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Starting with a linear partial differential operator for a certain system of transition amplitudes
associated to a state |a) with baryon number g(a) we derive an equation in the g(a)-sector of the
Functional space which provides the state |a) with an effective potential caused by the polariza-
tion cloud. With regard to the needs of #n-body scattering we then undertake a cluster decomposi-
tion of the effective potential. In particular, we derive the relativistic analoga of Lippmann-

Schwinger- and Faddeev equations.

In non-linear spinor theory as treated by Heisen-
berg [1] and coworkers [2] a physical state |a) is
determined by a linear partial differential operator
acting in a certain infinite system of transition
amplitudes between the vacuum and the state |a).
That means, the dynamical behaviour of any asymp-
totic n-particle configuration is governed by no sub-
system other than the whole system of field equa-
tions; that is why the Hilbertspace of the field
operator cannot have Fock-space structure. On the
other hand, the system of field equations carries
an algebraic structure which is best represented on
Fock-space. Therefore, it is natural to define state
vectors by

®(j.a) = 3 [das -+ dsapa(or 1] 0
jlan) ) 2;

here the ¢’s are time-ordered transition amplitudes
between the vacuum 2 and state |a), and j is one
of the generators of an abstract clifford algebra
(7, 9, Q). The set of all state vectors generated by
all physical states is called functional state space.

It was Stumpf [3] and coworkers who began con-
structing the functional state space and therein
formulating the essentials of Heisenberg’s dipole
regularized spinorfield theory. According to Stumpf
[4] the Functional Quantum Theory of the non-
linear spinorfield has to deal mainly with three
problems:
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a) derivation of an effective n-particle equation
from the fundamental field equation,

b) definition of a physical scalar product in the
functional state space,

c¢) definition of a S-matrix which is unitary.

Ad c): Heisenberg’s dipole regularization creates
states other than the asymptotic, physical states;
therefore the sets of in- and outgoing state vectors
need not be equal. But then the S-matrix cannot
be unitary when defined as usual. For the problem
of unitarization see Stumpf and Scheerer [5].

Ad b): The algebraic definition of a functional
state vector makes it evident that the definition
of a scalar product in functional state space hinges
on the solution theory of the fundamental system
of field equations; especially it is not clear what
sort of integral has to be used in the definition of
a functional state vector. Guided by the experience
with the Lee-model one circumvents such difficult
questions and forms scalarproducts with the dipole
regularized two-point function which is assumed to
be compatible with the fundamental dynamical
equation, Stumpf [6].

Ad a): To any state |a) with an asymptotic n-
particle configuration there is associated a baryon
number p(a) which can be used to determine the
first @, which need not vanish necessarily. There-
fore, to the state |a) corresponds a lowest non-
trivial sector of the functional state space, the p(a)-
sector, and it is desirable to reduce the dynamics of
the state |a) to the o(a)-sector. Such a procedure
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has been proposed by Stumpf [8]; his method results
in effective potentials for any given n-particle con-
figuration which expresses the influence of higher
sectors, called polarization cloud. The effective po-
tentials serve as relativistic analoga of interaction
hamiltonians, and contain in principle arbitrary
high n-point interactions. In order to test the effec-
tive potentials it is necessary to establish the rela-

1. The Reduction of the Field Equation
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tivistic analoga for Lippmann-Schwinger- and Fad-
deev-equations and higher sector equations.

In the first section we describe the reduction pro-
cedure; then we decompose that potential in the
o (a)-sector with respect to a cluster representation
of the state |a). For g(a)=2, 3 we finally derive
our analoga of Lippmann-Schwinger- and Faddeev-
equations.

The dynamical field equation in functional ®-states reads [7]:
Dy (x) D (j, @) : = [y#du(@) dp(2) + V5" dg(x) dy () do(2)] P (j,a) = 0.

Here dg(x) stands for 9g(x) + Fga*ja(zx); & and j are the functional destruction- and creation opera-
tors, and F is a regularized two-point function. @ (j, a) represents the functional construction of a physical
state |a):

D(j,a) = Zogb(n) (4, a):= Zofdxl s dxn pa (::1...::.

