eac t ions  as examples :  

Am 2an (018, an) Md256; 

Pu 2"" (Ne ~~ a3n) t02~s~; 

U ~"8 (Ne -"2, cr Fm ~2 [i4]. 
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Fig. 5. Dependence  of  the c r o s s  sec t ion  of  f o r m a t i o n  of  the i sotope 102252 on the e n e r g y  of Ne 22 
ions.  - - - - )  Calcula ted  exci ta t ion  funct ion of  the  r eac t i on  U235(Ne 22, 5n)102252; II) exper imen ta l  
values;  . . . . . . .  [ r igh t -hand s c a l e ] ) c a l e u l a t e d d e p e n d e n c e  of  the f i s s ion  c r o s s  sec t ion  of V 235 f o r  
the  e n e r g y  of  Ne 22 ions; O) expe r imen ta l  va lues .  

Fig.  6. Dependence  of  the c r o s s  sec t ion  of  the  f o r m a t i o n  of  the  spon taneous ly  f i s s ion ing  isotope 
with T1/ /2  ~ 2  sec  on the e n e r g y  of  Ne 22 ions: ) ca lcula ted  funct ions of exci ta t ion  of  the  r e a c -  
t ions  Am243(Ne 22, 4n)105261 and Am243(Ne 22, 5n)105260; O) expe r imen ta l  values;  . . . . . . .  [ r ight -hand 
scale])  ca l cu la t ed  dependence  of  the c r o s s  sec t ion  of  f i s s ion  of  Am 243 on the e n e r g y  of  Ne 22: 
ions; �9 expe r imen ta l  va lues ,  

F r o m  a c o m p a r i s o n  of  t h e s e  r e s u l t s  with the data  on the c r o s s  sec t ion  of  the  c o r r e s p o n d i n g  r eac t ions  (HI, 
5n), we can d raw the fol lowing conc lus ions .  The  ra t io  a(HI, oz4n)/a(HI, 5n), at  the m a x i m a  of  the  exci ta t ion  
funct ions ,  is equal to  ~10; the  value of  (r(HI, c~3n)/(r(HI, 5n) that  we m e a s u r e d  is c lose  to one, while fo r  the  
r eac t i ons  (HI, an) ,  such a ra t io  is a l r e a dy  l e s s  than 10 -3. 

Thus,  r e ac t i ons  of the  type  of (Ne 22, ozxn) p roceed  with a r e l a t i ve ly  high probab i l i ty  at x equal to 3-5.  
They  lead to the fo rma t ion  of i so topes  of e l emen t  103, the spontaneous  f i ss ion  of which has not been inves t iga ted .  
In view of  th i s ,  we conducted  d i r ec t  e x p e r i m e n t s  to de t e rmine  the par t ia l  ha l f - l i ve s  fo r  the spontaneous  f i s -  
s ion of  the  i so topes  103256 and 103257. In the i r r ad i a t i on  of Am 243 by ions of  018 with an ene rgy  of 95 MeV, 
the  spontaneous  f i s s ion  of the two i so topes  f o r m e d  in the r eac t ions  Am243(O 18, 4-511) :103257, 256 could be s i m u l -  
t a n e o u s l y  invest igated.  The c r o s s  sec t ions  of  t he se  r eac t i ons  a re  known and c o m p r i s e  N3.10 -32 cm 2 [15]. 
In the case  of  i r r ad i a t i on  fo r  15 h, not one spontaneous  f i s s ion  f r a g m e n t  was  r ecorded ;  t h e r e f o r e  it ma y  be 
concluded that  ~s.f  < 10-35 cm2. Taking  into cons ide ra t ion  the known va lues  of  the l i fe t ime of  t he se  i so -  
topes  with r e s p e c t  to s - d e c a y  (T1/2 ~ 35 sec  for  both isotopes) ,  we can indicate  the lower  l imit  of  the ha l f -  
life with r e s p e c t  to  spontaneous  f i s s ion  for  the i so topes  103256 and 103257: Ts. f > 105 sec .  The r e a c t i o n s  
Am243[Ne 22, ~(2-3)n] will  lead to the fo rma t ion  of  h e a v i e r  i so topes  of e lement  103 with m a s s  n u m b e r s  258 
and 259, the  p r o p e r t i e s  of which a re  unknown. However ,  it is difficult  to  be l ieve  that  the o d d - o d d  isotope 
103258 will  expe r i ence  spontaneous  f i s s ion  with a ha l f - l i f e  of  ~2 sec .  It is a lso  r a t h e r  improbab le  that  when 
two neu t rons  a r e  added to the  nucleus  of  103257, the per iod  of spontaneous  f i s s ion  will  change by m o r e  than 
105-fold; m o r e o v e r ,  as was  indicated above, the  probabi l i ty  of the r eac t ion  Am243(Ne22, c~2n)103259 is v e r y  
low. 

