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The a - c l u s ter i ng i s  we l l  known i n  many nuc l e i  C I J . Becau s e  o f  
i t s c l o s ed - she l l charac t e r . t he a par t i c l e k e e p s  a par t o f  i t s 
iden t i t y i n  a d i nuc l ea r  s y s tem . I n  t h i s  con t r i bu t i on . we d i s cu s s  
t he a • 2 0 Ne c l u s t e r  s t ruc ture  o f  2 4 Mg . S i nce the  2 0 Ne nuc l eus  i s  
known to  have a marked o + 1 6 0 s t ru c t ure . t he ca l cu l a t i on i s  
per formed i n  a t hree - c l u s t e r  framework . i nvo l v i ng a 1 00 core and 
two o par t i c l e s . We have presen ted  in re f . [ 2 1  a m i croscop i c  
de s cr i p t i on o f  three - c l u s ter  s y s tems . and app l i e d  i t  t o  the  
o • 8 8e co l l i s i on . The wave  func t i ons  are  de f i ned in t he
genera t or - coord i na te  forma l i sm  ( GCH ) and are  proj e c t ed ou t on
t he angu l ar moment a l • O and 2 o r  3 0 Ne and  on  t he t o t a l  sp in  and
par i ty of 2 'Hg . The genera tor  coord i na te  corre s pond i ng to  3 0Ne
is  2 . 9  fm and t he i n terac t i on used  i s  V2  w i t h m • 0 . 6 3 1 3

The 2 4Hg s t a t e s  ob t a i ned i n  t he GCM are p l o t ted  i n  f i g . I  i n  a 
J ( J • l >  d i agram . A  band s t ruc ture i s  deduced by g a t he r i ng s t a t e s  
p re sen t i ng s i m i l a r reduced a w i d t h s  and enhanced E2  t rans i t i on 
probab i l i t i e s  be tween them . Le t  u s  now d i scus s each  band . 

The o� band . The GCM reproduce s accura te l y  t he l oca t i on of  t h i s
we l l - k nown band . However t he £ 2  in t r a - band t rans i t i on  
probab i l i t i e s  are  s omewhat t oo l ow in our  c a l cu l a t i on .

The 2 - band . We overe s t i ma t e  the  energ ie s  o f  t h i s  band by abou t 
2 MeV . Ou r  c a l cu l a t ion  s ug ges t s  t o  i den t i fy t he 7 . 8 1 MeV l eve l 
t o  the  s ·  s t a t e  o f  t he 2 ·  band . A  va l uab l e  cand i d a t e  for  the  6 ·  
s t a te i s  the  9 . 5 3 l eve l wh i ch p re s e n t s  a s t rong i n -band £2 
t r ans i t ion probab i l i t y t owards  t he 4•  s t a t e  l 3 J . The sugge s t i on 
of re f . [ 4 1  for the a t t r i bu t i on  o f  t he 1 ·  and a ·  s t a t e s  i s  
cons i s t en t  w i t h ou r res u l t s . 

The o� band . Th i s  band . bu i l t  on t he o ·  ( 6 . 4 3 KeV ) and 2 ·  ( 8 . 6 5 
HeV ) l eve l s  has  been .  propos ed by Branford  e t  a l . C S J . The 4 •  
s t a t e  o f  th i s  band has  been s earched for b y  Schma l brock e t  
a l . [ 6 1  who s ugge s t  the 1 1 . 2 2 o r  1 1 . 7 0 HeV l e ve l s . The compa r i s on 
be tween the theore t ica l and exper imen t a l B ( E2 )  va l ue s  suppor t s 
t he a t t r i bu t i on o f  the 1 1 . 2 2 HeV s t a te . The  6 ·  s t a t e  o r  the  ot
band i s  mos t l i ke l y  t he r2 . 8 6 MeV l e ve l wh i ch pre sents  a s t rong 
E2 decay to the  1 1 . 22 HeV s t a t e  [ 3 1 . 

The O� b and . The GCH pred i c t s  the ex i s t ence of an exc i t ed  o� 
band s t a r t ing around 1 0 . 7  HeV . The s t a t e s  o f  t h i s  band are  
charac ter i zed by  a s i gn i f i cant f rac t i on o f  the  W i gner  
l i m i t . Accord ing to  the i r  l oca t i on s  and  w i d t h s . t he i ·  ( 1 1 . 5 2 
HeV ) and 4 • ( 1 3 . 0 5 HeV ) s t a t es  seem  to  be va l u ab l e  
cand i da t e s . The 6 · ( 1 4 . 0 8 MeV ) expe r i men t a l  s t a t e · presen t s  a 
l a rge reduced � w i d t h  I 3 l  and there fore can  be probab l y  
as s i gned t o  t he theore t i c a l  6 ·  s t a t e  of  t he 0� band . 
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The o - band · The ex i s t ence of t h i s  band has  been propo sed by
Bran ford et a l . C 7 l . Ou r  aode l s ucceds  in reproduc i ng the 1 -
energy w i t h t he s ame i n t erac t i on as for t he pos i t i ve - par i t y
s t a te s . Howeve r . the  ro t a t i ona l cons tan t  o f  t he o - band i s  found
s l i ght l y  too l a rge . 

The 1 - band · A  1 - band bu i l t  on  t he 1 - ( 8 . 4 4 HeV > and 2 - ( 8 . 8 6
NeV )  s t a t e s  has  been sugge s t ed  by F i f i e l d e t  a l . C 8 J . The s e  
au thors  a l s o  propo se  t he 3 - ( 1 0 . 3 3 HeV )  and s - ( 1 3 . 0 6 HeV )
l eve l s  as member s  o f  th i s  band . I f  t he m i croscop i c  mode l agrees
for  the  iden t i f i ca t i on o f  t he s - s t a t e . i t ra ther proposes  the
3 - ( 7 . 6 2 MeV )  l e ve l . Th i s  l eve l has  been sugge s ted  to  be t he
bandhead o f  a 3 - band ( 7 1 . The 9 . 3 1 MeV s t a t e  i s  a s s i gned i n  our
mode l to  t he 4 - s t a t e  of  t he 1 - band . The anoma l ou s  behav i our of
the 1 - band in  a J ( J + l ) p l o t  is  we l l  reproduced by t he
ca l cu l a t i on .  

The 2 - band · The theore t i c a l  mode l pred i c t s  a 2 - band s t ar t i ng
around 9 . 5  HeV . Consequen t l y , t he exper imen t a l  9 . 5 2 l eve l cou l d
b e  a 2 - s ta t e . From i t s reduced  w i d th  and i t s l o ca t i on . the 3 -
( 1 2 . 0 1 HeV ) s t a t e  cou l d  be  the  next  member  o f  t he 2 - band . 
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