@) fa(22) s (n) 2.

The @,’s are special transformed expressions of time-ordered transition amplitudes between vacuum £
and she state |a).
Now we have the following component equations of the field equation for a state |a) with baryon
number p [8]:
[Dy (x) D(j, a)] @D = 4, D@ (j, a) + A, P+ (j,a) = 0,
[Da(2) D(j, a)]@*1) = A, D@D (j, a) + A2 D@+ (j, a) + 43P (j,a) =0,

and for all 4 < 1€2N:
[Do(2) D (j, a)] @ 14D = A, D (], a) + A P@-2+4 (j, a) + A3 P+2+4) (5, a)
+ Ag PN (j,a) =0
with
A1 := yipdu(2) 95(2) + BV Far % ja(x) 3y (2) Ba(2),
Az := V7 95(x) Oy (2) Do (),
Ag:= s 0u () Far % ja () + BV Fap () Fop % () Do (2),
A4 = ngdFﬁ;, *j;_(x) pr *j,(x) Fo” *7,,(2:) s

Defining the polarization cloud by y:= Z @(e-2+4) (5, a) we have a further equivalent system of equa-
tions: R==02

[4,P©@ + Agy]le-D =0

Da(x)x + {Da(x) _ Aa}dj(g) -0 ¢>Da(x)¢(j> a)=0. (1)

Therefore, we start the reduction procedure by generalizing Cramer’s rule. Set
Dy(x) g = — {Da(x) — A3} PO =:ba(x), du(z)y=:Kau(x)

and _f da’ Guar (z, ') Y45 0u(x’) = dap(x) and create an inhomogeneous problem in proving the equivalence:
Dy (2) g = ba(x) <> Ku(2) + [ A2’ Gaw (x, 2') VE 2 dg(2') dy(2') K (')
= [’ Gou (@) by (') = : (Gb)a () .
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We then see that
Tas(2, ') 1= Gou (z, ') VEr2dg(2') dy (z')
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can be treated as the kernel of an integral operator 7'(z). As a solution of K (z)+ T () K (x) = (Gb) ()

we take the Neumann expansion

Ko(x) = (Gb)o(2) + [da’ Ton(x, ') (Gb)y(2') + [[dz'dz” Toy (@, 2') Tyu(a’, 2”') (GB)u(x”') + -

which we insert in the first line of (1); we get in first order approximation:

{5 0u (@) 9p (@) + BV’ Fpp# ja (@) By (x) Do(2) + V5 Fop % jy (2) 95 (2) Dy (2)
+ VE7 [z’ G, @) BVE VY Fry %y (2') Fyru % ju (@) Do (27) D (2) Dy ()}

@@ (j,a) =0 =: 0(j, ) DO .

Now we can interprete O(j, ) — A; as the effective first order potential of the polarization cloud seen

by the state |a).

2. Second Quantized Cluster Representations

To motivate our approach let us consider the
hamiltonian %9+ V in Fock-space; here V is a two-
body interaction hamiltonian. In the n-th sector of
Fock-space we get the well-known expression:

1 n n
——— D> Vi+ D> V.
2m ;1 ‘ i<z~/ .
If @ := A4,® is an arbitrary antisymmetrized

n-particle state vector we can decompose @ as
follows:

1 M
O — — z 1 (ENE,1A4,,9D.
M &

For, let X,:={1,2,...,n} be a disjoint union
of arbitrary subsets 0 = X;c X,, 1 =i <1< n. We
call {X;: 1 <4 =<1} a cluster partition and each of
its elements a cluster. Let S(n) resp. S(n;) be the
symmetric group of X, resp. X;; if the number of

l

elements in X; is n;, we have n = Z""" and
i=1

S(n,1):= {o€8(n)| o)x,€S(ni)
VI<i<l)

is a normal subgroup of S(n). Thereby we get:
M
S(n) = US(n, l)Ei, El == 1,
i=1

Ei:t:l ¢S(7L, l)

with M =n!j|S(n, )|, |S(n, l)| the order of S(n, I).
Clearly, the union is disjoint, and having fixed the
Ey’s it then follows:

1 1
Pk L2

" BRA 0e U S(n,1) Ex
=1

z(0)o

% (o) 6) 2 () By
S(n,l)

M
== > 2(E)An 1B

here 4,,; is the antisymmetrizer of S(n, I).