Thus,  the  new e m i t t e r  of  spontaneous  f i s s ion  f r a g m e n t s  with T1/2 ~2 sec  that  we obse rved  cannot be 
an isotope of  e lement  103. 

At an ene rgy  of  Ne 22 ions equal to 115 MeV, the c r o s s  sec t ions  of  the  r eac t ions  (Ne 22, ozpxn) a re  ex-  
t r e m e l y  smal l .  M o r e o v e r ,  at all x > 2, we l l - s t ud i ed  i so topes  of  e lement  102 a re  fo rmed ,  not one of  which 
can be the cause  of  the o b s e r v e d  spontaneous  f iss ion.  
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Fig .  7. D i s t r i b u t i o n  with  t i m e  of  f r a g m e n t s  of spon taneous  f i s s i o n  of nuc le i  f o r m e d  
in the  r e a c t i o n  of Am 243 + Ne 22. The  s u m m a r y  da ta  of e x p e r i m e n t s  conduc ted  at v a r i -  
ous  e n e r g i e s  of  Ne 22 ions  a r e  p r e s e n t e d .  

F ig .  8. E n e r g y  d e p e n d e n c e  of t he  y i e l d  o f t h e  i so tope  with ~'1/2 > 20 s e c  ( d e t e r -  
m i n e d  a c c o r d i n g  to  spon taneous  f i s s ion)  on the  e n e r g y  of Ne 22 ' ions: .) funct ion 
of e x c i t a t i o n  of the  r e a c t i o n  Am243(Ne 22, 4n)105261; . . . . . . .  ) c r o s s  s e c t i o n  of  f o r c e d  
f i s s i o n  of Am 243 by Ne 22 tons;  A) e x p e r i m e n t a l  v a l u e s  of the  y i e l d  of  t h e  s p o n t a n e o u s -  
ly f i s s i o n i n g  isotope(T1/2 > 20 sec);  �9 da t a  fo r  t he  i so tope  102252, f o r m e d  in t h e  r e a c -  
t ion  pu239(Ne 20, a3n) 102 "252. 

C o n s i d e r i n g  the  da ta  ob ta ined  a l t o g e t h e r ,  we a r r i v e  at the  c onc lu s ion  tha t  the  p roduc t  e x p e r i e n c i n g  
spon taneous  f i s s i o n  with a h a l f - l i f e  of ~2 sec  o b s e r v e d  in the  r e a c t i o n  of  A m  243 + Ne 22 i s  an i so tope  Of e l e -  
ment  105. 

