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By using the two center shell model (TCSH) , the level diagrams of the 
aotabat ic potentials for the systems 1 1C+ 1 70 •+ 1 1C+ 2�Mg have been invest i­
gated by Park , Sche id and Greiner [ 1 ]. They have discussed the transi tion 
mechanism or these systems , especially the Landau-Zener transition 
mechanism. One or these crossings , the crossing between the adiabati c  
potentials related to the 2s1 / 2  and t d5/ 2 states i n  1 70 nucleus is applied 
[ 2] to the anomarous phenomena observed in the exci tat ion funct ions of the 
scatterings [3]  which involve the excitation or 1 70 mentioned above . In the
stud ies , however , the radial ooupl lng effects are discussed under the 
s ituat ion where the rotating couplings are neglected. 

In this report we point out
the essent ial importance ot the 
rotat ional coupl ings in the 
inelastic scattering 
• 7o c • •o , ••0 > 1 'o co. 81Hev , 1 1 2• > ,  
which is concerned with the same
type of the transition mentioned
above.  We employ the rotat ing­
molecular-orbitals (RHO ) model 
[ � ] which includes the effects 
or the rotat ional couplings 1n 
the RK> ' s  themselves. Thus , the
RHO ' S  depened on the total 
angular momentum J of the system
and do not necessarity belong to
pure K-quantum number - the z­
component or the J on the 
molecualr axis. lbus , we have
only rad ial couplings ror 
transit ion interact ions. 
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In the lower part or tig. 1  5 
we show the adiabat ic potent ials
minus Coulomb plus nuclear part O . - -
for J a 9/2 and 25/2 tor 
example , and in the upper part 

the radial couplings � 1 ) (r ) ·
qp 

tor ( q, p )  • ( 3 , � )  which are 
directly respons ible tor the 
inelastic  transi tion concerned
here. We see that the pseudo­
crossing appears between the 
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Fig. l. The adiabatic potentials minus

Coulomb+nuclear part for Jn = 9/2- and 
25/2- , and tne radial couplings between

p = 3 and 4. 

adiabatic potentials tor � •  3 and q at the distance r-7.5fm ( • r ( l ) ) Which 
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corresponds to the cross i ng polnted out by Park , Sche id and Greiner ( 1 ] ,  and 
Mi lok and Re i f  L 5 ]  ln the ir "stat ic" calculat ions . At hlgher angular 
mome ntum J ,  however , we hav� another cross ing which is located at the 

( 2 )  a 1 s t .,rn�ic: r larger tnan the grazing distance r and increases with the J
( ? )  C 8 

tTh� re- is a crossing between the diagonal potenti a ls of the 2s t / 2  and 
• - · � ·-

partial crus..,; i;c.,·tions of 1 ;0 1 1�0. 10()) 1 10 (0.87MeV, 1/2•)  i .;1� 1 t:. c:raar.ucls w1 tn tne 
j)art. ial wave representa­
t 1 or ,  wl". lch is of t.he 
�trong limit of the 
�tat ional coupling 
�ffects ) .  The energy of 
the ad i abat i c  pot�nt i a l  

"J i, lmb) 

ry_ ( r• ) 3 t the r ( 2 ) is
p C 

c lear i y  lower than the 
barr ier-top energy E8
becau�e of r ( 2 ) > r C g
There t'or e ,  the 
transi tion occurs even 
though the bombarding 
energy is much lower 
than EB so long as the
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l e,wrg>· of pott?ntial barrier top for J 11::9/2-

Fig. 2 .  Tne partial cross sections 
oJn for J '' = 9/ '[ , 17 /2- and 25/2-
for tue inel1;1.stic scattering 
1 70( l&o ' 160)  l 7c,* (o .  8'(Mev , 1/2 +) . 

inc ident wave reachs the 

d istance r ?}  . As a 
r�sult the part ial  cross 

sec t ions JJ w  ( 1 d5/ 2•2s l / 2 J  for higher J values rise up from the energy 

smal ler tnan E0 as shown in f ig . 2 and increase s lowl y  unt i l  the energy reach

th� e8 ; that ls , the oJ n  takes the form of broad bump when J i s  l arge .

Thus , the int�grattd cross section o � r oJ w  tor the ine last i c  scatter ing 
1 70 ( 1 b 0 , 1 10 ) 1 70* ( 1 / ?• i ta�es the saturated va lue of the cross sect ion even 
at v�ry low energ ies above the Coulomb barrier . 

The above discussion ls appli cable to the scat ter ing concerned with the 

E:XC i tat ion ot' 1 70* ( 1 / 2. ) ,  for exmaple , 1 7 0 (  1 2 C ,  1 2C ) 1 70* ( 1 / 2
+

) .  Thus , the 
structures pred icted from the cross i ng w ith the "stat ic" Level d iagram of 
the TCSM are probabl y smeared out by the rotat ional coupl ings .  This is in 
stron� contrad iot ion to the data and t he analystt in ref . 2 .  The react ion 
m�chan i sru for the structures observed in the experiment ( 3) i s  a problem to 
be solved in future.  
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