Now it is obvious that the decomposition of the
state vector @ as a sum of different permutations
of a partially antisymmetrized state vector @, ; in-
duces a decomposition of the hamiltonian as a sum
of different permutations of the hamiltonian re-
stricted to the set of partially antisymmetrized state
vectors. But the restricted hamiltonian is the sum
of the hamiltonians of the clusters and of the cluster
interaction hamiltonians [9]. As for example the
Faddeev-equations essentially need the definition
of cluster operators, the usefulness of the state
vector decomposition is exhibited.

However, if one is working with second quantized
hamiltonians and wishes to specify the number of
clusters only, but not the n-particle sector, then it
is preferable to decompose the -clifford algebra
(7, 9, £2) [8]. Next we give a representation of such
an algebraic structure and show its equivalence to
decomposing state vectors.

Let F), 1 <i <1, be antisymmetric Fock-spaces,
wi*(f;) the associated creation resp. destruction op-
erators, the f;’s belonging to the one-particle sub-
spaces #; of F{):= Fy ().

1
We then form @ F$) and define
=1

2

K3

1
F£(fy): @ FY —
i=1

FE(f) =101 @10y (fi)l®@1@- 1.

l
FQ by
=1
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For

l l
®F§P3¢Z=—‘ ®¢i, QiGFg),
i=1 =1

we have in case
i 7 [Fit(f), Fr(g]-@ =0
and in case

i—f [Ft*(ft) Fi(g)]+ P
= ®<D,® [wi*(fe), wi*(99)]+ P ® ® D,.

y= v=1+1
Now the quadratic forms
Hy:= fdxdx’ Vi(x, ') wit (x) yrt (2)
“pr () i ()
on FX‘), 1 <k <1, give rise to the definitions (ko :=
(Hi)k=1):
dlyhe) =H1®1®-®1
+1H:®1® - ®1+ -+
+1®1® - ® H;,

1 1
> Vim = [deda’ Vim (2, «)
k<m k<m
Fi* (2) Fy~ (x) Pt (2") F~ ()
where
Vielr Qs Hr, VimeHAx® Hm.

)
We set H := dI';(ho) + Z Vim.

k<m
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-

1
If n= an we let @™ be the vector represent-
=1

ing particles in k-particle Fock-space, i.e.
o™ :=(0,0,...,0™, 0,...)e FP,
and we define
1
Pl . — ) P,
k=1
Defining the mapping J by
l
J Pl . — ® o)
k=1

we see that J can be extended to a Jinear isometry
of Fl:=7% Fim onto

!
FX) L= zk@l ngk);
here F" is the closed subspace
! 1
{@")|n =3 ny fixed} in @FP,
¥=1 k=1

and z means the closed linear hull of the union
1

of the F[”*] where the union runs over all n = Z Nk
=0
w1th ne NU{0}. We remark that FIJJ is dense in

®F"‘) therefore J can be extended to ®F"“)

Fu.rther that > is a direct sum. !

Now we have for any partition n = Zn;,
¥=1

JH Pl — z MR ... ® (Hkq;m)(nt)@ - ® P + Z fda:dx Vim (z, © )¢(m)

k<m

® - ® (pit (@) i~ (@) D)™ R -+ ® (v (&) ppp (&) D)™ @ -+ @ B
l Nk
o @(m) R ® ( ij;)) q;(m) — Qj(m)
LZI >V ®®

1<j
Nm

I ne
_|_Z Z Z (k'm)¢(m)®...®¢(m)®...®¢(nm)® ...@Q)(m)
k<m i j

which is the familiar result we would get by specify-
ing a partition in the n-th sector of classical Fock-
space. We set

JHO =JHJ1JD =:hJD,

where @ € F; clearly % has a cluster representa-
tion specifying effective clusterpotentials and effec-
tive selfenergy potentials; the algebraic structure is

