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1. Íntroduction 

Recently, a ~enewed interest in diagonalizing the complicated 
Hamiltonians H (say, by means of the Lanczos (1950) method) appe
ared in connection with the field-theoretical calculations on the 
latti~e (e.g., Duncan and Roskies 1985). An interesting feature of' 
these ·calculations seems to lie in the use of the algebraic, non-nu
merically specified mattixelements of H • This resembles a simi
lar assumption made within the framework of the so-called fixed-point 
perturbation theory (FPPT, Znojil 198), 1984a). 

Methodically, the latter approach to the matrix Schrodinger equ
ation 

H r ~ [r ( 1.1) 

may be understood as a generalizàtion: in place of the preparatory 
Lanczos tridiagonalization of H (via an appropriate conatruction of 
the basts), we assume that H is a band (2t + 1 - diagonal) matrix. 
Then, in full analogy with the continued-fractional form of the Lan
czos algorithm (Wilkinson 1965), the generalized continued fractions 
may be used to convert the infinite-dimensional matrix H into its 
Feshbach (1958) finite (M x M -dimensional) "effective" equivalent 
Hef f (Graffi and Grecchi 1975, Znojil 198),etc.)'. 

An esaence of the FPPT approach to (1.1) lies in a formal decom
position of the Hamdltonian 

1-/ = Hc +-1-/", (1.2) 

wher~ ~1 is zero within a variable (M -dimensional} model space 
and, roughly speaking, 

)( ( 4 ~ O(M - l.O'lst )) 
(Hó )rnn = J-I ml'") 

for m ar tl ~ M. 

The detailed illuatration of the FPPT treatment of the Hamdlton1
ans 
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iAlt-1) 
- 1 V(r) ( 1. J) 

has already been given fo~ the trivial (t 1) example 

v(V" ) = :l
t~ +

Ã.
---

,1 +- rr L 
I r » o (1.4), 

(Znojil, 1984b) and for the standard test problem 

V(r') = 
, 
y 

J.. 
-é .À.. 

I.t 
r (1. 5) 

(with t = 2: Znojil, et alo 1985, Znojil and ~ater 1986~. lu the 

preaent paper , we shall pay a t t errt í-on to the more realistia 111tEl'rnt:

tion 
OJ Jr+Ur

Vú- ) t- (1. 6)v- 1 + cl f- 2. 

wi th the Coulornhic behavíour a t -,- ~ O arrd r-> 00 • 

Besides a phenomenological flexibility of our four-parametric 
llpade'-screened Cou.Lornb " example (1.6) (able to simulate the non-cou
lombic interactions, e.g•• between the atomq, molecules or nucloons), 
our choice i43 also motivated lOethodically. Indeed, we sha1l BOO below 
t hat: the potential {1.6) g.ive s even simpler results than (1.5). More

over, the FPPT description of (1.6) will enable us to descr1be u fur

ther improvement of' the forrnalisrn itself. 
• * 

In § 2., w-e shaLl, summarize the preparatory manipulationa. First, 
we .change the variables in (1.]) and notice that (1.6) is 'equf va Len t 
to the "Pad~-anharmonicll generallzation of (1.4), 

2
lo Ã, f- ~vV(r-) = ~~ +- ( 1.7 ) 

'1
.1 +- ~r 

(§ 2.1). Then, we ernploy the Sturmian basis (cf Whitehead et al •• 

1982)and obtain the infinite-dimensional matrix repre~entation 

mrt 
"'> A ttJ ==-0 rn:= O, 1, (1.8)
L Y'Ylo'1 Ir) 
n:.rYI-t 

of eq.(1.1) with t = 2(§ 2.2). Next, we recall; the Feshbach -(1958) 
idea of reducing (1 •.8) to an equivalent finite-dimensional equation 

(containing merely· t~ unknown lI ef f e c t i ve matr~x elements; § 2.3). 
Finally., we no t í.ce the analogy oetween t ' ="2 po t enf í.e.Ls (1.5 )-( 1.7) 
and arrive at an appropriate ~nsatz for the wave functions (§ 2.4). 

2 

The detailed presentation af the simplified FPPT construction 
of Green's function det A and wave functions ~ proceeds then in 
two stepa. In the first one (~ 3), ,~n ap?roPtiate,.change-of-in~ex 

technique generates immediately ~n asymptotic-sêrie~ form of ~ 

In the next step (§ 4), the finite-dim~nsional secular equation,for 
energies is obtained. containing a similar asymptotic representation 
of the effective matrix elements. S~ary of these resulta is give~ 

in § 5. 