M e a s u r e m e n t  of t he  E x c i t a t i o n  Func t ion .  In the  r e a c t i o n  of t o t a l  fus ion,  a c c o r d i n g  to  the  s t a t i s t i c a l  
mode l ,  the  d e p e n d e n c e  of the  p r o b a b i l i t y  of  f o r m a t i o n  of an i so tope  with a g iven  m a s s  n u m b e r  on the  e n e r g y  
of e x c i t a t i o n  of t he  compound  nuc leus  t a k e s  t he  c h a r a c t e r i s t i c  f o r m ,  c l o s e  to  a g a u s s t a n  d i s t r i b u t i o n  [16]. 
The c h a r g e ,  m a s s ,  and e n e r g y  of exc i t a t i on  of t he  compound nuc leus  a r e  wel l  known; t h e r e f o r e  the  p o s i t i o n  
of the  m a x i m u m  and the  width of the  c u r v e  of e x c i t a t i o n  a r e  ev idence  of the  n u m b e r  of e v a p o r a t e d  neu t rons ,  
and,  consequen t l y ,  of  the  m a s s  n u m b e r  of the  f inal  p roduc t  as  we l l .  Such a s i t u a t i o n  e x i s t s  fo r  n o n f i s s i o n -  
ing nuc le i .  In our  c a s e ,  as  a r e s u l t  of the  high cou lombic  b a r r i e r  of the  r e a c t i o n  and the  g r e a t  f i s s i o n a b i l i t y  
of the  compound  nuc leus  ( F n / F  f << 1), the  e x c i t a t i o n  funct ions  m a y  be s u b s t a n t i a l l y  d i s t o r t e d .  

The  c r o s s  s e c t i o n  of the  r e a c t i o n  with e v a p o r a t i o n  of x neu t rons  t a k e s  t he  f o r m  

\ P i l E '  

w h e r e  %(E)  is  the  c r o s s  s e c t i o n  of f o r m a t i o n  of the  compound nucleus;  Px(E) is  the  p r o b a b i l i t y  of e v a p o r a -  
t i on  of  x n e u t r o n s  by a nuc leus  wi th  in i t i a l  e x c i t a t i o n  e n e r g y  E; F n / F f  i s  the  r a t i o  of the  ne u t ron  and f i s s i o n  
wid ths ,  a v e r a g e d  a long  the  neu t ron  c a s c a d e .  

F o r  h e a v y  nuc le i  ( F n / F  f ~ 0.01), the  c r o s s  s e c t i o n  of f o r m a t i o n  of the  compound  nuc leus  p r a c t i c a l l y  
c o i n c i d e s  with t he  c r o s s  s e c t i o n  of  f i s s ion :  (re(E) ~ ~f(E) [17]. Tho va lue  of Px(E)  can  be ob ta ined  by  c a l c u -  
l a t ion  if the  t e m p e r a t u r e  of the  nuc leus  and the  e n e r g i e s  of  the  bond of t he  n e u t r o n s  a r e  known. The  r a t i o  
F n / F  f in t h e  r e g i o n  of  h e a v y  nuc le i ,  as  was  shown in [17], depends  s l i g h t l y  on the  e n e r g y  of e x c i t a t i o n  and 
can be  d e t e r m i n e d  with a s a t i s f a c t o r y  d e g r e e  of  a c c u r a c y  on the  b a s i s  of  t he  known e x p e r i m e n t a l  da ta .  
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To c o m p a r e  the  e x p e r i m e n t a l  and c a l c u l a t e d  func t ions  axn(E)  we m e a s u r e d  the  e x c i t a t i o n  funct ion of 
the  r e a c t i o n  U235(Ne22; 5n)102 252. The  p r o p e r t i e s  of  t he  i so tope  102252 a r e  we l l  known: a c c o r d i n g  to  [11, 18], 
it h a s  a h a l f - l i f e  of  2.4 • 0.2 s e c  and in a p p r o x i m a t e l y  o n e - t h i r d  of  the  c a s e s  of  d i s i n t e g r a t i o n  e x p e r i e n c e s  
spon t aneous  f i s s ion .  The  m e a s u r e d  e x c i t a t i o n  funct ion  is  p r e s e n t e d  in F ig .  5. The s a m e  f i g u r e  shows  the  
e n e r g y  d e p e n d e n c e  of  the  c r o s s  s e c t i o n  of  the  f i s s i o n  of  U 235 by Ne 22 ions .  The  funct ion  off(E) is  in good 
a g r e e m e n t  wi th  the  r e s u l t s  of the  c a l c u l a t i o n s  [19] and with  the  e x p e r i m e n t a l  da t a  [20]. The  e x p e r i m e n t a l  
r e s u l t s  ob t a ined  f o r  the  r e a c t i o n  U235(Ne 22, 5n)102252 a r e  a l so  in good a g r e e m e n t  wi th  the  c a l c u l a t e d  e x c i t a -  
t ion  func t ion  (dot ted cu rve ) .  The  m a x i m u m  of  the  e x c i t a t i o n  funct ion  l i e s  at an e n e r g y  of t he  ions  of 117 
MeV and is  d i s p l a c e d  by  14 MeV r e l a t i v e  to  the  c o u l o m b i c  b a r r i e r  of  t he  r e a c t i o n . *  F o r  the  b r a n c h  of s p o n -  
t a n e o u s  f i s s i o n  the  c r o s s  s e c t i o n  at the  m a x i m u m  is  (1.5 • 0.3) �9 10 -32 c m  2. The width  of  the  c u r v e  at ha l f  
the  he igh t  is  equal  to 11 MeV. 