Nk Nm

p=3{(Sre)+2 3 Sl

k<m 1

where Z runs again over all partitions and all
n € N. It remains the task of antisymmetrization.
As

1 !
k()ﬁ)lFi’“') = (k®1Am) ( ® F )) t Ay  F

1
we define a mapping C: ® F¥ — F{" by
k=1

1 M
An= 'M‘ Z x(E,)E;"lAnJ:ZCAn'l.
v=1
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C can again be extended linearly to FY, and C is

a partial isometry (note: F{")C ® F("“)) Now we
have for any

PecFY:. CJHO=ChJD=hCID
=:h®y.
For special @ = @™ we clearly get:
CIJHPM™ (zy, -+, )

=> Vizg, 2n) D™ (21,

kE<m

$xﬂ),

if the two-body potentials are equal. Let us note

1
that by now we have antisymmetrized @ F¢{, for
k=1
CJFY is a totally antisymmetrized subspace in

F® which is isomorphic via J-1 to a totally anti-
symmetrized subspace in FIJ); as FI¥! is dense in

® F® the closure of J-1CJ FJ) is indeed the anti-
k=

symmetrized tensorproduct of the

FP: cl(J-1CJFP) = ®AFE,").
k=1
It follows: [J, C]- = 0.

Because of the above coincidence we think that

U. Ramacher -
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our definition of a cluster hamiltonian on

l 1
®FP by H=adl(ko) + > Vim

k=1 k<m

is a useful concept when investigating the structure

of cluster dynamics, as all work can be done inde-

pendently of a specified cluster configuration and

particle number. Forinstance, the Faddeev formal-
1

ism can be formulated on @ F$.
k=1
On the other side, when doing practical calcula-

tions, by the existence of the mapping C'J all op-
!

erator expressions in ® F§ can be transformed in
k=1
the well-known Fock space expressions. We remark
!

that it is useless to define Z F;* and then an inter-
i=1

action hamiltonian as a bilinear form in that super-

position; clearly the reason is that CJ is not in-

vertible.

Because of the polarization cloud Functional
Quantum Theory is dealing with effects of no finite
variable structure; therefore, the generalization to
tensor products of the Fock spaces is always un-
avoidable.

3. The Relativistic Analoga of Lippmann-Schwinger- and Faddeev-Equations

As our relativistic analogon of the hamiltonian for the two/three-body problem we determine that part

in K(j, 9)

which is our ‘‘hg+ V”’ in functional space.

= Idxuyaaréﬂ(x) ju () O (4, #) which contains only up to two pairs of j’s and #’s. We get:
Ks(j, 9) := [dz O(2) ja (%) 9a(2) + [ A2 wyas 0% (@) 4 V(7 ja (@) Fpa s ()

y(@) 9o(2)

!
The decomposition of Kj into dI';(K2) -+ Z Vim then reads:

k<m

Al (Ksz) := V fdfv O

79 () 9 () + Z f Az yyae 64 (x) 4 VE72 0 (2) Fpp % ) () 99 (2) 9§ (),

S et z § Az uyaad 8 (2) 4 VE 90 (@) 999 (@) Fya 0 (2) 9 (a)

k<m k<m

As in the Heisenberg theory the mass of a meson, for example, can be calculated [10], we use instead

of dI'(K>) the following expression:

l
Al(Kp) = [dz (0 (@) + ms?) i (x) 9 ()
k=1

which is an algebraic decomposition of the selfenergy operator in lowest approximation.
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The case 1 =2.
For a two-particle state |a) we get for C'oJ o K; in the second sector of functional space [9]:

[daydaa[O1 + a2 + Oz + me?] @ (aizz )D(:::) = — [dxde’ yyua 64 (x) 4 VE®
Fpe— ) (50]a) DY) = 101+ m2 + 02+ ma2p (222 o)