2. The Variable Model space 
2.1. The Change of Variablea 

In our equation
L 

energy E -== - k I 

(1.1) with v(00) = O and wi th the negative 

J 1.. 

(- rÁrL + 

.e (.lq)· 
+ 

W 

-
(" 

-r- Jr .. C/r
z:

I( + c{r 
.. kL)r(r) ~ O (2.1) 

oL '> 0, t ~ ~ fi 

we may'introduce an obvious change of variablea as follaws: 

;L .Lfi).. 
r-=- >(.2., . 'f'(r-) = x r(x) I ( .l..f. {1) = (L -I //s ) . (2.2 ) 

After a scaling X->fK with f 4 = 1 (4k 2), thig leads to a net; dif
ferential equation 

tx.t+r>l.1t o.( ,Ho - 1-J. +- X 4 - 'V ) 'ftX ) 

d1. L(Lf-1) = 1. [ J. " (2.:3)
H .+ X z, L .2.,~1 .l I Z / . ., 

X 
~.o d.x" + / 

where }J _2ak- 1 representa a new energy par-eme t'ez- and 

A. = .: 4 vi d.. -Lul(k:d)f'= and (, == 2, k/fd. > O. 

By means of the transition (2.1) ~ (2.3), we get rid of the con
tinuous part of the spectrum in a way fully analogous to the pUre Co

~ .~ , 1 • 

ulomb case. For the sake of simplicity, we shall simplify' :alBo the 
four-parametric _character of (2.3): in what follo~s, we on+y consi
der the r-u:;:: \) = O special case of (2.3) (i. e , , ai = c/ = O' in (2'.1», 
without any loaa of generality of course. 

3 ' 



2.2. Recurrences 

After	 an elementary transformation of (2~3) 

IlxL]r(X)=OI i-rz. (2.4)[{x2.. .. f.) 1-1 
0 

()(2.._ s )	 f, 

(and similarly also for e = - "l-"l or fV =F o-=F v if needed), we 
may expand ~<x) in the complete harmonic-oscilla t ar basis 

{ I VI> 3 -such that()O 

n::.o	 H 111 >=1 a) 11>o<njx2.~"+-1> = tI')
<nl-1(1./" 7.::=CvY) 

and l' Jou=-{L+-:;)::=121..- ~ I I 
CLl t k = In ( 4 + c:(I ~ k )	 (2.5) 

I1 

l/L
!'w ± kb :=- h (1 +- I/:t.. 1< )I/L(	 /7, k Q O, (, " . , 

Y)~k	 )+ n ) I 
n.
 

In this way, e.quation .(2.4) acquires the form (1.8) wlth <.... /1.(>'='(,,;
 

t- 1. 
io ==-	 O 1.(-1 ... f(-2 =" "I; AI') t')q'Yj IM~ 

m::o-·.2., (2.6) 

;:;.	 n~1')-2. 8"-1 a/n-'1 I Annll. = b b-h-/.1 CUn"'..fA.,n-J. 
z: l~-i/l.)Ann t " to'l-l ~ i (cvn~ ~ + C1-t~ 
o 1. J..,3 .!,l; a..n~'f ~ ~ a., 1. '- i itev., I ,.,: O,f"A.l'ln Ct-., + a.h - '1 ;0;,-1 

2.3. The Feshbach Reductian ~f Recurrences 

In the next etep af our canstruction,let us recall the oigenva

lue method of F.eshbach (1958) and define the "model-apace" proj~ctor 

n+-1. (2.•1 ) p .... r- j,..,><ml = Á - Q ~ 

()l'::-O 

Then, separating (2.6)	 inta an inner and auter part, 

oQA (-Q+ p') ifP A (P+ Q.) f ::. O 

4 

( 
~r 

~, 

we may elimin~t~ .formally .Qtp fram the latter relation, 

Q<& = _ ~1_ QAPep. 
I QA Q	 f 

Its insertion into the	 former.~quat~an gives the final formula 

Aef f X =0 

(2.8)
Aeff = PAP - PAQ _4_ QAP X -::: rr 

QAQ I 
, • I 

Up to the last twa rows, the ~ffective farnl af the pentadiagonal mat-
Aef f . "d 'th 'th . i I 't' A 'tr~x ca~nCl es w~ e or~g na ma r~x - we may wr~ ~ 

'rfl- z, 

~I'l-IA t1 VI A At'l I'H 2.)A"n-1 n ., l' 
eff eff 

(2.9)An+111~{ Afli.1 h ~n>1I1'" A rl11 n. 2 lf~t~·-~ ~(~)-eff e.ff \f 1"1 + Io An ' 2. h A ~'2. h" 1 A1"1''J..I'l' 2. 

rn+J. 