In the  fo l lowing  e x p e r i m e n t s  [21] we m e a s u r e d  thee e n e r g y  dePendence  of  the  c r o s s  s e c t i o n  of the  r e a c -  
t ion  l e a d i n g  to  t he  f o r m a t i o n  of  a new s p o n t a n e o u s l y  f i s s i o n i n g  i so tope  with T1/2 ~2 sec .  The  r a t e  of m o v e -  
men t  of  t he  t a p e  was  s e l e c t e d  equal  to  28 c m / s e c ,  which p e r m i t t e d  r e c o r d i n g  of f i s s i o n  f r a g m e n t s  in the  
t i m e  i n t e r v a l  0 .15-28  s ec .  The  e x p e r i m e n t a l  da t a  a r e  p r e s e n t e d  in F ig .  6. The do t ted  l i n e s  show the  c a l -  
cu l a t ed  c u r v e s  c o r r e s p o n d i n g  to  the  e v a p o r a t i o n  of  four  and f ive n e u t r o n s  f r o m  the  e x c i t e d  compound  nu-  
c l e u s  105265. The  s a m e  f i g u r e  shows the  d e p e n d e n c e  of the  f i s s i o n  c r o s s  s e c t i o n  of -Am 243 on the  e n e r g y  of 

22 ions  of  Ne . The  m a x i m u m  of  t he  e x c i t a t i o n  funct ion for  t he  i so tope  with  T1/2 ~2 s e c  l i e s  at an e n e r g y  of 
the  ions  of  117 MeV and i s  d i s p l a c e d  by  11 MeV r e l a t i v e  to  the  c o u l o m b i c  b a r r i e r  of  t he  r e a c t i o n .  The  
width of  the  c u r v e  at ha l f  t he  he igh t  is  8 MeV. 