= — e 4 (@) 4V Fpoylrr —z) 9 (5 [a

Now we Fourier-transform the equation and introduce the variables ;" :=x; — w2, x2' := a:
[ 212+ ma? = pa o+ mat] (1172 )
= — War P4V’ fdxl daz exp[i (P11 + P22)] Fpo,(x1 — 22) @ (zl ;1 a)
— WY IP* 4 VEY® [ Ay dws exp[i (p1 + po) 22’ +ipaar’] Fpo,(22') @ (:2 N a)
= (p = ms?) + 2(pr2 — me2)] G (pa 1 [a)
= — Wt (Ds[2 + pr)# 4 VE? By (ps]2 — ) §r (ps, g)’la) = : Calo (Ps, Pr) Pr (ps ’ g'y |a) ;

Ly
‘

Here we made use of the transformation the resolvent go by
T: R® — RS g0(2) := [z — 3(Ids? — ms?)
: — 2(Id,2 — my2)]?
given by
@1 + o’ and the resolvent g by
(@1, @) = (25, @r) 1= ( 5w = xZ) g9(2) := [z — 3[Ids% — ms?]

— 2[1ds? — me2] — W]-L.

we establish a Lippmann-Schwinger-type-equation
in formal analogy to [11]:
)

(& 1)lon)=(2x) +
1 —1/\p: ')’ PF (Ps,alaz ) ¢T(ps’a1a2

Further we set: 2my2 1= m12 4 me?2 — Img?, and + 90(ps, Pr | a) W‘PT <Ps ,

and its adjoint T* which in matrix representation
reads:

J).

oy a2

_— ; The case I = 3.
Pl fdx e e, - Similar to the case =2 we get the following
Defining the potential W by equation for the partially antisymmetrized ¢-func-
s 0 ' tion ¢y (that is, in the variables x2, 23 ¢; is anti-
W(pT (ps ? oy oo ) = Couaz (ps> pr) @T (ps "oy la)’ symmetric) :

&1 X2 X3
a
o o 0L

o
0
d.

Notice that the algebraic structure is the same for all the permuted cluster configurations ¢, of ¢;. Fourier-
transformation then gives

[ (ps? — ms?) + 20 — me) + 3 (0 —muZ)]zm(ps,

—Pr—3Pu
o3

[O1 + m2 4 Oz + me2 + O3 + ma2] <P1(

2121 %3
oy oas
X1 %2 X1
0 oy
X1 X2 X2
oqé Y

= — wouo 6”(x1) 4 Vg}’o Fﬂaz(xl - xz) ?1 (
= — WO (@) 4V Fpor — ) g

= — Wasar 04 (@1) 4 V7 Fpoy (w2 — 3) o1

o2 a3 “1)

= ﬂ7axa’ip1”4 Vaﬂn;/ Fﬁa:(_ P2) 9’3’1‘ (ps '8y,
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— uYara’ 5?1"4 Vﬂ“’ Fﬁas(_ p3) (p2'.l‘ (Ps ) 6)1 ::Pu)
+ uYaaar 1 P2#4 Vf/"d Bas(— P3) (PT (Ps 28y Zr)
~ 0 —pr— 3 - 0 Pr— 3 pu
— C:Tau (pss Pr» Pu) @3T (Ps, 8y’ a3 ) + O:ra, (ps, Pr» pu) @21 (ps 28y a: )
~ 0

+ C::'a; (Ps il Pr, Pu) <P1T (ps ) 6 y ’ ::) .

Notice that
y2! P00 1\ /ps

a) pel=(3 1 =32 |, M+ ma2+ mg®=1}mg®+ 2m:2 + Fmy2.

Ps3 F—1 =3 \pu
b)) §(-,0,9):=[dp@(-,p.").
©) gii=y(E)poEl with E;=(123), Es=(212), Es=(312);
= As, 21, and @:=1}> ;
is totally antisymmetric. For full details see [9]. Defining the resolvent go by
go(2) :== [z — $(Ids2® — me?) — 2(Ids2 — ms2) — 3 (Idy2 — my2)] !
and the mappings K,, 1 <« =3, by

Pu
K1 grr (Ps S wpag’ al) = Cotas (Ps, Pr Pu) 1 (Ps i, f:)

K2 ¢1T(p87a0d3 5:) = Ci':taa(?s, Pr, Pu) @2T (ps’lm , pr';jpu) ,

- 75 ~ 0 — Pr— u
I\3(plT(pS)£;as 1) —Cila.(pS:pr,pu)¢3T<psslma paaép)

Ko := [§(Ids? — ms?) + 2(1dr? — ms?) + § (Idu® — my?)]