We see that a {usually, perturbative) construction af the effective 
matrix elements 

A e.H" ,e.ff ) (h ~,2..n'" n- 'f ti : ~;. '- . =	 .~ ) 

(2.10)( A I'li,t. t'H L ~l.. ~3A:+~~"l 

isable to reduce our infinit~ set of equations (2,:6) int~ a fixed~ 
dimensional matrix equation {2418). It is solvable exactly on the . 
computer of course~ 

2.4. Wavefunctions 

Whe~ we invert the latt~! argument, we may notlce that for a 
variable i~dex or dimension.in (2.1),the n-th row of (2.8) may be 
reinterpreted as an ordinar~ difference equation of the fourth or
der {e.g., Nerlund 1923). Its general solut1on 1a a eupQrposition of 

the four independent componente, 
\

-(D = "e- -<p 11) + C/ f.I:7 (L) +,.,../ ca (l)

1" "1 n L f r'I ......... 3 r .... +
 r:I()·C/'-( {24111) 
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Y1-.f/i()When we compare (3.1) with (2.15), we may also write (f :::. 
The. formal "boundary conditions Ln t he originn 

r- ., = 1.f - z = d (2.12) 3 z J <1L =: ri [)V fh -' ;; tvf + .,,fj-f _. ,r, 
(J.2 }are to De combined wi th t he' standard. physical r-e quãz-emerrt of no'rmaliza '. 1 dí'l 

tion,. 
ao 

~ Now. step-by-step, the coefficients a:re to be determined algebraical<. 00 'ti.
'f~ f.,.. (2. i3) ly, from the asymptotic form (2.14) of' our Schr6dinger equation (2.6). 

ti = o 
~ 

i~~:
; I We may notice that 

,., s:~hi:s ahould f'ix the ~ -;> 00 asymptotics and energy eLgenva.Lues , tiel ::=. L
For the present poten.ti.al (1.6), the, f'our independent asymp·totic 'i 

components' (2.11) may be constructed in full analogy with th~ pzo ce-« J..n clf 
dure applied to the quartic anharmonic oscillator (Znojil et aI., 1985). so that the recurrences 
Here, the n -th r owor (2.8) (i. e'. , equation (2.6» may also be 'given 

.5 d JLeaaily the necessary asym~totic-expansionf'orm 1 (O - k Ch3)Jl kH =III f(, r 111 f2 k = IL k D~ '1) cJ,f 
Z 4. .!:: X~w.·, (i )) (po = " ( ) ( 1 ~ l --f., -/ O f1'11 1~.•nt- i. e. ,

L ffl.1.. 'J 
m = -2. t ~'1 

m -1 

tb 1} - \ C/(!) C/ ( ~ I ck} ({~1,.,,) 
~ 

L c/: - L. e' /'h-i (../rn - ...,. , lf (J.-4)
{f'-3/ml)ov .j. «; +- A3m1... i + ~m«u+ (2.1-4) 

l'Y1X = 3c.::, + 1t1T ,t.z~ l==k' 
JM 3 - rml 2.4 in 

,I<. ) 0 ..1
 

+t ( À,-# 4'1') 1. ) J - J (;L + '1e m ) (1., 1 Jl l 
:=: f c/~k} ffl1 (//1.._1 ~-l =0 k:. ",.zt'"


I.L., t-"'o 10 mH I I' m·: k 

dJ'im [ :.]., f 1J= ~('1, _f:_",_~),l
X3111 :: ( 1- ImI) DL f. (-fi YYl) 0<-..,4. f - ? 2. mo 't /Jlrn I M'rn ~
 