The n a t u r e  of  t he  e x c i t a t i o n  func t ion  ( see  F ig .  6) is  e v i d e n c e  tha t  the  o b s e r v e d  new e m i t t e r  of s p o n t a -  
neous  f i s s i o n  f r a g m e n t s  is  f o r m e d  as  a r e s u l t  of a r e a c t i o n  p r o c e e d i n g  th rough  the  f o r m a t i o n  of  a compound 
nuc l eus ,  fo l lowed by  e v a p o r a t i o n  of  neu t rons ;  consequen t ly ,  it ha s  t he  a t o m i c  n u m b e r  105. In t he  r e a c t i o n s  
Am243(Ne 22, xn)1052GS-X, the  i s o t o p e s  wi th  m a s s  260 and 261 wi l l  be  f o r m e d  with t he  g r e a t e s t  p r o b a b i l i t y  
( e v a p o r a t i o n  of f ive  o r  four  n e u t r o n s  f r o m  the  compound nuc leus ) .  To d e t e r m i n e  the  m a s s  n u m b e r  of  the  
i s o t o p e  (~'1/2 ~2 sec)  it i s  n e c e s s a r y  to know the  exac t  v a l u e s  of  the  bond e n e r g i e s  of  the  e v a p o r a t i n g  n e u -  
t r o n s ,  s i n c e  t he  p o s i t i o n s  o f  t he  m a x i m a  of t he  e x c i t a t i o n  func t ions  fo r  the  r e a c t i o n s  (Ne22; 4, 5n) d i f f e r  by 
a p p r o x i m a t e l y  5 MeV. The a b s e n c e  of exac t  v a l u e s  of  the  m a s s e s  of  the  nuc le i  with Z = 105 i ne v i t a b ly  l e a d s  
to  s o m e  i n d e t e r m i n a c y  in the  i d e n t i f i c a t i o n  of  the  m a s s  n u m b e r  o f  the  i so tope .  And ye t ,  if  we t a k e  the  c a l -  
cu l a t ed  v a l u e s  of  the  m a s s e s  of  t he  nuc le i  [22, 23], on the  b a s i s  of  an a n a l y s i s  of the  e x p e r i m e n t a l  da t a  (the 
p o s i t i o n  of  t he  m a x i m u m  of the  e x c i t a t i o n  func t ion  r e l a t i v e  to  the  c o u l o m b i c  b a r r i e r  of  the  r e a c t i o n ,  the  
width  of  t he  c u r v e  of  exc i t a t i on ) ,  we can a s s u m e  tha t  spon taneous  f i s s i o n  with T1/2 ~ 2 see  be longs  to the  
i so tope  with  m a s s  261. 

The  y i e l d  of  the  i s o t o p e  at the  m a x i m u m  of  the  e x c i t a t i o n  funct ion c o r r e s p o n d s  to  a c r o s s  s e c t i o n  of  
(5.0 • 1.5) �9 10 -34 c m  -1, w h e r e a s  the  e x p e c t e d  c r o s s  s e c t i o n  of t he  r e a c t i o n  Am243(Ne 22, 4n) 105 TM, a c c o r d i n g  
to  o u r  e s t i m a t e s ,  is  N2-10 -33 c m  2. Consequen t ly ,  it  m a y  be a s s u m e d  tha t  the  m a i n  type  of  d i s i n t e g r a t i o n  of 
th i s  i so tope  is  s - d e c a y  (T1/2 ~ 2 sec) ,  and the  p a r t i a l  h a l f - l i f e  for  spon t aneous  f i s s i o n  is  s e v e r a l  t i m e s  a s  
g r e a t . f  

In t he  m e a s u r e m e n t  of  t he  e x c i t a t i o n  funct ion ,  m o r e  than  300 f r a g m e n t s  w e r e  r e c o r d e d ;  t h e i r  t i m e  d i s -  
t r i b u t i o n  is p r e s e n t e d  in F ig .  7. The  h a l f - l i f e  of  the  i so tope  of  e l e m e n t  105 is  equal  to  1.8 • 0.6 sec .  

F r o m  Fig .  7 it is  ev iden t  tha t  t o g e t h e r  wi th  T ~2 sec ,  the  f o r m a t i o n  of an i so tope  e x p e r i e n c i n g  s p o n -  
t a n e o u s  f i s s i o n  with  T1/2 > 20 s e c  is  o b s e r v e d .  The d e p e n d e n c e  of  t he  c r o s s  s e c t i o n  o f  f o r m a t i o n  of  the  
i so tope  with  T1/2 > 20 s e e  on the  e n e r g y  of  ions  of  Ne 22 (F ig .  8) d i f f e r s  f r o m  the  funct ion  of  e xc i t a t i on  of the  
r e a c t i o n  p r o c e e d i n g  with t he  f o r m a t i o n  of  a compound  nuc leus .  T h e r e f o r e  it is  n a t u r a l  to  a s s u m e  tha t  s p o n -  
t a n e o u s  f i s s i o n  with T1/2 > 20 s e e  is  e x p e r i e n c e d  by an i s o t o p e  with Z < 105. Since  the  r e a c t i o n s  (I~e 22, pxn) 
and (Ne 22, ~pxn) a r e  r e l a t i v e l y  i m p r o b a b l e ,  whi l e  t he  p r o p e r t i e s  of  t he  i s o t o p e s  103256 and 103257 a r e  known, 