’

2
our equation reads in the functional space analogon of ®Ff(‘*), n1 =1 and ng = 2:

k=1
( z Kz) @17 (ps,zzaa ax) =0.

Regarding the fact that Fourier-transformation does not depend of whether choosing first the g;-equa-
tion and then the @,-equation we can complete the definition of the K’s:

Pu
Kl (pr (ps ’ ’ by ) = Ca,aa (Ps, pr, pu) <P7T (ps 'lm al)

asag ’ oy
Pr— u
KZ @21 (ps oo 0g al) =5 C(lzr:Lag (Ps, Pr, pu) (¢2)2T (Ps 'Im? af 2 )

& 0 pr—3ipu
= — CL'?a,(Ps, Pr; Pu) P1T (PSylm s afl’ ),

~ 0 _pt__l_ s
K3<P2T (ps,qzaa ::’) Co.. (ps, Pr, Pu) (@2)er (ps,,m, aszp )
. z 0 —pr—3pu
— —Ci:la,(psy pl” pu)¢3T(ps,lm, s )’
and
Pu = 0 p _% u
K2<P3T(Ps,“2a3 ):2 - Cz‘m(l’s, Pr, Pu) ‘PlT(Z’s,lm, ‘ P # ),

Pu ~ 0 —pr—4ipu
Katpa'r(ps,azas 011) —Ci’:‘a,(PS»Pr,Pu)¢3T(Ps>l,n: - )
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3
Because of ¢ = %Z(p, in the functional analogon
r=1

of F) we have the equation:

3 A~
(Ko— > Ki)gr=0.
i=1

K

It is obvious that this equation results from the
mapping CoJ.

Finally we discuss the formal deduction procedure
of Faddeev-equations [10]. A well-known resolvent
equation of the two-body system reads:

g=go+goVg=g0o+9Vgo

where g¢ is the free resolvent, g the full resolvent
and V the potential. It follows:

g=go+golV+ VgV]igo=:g0 + gotgo.

t is the t-matrix of two-body scattering. Repeating
the iteration we get:

g=go+goVgo+goVgotgo,
and t =V + Vgot.
3
If we set K := z K; the same relations hold true

i=1

for the three-body system:
T=K+KGK=K-+KgoT.

It follows that GK = goT. Defining
Tt = K,' + Ki GK

we see that

Ti{=K;i+ KigoT

holds, a relation which is called Faddeev-Ansatz.
Now the equivalence holds:

Ti=K;+ KigoT <> [1 — K;go]™!
3
{Ki+ Kigo > (1 — 65) T4} .
i=1

As in the two-body system ¢ =(1— Vgo)~1 V holds,
we see that t;:=[1 — K;go] 1 K; is the extension of
the matrix ¢ to the three-body system ; the extension
is best described by the expressions O'™; algebra-
ically they are the same both in two- and three-
particle systems, but they differ as to the arguments:

C'm (ps, pr),
three-particle system: C!™ (pg, pr, pu).

two-particle system:
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Inserting #; we get as Faddeev-equation for 7':

3
Ti=t;+ > tigo(l — 6i5) Ty

i=1

3
—_—:tt +ZFU90TJ'-
i=1

3
Because of 7'= > T; we have further:
=1

G =go +290T190 =:g0+ D> G
=go +Z{gottgo + 90> Fijgo Tsgo} .
1 j

As in two-body systems the relation g — go=gotgo
holds, we have g; — go = got;go with g; the full cluster
resolvent: g;:= (z — Ko+ K;)~1. So we get:

G=90+ZG1
7
=2 {91 — 90 + 90 2, FyGs} + go.
B j

Notice that all operators are defined on totally anti-
symmetric states because gp and K; are defined
there.
We now demand what in the nonrelativistic case
can be proved:
N
lim + 7eg;(4-7¢) @or

e—>0

. . . /\ A
= Oty im + i e gy (£ 1 6) @7 =: 61y iy,

e—>0

1=0,1,2,3.