3 - Im-t
 
determine e~pansion (3.1) as a power series in the new variable SO. r 

... t rn : - 1:I -1, O, -f, :l..I ;, 

wi'th J1.. t. ::: O(rkrfor f <. -c 1. In' this VffJ.Y.' we ma~ tnser~ (J.1} in 

ao that the sarne gen€ral form of the rolsatz (2.14) and, comparing the ~oefficients at each power of the variable 

f.. ,get the ide~tity
I') 3,1( tJ U'-1 f/4. J d . - 1/4 )
rI'} -:::'-(-1) ar"(Q. n.. +.{Y ,.,. -+ c/ l"J f. (j(; ~t\.. n ~ e n f" (2. 15-}
 

o'f'; +- [i, f (... o r': 1/'t J + JL, O(f j-) z: O-• (J. 5 )
 f 
Vl">">-1 

remains applicable. 

Thia is a surprising concIusí.on - we have to put C/;-t) = O. As 8. con,3. Â New Systemat1c Algebraic Proceduze of Solving Ífq'uat1on ('J.4) 2k '. ' ' 
sequence, JL k = D( f } will become a series in the even powere of 

Let" us fix t he ind.ex TI and re'normalize Cf I') ~ k f n ~uch li. f only. This is an importnat simplification of the formulas whan 
way that COn5i,«f, = 1.., Then, 'due to the smoot h aaymp t ot t c behavã oun of compared with the anharmonie osc~llator case •., . .' . , 

thé projcections (_1)n lfl1( cf. (2.15) I', we. may empI'oy "and ,truncate Due to t'he above rasult, an order±ng of 'terms JL lc. as beLongd.ng 

to the f~k contributions to 'the left-hand side oi our equation (2~t4}th6 TaYl~r ser'ies': '~. '. .. " . -I'" J- t ' : . A ~ mus~ be performed. Thus. in pIace of (3.5), we get a new, aimplified
i'rr~k = l('l"J ~ (.1 ~ LJL1 4 f: ~ :?4. t ",) I '. ~ ~ ~YL dn i r~,. ~ relàtio'n 

(J.1 } 

6 i 7. 



O·, f o 
t- O'rL 

D')'I

+ (6Jl 3 +
n 

+ Li-Il (, + 3~ J2~ + 

where also the higher-order corrections may be added in the sarne man
ner. Again,due to the independence of the diff~rent powers of the va

riable f:l. , the separate co ef'f'Lcí.ente must be assigned the zero va
lues. 

From the lowest nontrivial O(~8) contribution to the left-hand 
side of equation (3.6), we obtain the requirement 

'( (.f) ,-l.t L I 

V 2. i + ~ =, O • (J. 7) 

It defines the dom~nant component of ~~ (cf. (2.15) anq (>'2», 'so 
that the ansatz (3.5) proves. compatible witb our recurrences. AlI 
the four general solutions are .generated by the formula ().7) - we 

may eliminate the two unphysical (non-normalizable) components and 
write, in U,." S ), 

0\ 1/.1. {±) : 

~ ai = 0, f ir ~ (1'1) ( - 1 1: i ) == ~ (J. 8 ) 

These two r-oo t s of (J.7) are compat í.bLe wi tih our asyrnptotic "bounq.a
ry cond~tion" '(2.1))., In full an~logy with the anharmonic oscillator, 

't b /. m1.J· 
1 O, f + (12 'f ~ ~L ) t-

I 

Zf.I2.o()+- (J.6) 
tJÃ

ri ,l fl3 d", ~'" ~ ) ~~" J+ (J((H, 

a supez-p<tsi t Lon of the cOFrespúnding wave functions 
fine now the discre-te analogue of the standard Jost 

10 
In the next O(r ) componBnt of (3.6), we come 

on 

(1) _ ~ + -(l. i ( ('0)2.V lJ 1- - C/ 7' - :íl.f I .J.. .2. 

This defines a subdominaht factor in fn (2.15), 

(t.) Y) [ I/~ (/ Jrn = f 1) Co! (: 'Z fJ ) z oi 5"11 (I'LVI):L x~. - (2'2 11) 

" '0
)( J1 (-3t: l ) / 'i )( [1 _ -1 C/O) y) - 11<., + o( n - 1 ) ] (J.10)'1 -:> ;> ·1,~ , r 

r~I.) will de- . 
solutions. 

.. . 
to the conditi 

_ (1.') 
- e.-;; . (J. 9) 

o'r f/l.] 