243 22 it  m a y  be a s s u m e d  tha t  T1/2 > 20 s e e  be longs  to the  i s o t o p e  103258, which  is  f o r m e d  i n t h e  reac t ion~Am (Ne , 
~3n) 103258. The  n a t u r e  of  the  e x c i t a t i o n  funct ion of  t he  r e a c t i o n  pu239(Ne 2~ ~3n)102252 tha t  we  m e a s u r e d  is  
add i t i ona l  c o n f i r m a t i o n  of  t h i s  h y p o t h e s i s .  

�9 The  v a l u e  of  the  c o u l o m b i c  b a r r i e r  of  the  r e a c t i o n  c o r r e s p o n d s  to  the  e n e r g y  of  ions  of  Ne 22 at which  the  
f i s s i o n  c r o s s  s e c t i o n  is  equal  to  0.01 b a r n .  
t T h e  r e s u l t s  ob ta ined  s u b s e q u e n t l y  on the  s - d e c a y  of  the  i so tope  of  e l e m e n t  105 a r e  an e x p e r i m e n t a l  c o n -  
f i r m a t i o n  of  t h i s  h y p o t h e s i s  [24, 25]. (Note d u r i n g  edi t ing . )  
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The observed half-l ife T1//2 > 20 sec should most likely be assigned to the a - d e c a y  of the isotope 
103258; this does not contradict  the sys temat ics  of the radioactive proper t ies  of nuclei with Z = 103 [26]. 
And yet, the isotope 103258, together  with a -decay ,  can experience electron capture in a definite fraction of 
cases  (Qfi = - 2 . 4  MeV [26]), being converted to the isotope 102258, which undergoes spontaneous fission. 

If the half-l ife of the isotope 103258 is less than 20 sec, then the measured  half-l ife ~-1/2 > 20 sec is 
associated with the spontaneous fission of the isotope 102258. 

From the experimental  data obtained tn this work we can draw the following conclusions: 

1. In the irradiat ion of Am 243 with ions of Ne 22, a spontaneously fissioning isotope with half-l ife T~/2 
= 1.8 =L 0.6 sec is formed. 

2. F rom the data on the angular distribution of the recoil  nuclei and an analysis of the resul ts  of the 
control experiments  it is evident that the spontaneously fissioning isotope with T1/2 ~ 2 sec has an atomic 
number of 105. 

3. The nature of the excitation function gives evidence that the observed emit ter  of spontaneous f is-  
sion fragments  (T1/2 = 2 sec) is formed through a compound nucleus, followed by evaporation of neutrons. 
This is an independent confirmation of the fact that an element with Z = 105 was synthesized in the reac-  
tion of Am 243 + Ne 22. The most  probable mass  number of the isotope of the new element is 261. 

4. The yield of the spontaneously fissioning isotope of element 105 corresponds  to a c ross  section of 
5.10 TM cm 2. It may be assumed that this isotope experiences predominantly a -decay .  

5. It was shown that for the isotopes of element 103 with mass  numbers 256 and 257, the half-l ife 
for spontaneous fission Ts.f > 105 sec. 

6. Spontaneous fission with T1/2 > 20 sec, in all probability, can be explained by the formation of the 
isotope 103258 in the react ion Am243(Ne 22, a3n)103258. This isotope can experience not only a-dis in tegra t ion,  
but also electron capture,  which leads to the formation of the spontaneously fissioning nucleus 102258 . 

The authors are  grateful to V. A. Druin and A. J. Demin for  the i r  valuable suggestions,  V. I. Kuz- 
netsov for the production of the pure mater ia l s  for the targets ,  K. A. Gavritov and G. V. Buklanov for 
preparing the ta rge ts ,  and Yu. V. Poluboyarinov for his aid in conducting the experiments.  We are  g ra te -  
ful to the Acce le ra tor  Operation Group, supervised by B. A . .Zager ,  as well as to N. F. Orlov for p repa r -  
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