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MOLECULAR STRUCTURE I N  H IGHLY-EXC ITED STATES OF LIGHT NUCLE I 
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S i nce the d i scovery1 of resonances at the Cou lomb barri er of the 1 2c+

1 2c system, many experimenta l and theoretica l stud ies have been carr ied
out i n  order to c l ar ; fy the resonance mechani sm and the mol ecu l ar struc­
ture in the h i gh l y-exc i ted nuc l ear states.  However, we have not yet 
fu l l y understood them. The c l uster (or mol ecul ar ) structure i n  l ow-l yi ng 
states of l ight nuc l e i  are sati sfactori l y  understood by the microscopi c 
and semi-microscop ic  c l uster mode l . 2 And therefore i t  has been strongl y
des i red to extend the i nvesti gation of the c l uster model i nto the mol ecu­
l ar structure in h ighl y-exci ted states.  To do i t , we must deve lop a 
useful framework of the mu l ti -c l uster mode l to descri be vari ous k i nds of 
c l uster confi gurat i ons whi ch are expected to acti vate wi th the increase 
of the exc i tat ion energy. For exampl e, as a doorway state for the reso­
nances i n  the 1 2c+1 2c system, Michaud and Vogt3 proposed the pi cture of
a-parti c l e  mol ecu les c 1 2c-a-a-a ) .  Thi s pi cture imposes the ca l cul ati on

1 2 of a very compl ex C-3a c l uster model on us .
Recent ly, we deve loped a very powerfu l method to construct the Pau l i -

a l l owed states of  the mu l ti -c l uster system. I n  Tab le  I we show the 

Tab l e  I SU{ 3 ) c l as s i f icat i on of the 1 6o-3a Pau l i -a l l owed states . 
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Paul i-a l l owed states of the 1 60-3a system. Us i ng these Paul i -al l owed 
states , we can carry out the ca l cu l at ion of the orthogona l i ty cond i t ion 
mode l (OCM )4 wh i ch is a sem i-microscop i c  model. Al though the OCM ca l cu­
l at i on for the mu l t i -c l uster system i s  very d i ff i cu l t  because of the 
l arge number of bas i s  states ,  the d i ff i cu l ty is  great ly  reduced by the

5 6 1 6  5µ-truncat i on method . Th i s  method has been app l i ed to 3a and 0-2a 
sys tems and shqwed to be very powerful for the mu l t i -c l uster OCM ca l cu­
l at ion. 

The mol ecu l ar structures in h i gh l y-exc i ted states obta i ned by the
1 60-2Q OCM for 24Mg are summari zed as fol l ows : l )The 20Ne+o c l uster 
s tructure is domi nant in the exc i ted 
s tates w i th E 2: 1 0 MeV .  The a-reduced 
w i dths of those sta·tes show the charac-
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ter i st i c  d i str ibut ion wh ich  can be i nter­

preted on the bas i s  of the band cross i ng ,g_
mode l . 7 2 )The a-1 60-0 l i near-cha i n  s truc- b 
ture i s  pred i cted near Exc 1 8  MeV,  wh i ch 
has l arge a-reduced wi dths i n  both chan-
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ne l s  of pos i t i ve- and negat i ve-pari ty
20 8 1 6  states of Ne. 3 )The Be+ 0 c l uster 
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structure i s  obta i ned i n  the energy regi on 
h i gher than about 20 MeV. 4 )The c l uster 
s tructure obtai ned in the E al O - 20 MeV 

X 
exci tat ion energy regi on shows the strong 

F i g. 1  Cal cu l ated cross sect ion 
a( E2 ) of 24Mg(y, a

0
) 20Ne

corre l at i on w i th the observed g i ant E2 

resonances�( F i g. 1 )  

· react ion. 

Our method can be al so app l i ed to more compl ex mu l ti -c l uster systems , 

for examp le  4a , 1 2C-2a and 1 60-3a systems. The i nvest i gat i ons of 

those systems are now i n  progress .  
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