In contrast with o~r' anharmonic methodical guide, our present 
formula ().10) ~efines the two components of the seneral Jost solu

tion that dj,ff~r in their aeymp t o t Lc magnitude. 'l'herninus-component 
is asympto't í cal.Ly suppressed by a factor 1In <<:. 1, so t-hat the mat

,I, ching algorithm of Znojil et aI. (1985) ceases to be applicab1eher~ 
effWithout preblems, a reconstruction of A 8eems t~ be a safe 

way in a purely numerical contexto Preliminarily, thesimilar conc

lusion seems to be valid a1so for the higher anh~rmonicities (Znojil~l. 1:38{» • 

1 
i 4. The Construction of Ae~f 

l

The difference equation (2.6) may be understood as .a seneral
 

(say, the last but two) row in equation (2.8) or (2.~)~ The remain


ing two rows will be treated now as a diroect definition of thé mat


, rix elements (2.1D) in terms of the wave function asymptotics ().10)
 
) ar rather ().1).
 

'I 

l A priori, we may expect that the effecti~e submatrix (2.1D) re
mains symmetric up to the order of magnitu~e o( f B) when the asym

metric and ~omplex terms enter the original matrix A. Thus, we mayI use au expansl-on
 

·L. = h -f h tr:/- 'f h f Y + O(f' )
n Mo M1) ~~ m 

fI1 = 1, 2., ~ . 

Of course, the coefficients are to be obtaine~ by 
the truncated defin1tions \2~9), 

3.3 
{ .1 + 3 ) (- 1 + Jl Jl ) 1- Yr1 t i.~ - 1 0(4 

n ., ~ 1.. h 

.,. h (-1-Il. -1.11 )~ t, (112ft -I2Jl ) -+orfl.}
<1 . 1:L 1. ~ ,f 2, 

i ( {1 ?o(.~" 3 ) + ~l. (-.1- .Il 
1 

- i J12.) t l,~ (1 .La, .i u, )4orft):: o, 

)í ) , 

"t 
I 

where 
(t) 

n o =Jl...J.L-r .., = 
(t ) 2. 

C/ to +2-} 

(t.) '1 
v: 'lO -I-Lf ") 

')o(f 
I' 

" JL:2. 
(f: i (' u:'J)i Lt =Jl2. .7-. C/L f' ' f 

• qo(r 1· 
(4.) ) 

=~ • O.(r'{4.1) 

the insertion into 

) 

= o 
(4.2) 

8 -·i' 



. , 
In the leading-oraer approximation, the sét of' equations the procedure becomes straightforward and suitable f~r further appli 

(4.2) (ou:' the o( 1r leveI of pr-e cã aí.on') is incomplete for a d~termí": ~ cations to "realistic R H. 
natíon of' the leading order part oi (4.1 h Thus, an inclusion of the 

Q( r2) relations lS neede'd to provide the values 

h"o" 5, h.40 == 2, h, :::, 1.• (4.4)
30 

Similarly, a partial o(.f 2) resul t 

-	 ("f - h	 (4.5)"'''1 - :J..1 - ~-t 

may be combined with the ot f 4) requirement·s and gives the first 
nontrívial contribution 

(/:t 
t. - h :: h~1 =: (2-Z)' -;>0. (4.6),11.(1 - l 'f 

An analogous generation of'the higher-order contributions to th~ (in
finiíerasymptotic/fixed-point -series)representation of Aef f may' be 
continued, presumably by means of the symbolic manipulation BIgorithm 
Qna computer. The preliminary second-order constraints 

l_/., :::. 90<,-1:(;-",
"1L 2~ O 

(4.7) 
L _ J, =:Soc Y- 3 -1 
I') 2. L. 3 z, 

'!' 4
follow already from the present o( fi ) restric-tion. 

5.	 C o n c I u s i O n 8 .. 

The preaent algebraic construction of the exact and finite-di
mensional (Fesbach-projected) Schr~dinger equation (2.8) ia to be 
understood, first of alI, as an il1ustration of f~asibility of the 
FPPT expansiona. The formal~sm ia extremely. consequent. Its'presu
mably asymptotic~series character wit~ thê small parameter (1/M)const 

J
 
I 

may be useful in the M -~ 00 limit. The change of the aepar8tion (1.2) j 
of H is varied, but the whole system (Hamiltonian H) remains unchan .. I 

ged. 

