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RE SONANT BEHAV I OUR OF 2 4Mg ( 12 c , a
o )

32 s REACT I ON

I N  THE ENERGY RAN GE 2 1 . 8  - 2 6 . 0 MeV 
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E v i dence for i n t e rmedi a t e  s t ruct ure w a s  rep or t e d l ) for  

the 1 2 c +2 4Mg s ys t e m . Thi s e vi de nc e  i s  b as e d  on me as ure men t s  at

8 = 1 80 ° o f  e xc i t at i on f unc t i ons  i n  e l as t i c  ch ann e l  and  twoc . m  
i n e l as t i c  channe ls c orre s p on d i n g  t o  fi rs t  2

+ s t a t e  o f  2 4M g  and
-;- 1 2  t o  fi rs t  2 s t at e  o f  C ,  wi thin  the ene rgy range  1 1- 2 7 MeV  

c . m . A s t rong  corre l at i on w as f o und  b e tween  the s e  chann e l s  

tae c r oss  c orre l at i on coe ffi c i e n t s  b e i n g  res pe c t i ve ly 0 . 3 3 , 0 . 3 7 
+ 2 4 . + 12 be tween  g . s .  and f i r s t  2 o f  Mg  and fi r s t  2 o f  C and 0 . 0 1 

b etween  t he two  2
+ 

s t at es . A l s o  s t rong c o rre l at i on was  f o un d  

w i t h  2 4 Mg ( 1 2c , a ) chann e l s  me as ure d  a t  L o s  A l amos 2 ) i n  the e n e r-
o 2 4 1 2  gy r an ge 2 7 . 5- 35 . 0 Me V at 5 l ab and wi th the channe l Mg ( C ,

3 )  o a
1

) me as ur e d  at A thens  at 1 3  l ab i n  the energy r an ge 16 . 5  -

2 8 . 5  M e V . 

I n  the p r e s e n t  c on t rib ut i on we a re rep ort i n g  re s ul t s  on 
· 2 4 1 2  3 2  e x c i t a t i on f un c t i on me as ure ment o f  M g (  c , a ) s .  Thi s chan-

3 2  o 
n e l  c o r re s ponds t o  S i n i t s  gro und s t ate . In  the  e xpe ri me n t  

a 12 c b e am o f  t h e  B uch are s t  T an de m  acce l e rator  an d a �60 µ g/cm2 

2 4M g  t ar get , de p os i t e d  on a t h i n  go ld  s upport  w e re us e d .  The

a l ph a  p a rt i c l e s  w e re de t e c t e d  at  8=5 ° l ab b y  the a i d  o f  a 1 m m  

thi ck S i (Li ) de t e c t o r . I n  o rde r t o  di s c ri mi n at e  the alph a  p ar­

t i c l es  ag ain s t  the l a rge b ack g r o un d  d ue to the i n c i dent  1 2c 
. 2 b e am a go l d  f oi l  38 . 7  mg/ c m  thi ck w as p l aced  in  t�e f ron t o f

t h e  s i l i co n  de t e ct o r .  The a p art i c le i dent i fi c at i on w as che ck e d  

by  ob s e rving  the  e n e r gy shi ft o f  t h e  p e ak o f  i n t e re s t  wh en  a n  

a ddi t i on al 1 5 mg/ c m 2 t an t a l um foi l  w as ad de d to  t h e  g o l d  fi l t e r . 

The o ve r a l l  FWHM en e r gy re s o l ut i on i n c l uding  t ar ge t  thickn e s s  

w as 3 0 0  Ke V ,  goo d  eno ugh t o  d i s cri minate  a0 p art i c le s  agains t

a
1 

p art i cl e s  whi ch a re 2 . 4  MeV ap art . The mon i t o ri n g  o f  the
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b e am w as pe r f o rme d b y  de t e c t i n g  at  0=4 5 ° the  12c b e am s c a t t e re d

on th e t ar ge t . I n  fi g . 1  the re i s  sh own th e e x ci t at i on fun c t i on 
2 4 12  32 fo r the Mg ( C , a0 ) S ch anne l  b etween 2 1 . 8  and 2 6 . Me V . I n

fi g . 1 th e re i s  a l s o  d i s p l ay e d  th e exci t a t i on fun c t i on f o r  e l as­

t i c  s c at t e ring  me as u re d  pre vi ous ly l ) . It app e a rs a c o r re l at i on 

o f  the  s t r uc t u re s  i n  b o th e xc i t at i on fun c t i on s . I t  was c a l c u­

l a t e d  the  c ro s s  c o r re l at i on c oe f fi c i e n t  R ( l , 2 ) de fined  as

R (l ,  2 ) = a 1 (E > > < a 2 (E ) > - 1

Th e ob t ai n e d  v a l ue i s  R ( l , 2 ) = 0 . 10 suppo rt i n g  a s t ron g 

c orre l at i on  b e twe en  th e two ch anne l s . 
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No a t t e mp t  w as m ade to me as u re 

an g u l a r  di s t ri b ut i on on a p a r-

t i c u l ar s t r uc t u re s i n ce i t  w as 

rece n t l y  s hown 4 ) b as e d  on c o m­

p le t e  ph a s e  sh i f t an a l ys i s  o f  

s e ve r a l  e l as t i c s c a t t e ri n g  

d i s t rib u t i on s , on  t h e  maxi mum 

o f  r e s o n an t  s t r u c t u re s , th at no

s pi n  as s i gn ment  c an b e  m ade .

The re as on is th e s up e rp os i ­

t i on t o  th e i n t e r m e di a t e

s tr uc t u re o f  a m o r e  c o mp le x

s t at i s t i cal  re s on ance  n oi s e .
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