N\
That means there exist free channel functions @
which are in some sense orthogonal. Interpreting
all resolvents in the limit lim, we finally have the

e—>0

Faddeev-equations for the channel] functions:
A\ R N A\
Pivi=G oy =2 Gigyr =: 3 (1) ®

1 1 A
=2 (gt — go + g0 > Fi;Gy) gy,
/}_ ’ 2N, . A\
< (@i7)® = 80y D3 + g0 >, Fis(97) @,
i
A N
gt =2 (in)®.
)

Having solved this system of coupled equations the
totally antisymmetrized solution reads:

B S
oF :=Gor =13 9.

Approximating (1 — K;go)~1 by 1 4+ K;go and recall-
ing the definition of the K;’s we get for the first
channel function:
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(¢R)® = B + golt + Kagol K2 (9 ® + gol1 + Kagol Ks(gin)® ,
(#P0)® = golL + K1g0] K1 (pin)® + go[t + Kagol Ka (i) @,
(@) ® = golt + K1go] K1 (g20)® + go[t + Kago] Ka (i) ®
or, in full details:
pr—3% pu>

o2

e 0
((PIT)(D (Ps, o “3 “1) ¢1T (Ps, «s a3 al) + g(Ps, Pr, Pu) Ca,zlaa (Ps.s Pr, pu) (¢2—T) @ (ps, Im’
- J‘dpr go(Ps, Pr's Pr — % Pu) Casm (Pss Pr's Pr — £ Pu) Go(Ps s Pr, Pu)

~ 0 LA, § + -~

* Callay (P, Pr> Pu) (9ir) @ (ps,hk Ll i )
~~ 0 —pr—ipu
+ 90(Ps, Pr, Pu) Cit, (P, Pr> Pu) (¢37) @ (ps,m, " ”’)

+ [dpe go(ps, o'y — Pr — 3 Pu) Oy (ps, Pr’s — Pr — 3 Pu) 9o (Ps. Pr, Pu)

~ 0 —p ’ + LD + )
" Calas (Ps: Prs Pu) (i) @ (Ps, M %m ) ipu);
p P—
(i T) (2) (Ps’ 2 g’ a:) go(Ps, Pr, Pu) Ci'faa (Ps» Pr> Pu) (q)lsz)(l) (Ps, b al)

+ [dpr’ go(Ps, Px's Pu) Clm (Ds, Pr's Pu) g0 (s, Pr» Pu) Caney (Bs» Pr Pu)

0
(@i (ps, Bk al) + 00 (Ps. Pr. Pu) O, (B, Pr> 20) (93 (ps, Im?
+ [dpr' go(ps, pr's — Pr — 3 pu) City (Ps, Pr's — Pr — 3 pu) 90 (s, Pr, Pu)

—Pr—%;nu)

x3

oy 0 —p'+ipr+im
O, (s, Prs Do) (@5 (B g 7 2T,
T o
(pi1)® = go(ps, Pr, pu) am, (ps, Pr,> Pu) ((plT)(l) (Ps, o e )

+ [dpe’ go(®s, pr’s Pu) Ci (P> Pr’s Pu) 9o (Ds, Pr» Pu)

- Ol (ps. P ) (i) (ps, e )
+ g0 (Ps, Pr» Pa) Clty (B> Pr, ) (g3 @ (ps,lom ot p“)
— [dpr' go(ps, pr', pr — 1 Pu) Catn (s, Px', Pr — 3 pu) g0 (s, Pr. P)
- Ol (B, e, Do) (PR (s gy, 77 PO T ).
As next these Faddeev equations will be tested by a pion-nucleon calculation; the Lippmann-Schwin-

ger equation has already been tested by a nucleon-nucleon calculation the results of which will be pub-
lished in the thesis of Herzog [12].
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