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For inverse soattering theories , it is well known that 
in order to guarrantee the existence and uniquness of the 
solution , drastio restrictions must be imposed on the 
soattering potential or on the soattering data oollected 
from experiments ( see for example Newton 1966 ) . The 
existing theories in their original form suoh as the Goldfan 
Levitan or the Karohenko equations therefore oannot be used 
in a straightforward manner and some further steps toward 
simplifications have to be oonsidered 9 

In inelastio soattering problems where many ooupled 
channels must be taken into aooount to construct various 
elements of the scattering matrix the problem become much 
more oomplieated both from thetheoretical and experimental 
point of view f The present work deal only with the energy 
fixed case and show that a solution can nevertheless be 
obtained by using on one hand the conventional technique of 
the Abelian transformation whioh has been extensively applied 
in the JWKB approach to the one channel problem ( see' for 
example a general review by Buck 1971 3- with on the other , 
some results obtained reoently oonceming a system, of ooupled 
differential equations ( Cao 1982. I ) . 

The case of two states approximation which may be inte
resting for its possible applications is investigated star
ting from the results of the direct problem ( Cao 1 9 % II ) 
but its possible extension to the general case of a finite 
number of ooupled ohannels will be omitted for space limi
tation . 

The mathematical description of the 2 states problem 
for simplicity , is assumed to be , in matrix notation : 

(Uu)y . o 

U 

L • = O 1 
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where we continue to keep the notations and convent ions of Hef 
II • The interaction matrix U is generally symmetric so 
that we may set 

U =1/ * ^ ) 5 will be referred t« as the coupling 
01 <° funotioa of the system . 

Let o Z be the proper phase schlft i.e# the phase 
schlft one would have after separation of the coupled equations 
With the following definitions : 

rte) 
Si 

E : incident energy 

and using the technique of Abelian transformation we obtain : 

Kn J 

*-KM) b i ^ ) ^ ~ 4 ^ *r 
The various elements ^<^ of the interaction matrix IT are 
therefore related t» the quantities It by a system ef 
2 equations : 

,-i-L 
U ,o„= i i « - c r ; ^ ) 
00 - *£ 
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In the one channel case , the diagonal terms U^ are 
often referred to as the Interaction potential of the ith 
channel which is described by an equivalent homogeneous equa
tion • They can usually be inferred by other means , for exam
ple for sufficiently strong attractive forces , U^ can yield 
a discrete energy spectrum . Therefore they can be evaluated 
from the wave function corresponding tochannel i • Particular
ly , it is reasonable t© assume that the Uooterm which is re
lated t© the ground state can be attained by this way . The tw© 
equations in (i) are then sufficient In principle t© lead t© the 
unknowns Uu and B provided that &%)/]& o a a De totermined 
from experimental data • ' 

In order t© simplify the presentation , we shall limit 
ourselves te the case ©f "near resenanoe " ( i,e.A.fc 2 0 )f or 
which ©C-t is set equal to zero • Assuming then that the elas
tic and inelastic partial cross section Q°£ , Q!£ are known , it 
can be shown that 3*; are given by the following equations: 

k 
»e 

The quantities needed in the determination of 1 + 
are then given by : 

The quantity £ is related to an arbitrary parameter **. 
( see Hef II ) which must be chosen according to the validity 
condition of the theory : 
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ab,<<V*, + *) (4j 

Assume first that the element XTM is known a priori . 
The following algorithm is needed to solve the problem : 

(i) Let W be the set of positive values of real 
number' • To each element of this set correspond 
an element of the set ^ I^CG, n) \ 

(ii) Let \*i\ be a subset of {a\ such that the first 
equation of system ( i ) is verified • 

(iii) Corresponding to each n,j wo can now oemputo the 
element of the set { B( nj ) \ from the seoond equation 
of ( 1 ) and for each ease check the validity eondi-
tion ( U- ) • The appropriate value n0 is then the one 
for which this condition is satisfied best • 
The non existence of such n 0 mean on the other hand 
that we must go over to the second order separation of 
the equations as indicated in Ref I • 

The case where both U(j and B are unknown is obviously 
more complicated but nevertheless traetable ,the results are 
summarised below : Define 

n L. nf- Sal 

(O 

in which r is the reduced mass , * t is the conventional JWKB 
phase sohift corresponding to the potential i£UCc • We find then 

where the expression of T^ eo) is ( Zerarke I981j. ) 

fCC.) = E-iO..-^-^ 
The above algorithm remains valid t the first equation of ( T)can 
be used to evaluate 7+ , V« while the second one serving to 
define the subset ^n.-^ef the second step (il) . 

The non resonance case ( AK ̂  ° f °(± ̂  c ) is more complica
ted in the sense that the quantities %l have tobe reinterpre
ted and the relations ( C ) , ( 3 ) must be modified according
ly • It can be shown that the problem can nevertheless be made 
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tractable on the same basis . 

To conclude , we may point out that the above results 
are derived in the frame of a JWKB treatment which imply striet 
limitations inherent to a short wave lenght approximation . 
We find however that it is also possible to generalise the 
theory to the case where such an approximation does not apply 
by including to the above approach some properties of non 
linear differential equations • 
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