A syatematic incluaion of the higher-orde:r corrections (at a 
fi~~ M) has been shown to be a working algebraic algorithm based on ;.,I, 
an appropriate arraat z , In this' 'aense, the preaerit simplificfition of 

I 

1 
10 

With our parti--cular choice of the iriteraction, we get a. negati 
ve anharmonic correction near the minimwn of (J.6} with o.; = 1:./ = O 
and .l~'':c. O, etc. This will be interesting in the phenomenological ap
plications. Methodically, \, we rnay e.Lso emphasize this: 

(a) 111 corrtz-aat with the simple example (1.5), solution f~-l 

ia auppressed asymptotically. It must be treated with care. 
(b ) Even wi th the zero coulombic component, the s Low nsymptotic 

decrease of V(x) (1.6) rnakes the integral J xt. V'(Â) • (needed in 

some general analyses 01' analyticity- Newton 1982) to divere;e. 

(c) Our clioice of the basis has the followina unusual features: 

(i) The chane;e of variaoles (2.2) has cho.nc;ed the scalar product. 
This may push '-fi out 01' the Hilbert sp..ace 

terpretation of (1.1) (with t = - 1) calwot 
this reason. 

{ii) In principIe, our basis states are 
discussed briefly by Whitehead et aI. (1~82). 

closely related to the pl'e.ceding rernark. 

the one-dimensional ifl 

be used here because of 

the so-called sturmians 
Their properties are 

(iii) For the general Pade" poterttial treated by means of t he 
present technique, the asymmetry of A will rnake its truncation qu
estionable in general. This is to be analysed in the future. 
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SHoHn M. E4-86-88 
YnpomeHHaH TeopHR B03MYmeHH~ HenogBH~HOH TOqKH 
H ee npHMeHeHHe 1< 1<YJ10M013CKOMY+KOpOTKOgetí:cTBYIOIUeMY llOT€HIJ;Hany 

PaCCMaTpHBSeTCH panaarrsuoe ypaaaeaae Iílperraar-epa li era CBH
3aHIIblC COCTORHHH gJIH B3aHMo,[(eHCTB-HH Ver) :: V coulomb + V Padé 'I 

r-ue V Plldt1 (r) :: (b + cr)/ (1 -t- dr 2 ). 

UeJIblO paBoTw HBJIReTCH ~HCTeMaTHqeCKOe aJIre~paHqeCKOe rro
ITc-rpoeuae TOqHOrO 3<PlPeKTHBHoro raMHJIbTOHHaHa <1>ewBaxa H 6

. . 
LlJIH 3Toro HCIlOJIb3yeTcH TeXHHKa IlOBTOpH€MOrO BbNeTa HerrogB~
HOH TOqKH H npennar-ae r-ca ee yrrpoute ane . Pp..3YJibTaTbI IlOJIyqa!OTCH 
B ePOPM€ aCHI'·1ITTOTHqeCKHX pa3JIO~eHHH r/J 11 H eff : HX' rrepnsre rrsa. 

n 
CJIaraeMWX BWqHC~H~TCH B HBHOM BHge. 3aKJIlOqaeTCH, qTO ~DpMa
JIH3M ,[(OCTaTOt.IHO rrpoc-T gJIR npaKTHqeCKHX -rrpHMeHeHHH H rrpe,[(CTaB
JlHeT HOBYlO TeXHliKY THrra TeopHH B03MYll\eHHH. 

PaBOTa BblI10JIHeHa B Jlaõopa ropna TeOpeTHqeCKOH eP113HKH OI15Uf. 

Ilpenpaar 06'beAHHeHHoro HHCl'HTYTa snepasrx HccneAoBaHHH. Ilyõua 1986 

Znojil M. E4-86-88 
A Simplified Fixed-Point Perturbation Theory 
and Its Applícation te the Coulomb+Short-Ran~e Potential 

The radial SchrBdinger equatton and its bound-state solut
ions for the nt-e r ac t on Ver) :: V coulomb + V Padl! , whereí	 í 

V Padé (r) :: (b + cr) / (1 + dr 2 ) are cons idered. In order to con
struct exactly the Feshbach effective Hamiltonian H e ff , the 
fixed-point-subtraction technique is employed and its simpli
fication is proposed. The first two terms in the resulting 
asymptotic expansions o f r/J and H eff are calculated and n t e r-:ín 
preted as 'a 'new type of perturbation theory. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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