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For inverse scattering theeries , it is well known that
in order teo guarrantee the existence and uniquness of the
solutien , drastic restriotions mist be impesed on the
soattering potential or on the scattering data collected
from experiments ( see for exampls Newton 1966 ) , The
existing theorles in their original form such &s the Geldfan
Levitan or the Marohenke equations theresfore cannot be used
in a straightforward manner and scme further steps teward
simplifications have to be oonsidered ,

In inelastio scattering problems where many coupled
channels must be taken inte ascount to construct various
elements of the scattering matrix the problem became much
more ocmpliecated both from thetheeretical and experimental
point of view , The present work deal only with the energy
fixed case and shew that & solution can nevertheless be
obtained by using on one hand the oconventienal technique of
the Abelian transformation which has been sxtensively applied
in the JWKB approach te the one channel problem ( see for
example a general review by Buck I97I } with on the other ,
some results obtained recently ooncerning a system.of eoupled -
differential equations ( Caoc I982 I ) . :

The case of two states approximation which may be inte-
resting for its posaible applications 1s investigated star-
ting from the results of the direct problem ( Cao I984 II )
but its possible extension to the general case of a finite
number of eoupled channels will be omitted for space limi-

tation .

The mathematiocsal description of the 2 states problem
for simplicity , is assumed te be , in matrix notation :
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where we eontinrue to keep the notations and conventions of Ref
ITI . The interaction matrix U 13 generally symmetrie seo
that we may set

U U - B, B will be referred te as the eoupling
ol 10 " funotiom of the system ,

*
Let 62 be the proper phase schift 1.,e, the phase
schift one would have after separation of the coupled equatiens
With the following definitiens :
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E : incident energy
and using the technique of Abelian transformation we ebtain :
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The various elements Uid'f of the interaction matrix U are
therefore related te the quantitiss I+ Dy a system ef
2 equations
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In the one channel case , the dlagonal terms U, are
often referred to as the interaction potential of the ith
channel whish is deseribed by an equivalent homogensous equa -
tion . They can usually be inferred by other means , for exam-
rle for sufficiently strong attractive forees , Uy can yleld
& diserete energy speetrum , Therefore they can be evaluated
from the wave funetion c¢orresponding tochanneld 1 , Partieular-
ly , 4t i3 reascnable te assume that the U,,term whiek is re-
lated te the greund state ean be attained by this way . The twe
equations in (1) are thea surtioient 1n principle te lead te the
unknowas U, and B providsd that 3@/&L can be determined
frem ezperimantal data .

In erder te simplify the presentatiom , we shall limit
ourselves te the ease ef 'mear resemanse " ( 1.8, Ak° > o)for
whish =+ 18 set equal to zere , Assuming them that the elas-
tie and inelastie partial eress seetion Q% , Q2 are kmem , it
can be shewn that 5?2 are given by the follewing equations:
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'I'he mti;c.ies 4 Q/ﬂ needed in the determination of T«
are thenr givea by :
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The quamtity £ is related to an arbitrary parameter n
( see Ref II ) whieh must be ehesen asccording te the wvalidity
eondition of the theory :
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Assume first that the element 1y, 1s xmewn a prieri .
The fellewing algeritim is needed te selve the problem :

(1) Let ‘1“1! be the set of pesitive values of real.
number ., To each elem of this set sorrespend
an element of the set I,(gn){

(11) Let {m;| be a subset of {a} sueh that the first
equatioh of system (4 ) 1is verified .

(111) Corresponding te ea.ch can now eempute the
element of the set B(ny )% fran the sesomd equatien
of (L) and fer each case eheck the validity eondi -
tieom (4 ) . The apprepriate value n, is them the one .
for whieh this eonditiomn 1s satisfied best ,

The non existense of sueh nr. mean on the ether hand
that we must go over te the sesond erder separation of
the equatiens as indicated in Ref I .

The ease where beth U, and B are unknown is obvieusly
more scamplisated but nevertheless tractable ,the results are
summarised belew : Define

(55
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(e
1n whieh M 43 the reduced mass , §7 1s the senvemtional JWKB
phase schift sorresponding te the petential U, . We find then

e - (”“)j Qs-w)/urig

) SR (&)
V+—V = E ( e - L )

where the expressien of 7Q(er) is ( Zerarke I98L )

%(Uu) = E - é-() - ——\*%‘W

The abeve algorithm remaims valid , the first equation of ( & )ean
be used teo evaluate V. , V. wh.ile the second one serving te
define the subset (= Jéof the seecond step (ii) .

2

The non resonance ease ( Ak *9 ., «x 4+ 9) 43 mere eomplica-

ted in the semse that the quantities S have tobe reinterpre-

ted and the relations ( < ) , (3 ) must be medified ascerding-
1y « It can be shoewn that the problem can nevertheless be made
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trastable on the same basis .

To eonslude , we may point out that the above results
are derived in the frame of & JWKB treatment whieh imply striet
limitations inherent teo a short wave lenght appreximation .

We find however that it 1s also possible to géneralise the
theory to the sase where sueh an approximation does not apply
by ineluding to the above approash same propertles of non
linear differential equations .
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