








These equations are written in three-body center mass frame (c.m.
f.) and involve two-body collision matrix depenaed not only on the
energy of the pair but on its total momentum as well. For reduction
of this matrix to the collision matrix in the two-body c.m.f. the

Lorentz-transformation for the relative momentum of pair (jk) in

the three-body c.m.f. BBK the relative momentum in the two-body
CeMmot §5K is tuken defined by /3,1/
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where Fi :—Zit. , /3: and Pk are the womenta of the particles
in three-body c.m.f. and VGK qgk are known functions. The

corresponding transformation for two-body collision matrix has the
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wnere a; ig the known function which is equal to one 1f collision
matrix is taken on-shell (Po=w; ((?;1)1-0%(5. )+, (,ZK ))

or ore of the particles of the palr 1s considered to be
nosrelativistic. The two-body collision matrix T; (@ G i)
gatisfies the Lipmen-Schwinger equation with relativistic kinema-
ticg. Tt 1s worthwhile to note that propagators tin the two- and threc-—
body equationg we used to have linear energy-dependence and there-
fore the so-called "clustering" property of three-body equations

is not lost. Note also,that the relation of fully-off-shell two-dody
%i—matrix with arbitrary total momentum §i to another one - 7; ,
which has a zero total momentum,is much simpler,than the relation

obtained in the reference /9/ for the same object.

For the angular momentum reduction of three-body quasipotential
equations we need the scalar product of two basic state vectors
z and [P - %)J expressed via the new variables
‘l/ =y - 4 =]

JK q/c. IPKL @J>J' = LJ (Q/JK . %(Lq/) (3)

where f; is a known function/B/. Note, that in spite of that the

4
function EJ i{s a complicated one, it does not lead to any additio=-
nal principal computing difficulties in solving three-body equati-
ong. By making use of the separable model for interactions, the
system of one-dimensional integral equations was obtained/B/ in
the representation of total angular momentwn and the isospin of
the pion~deuteron system taking into account the identity of nuc—
leons. As a first step of using these equations we have calcula-
ted the pion-deuteron scattering length. The pion-~deuteron scat-
tering length was calculated by several authors before summing
nonrelativistic graphs or solving Faddeev equations. The review
of the results of these calculations is given in the reference/9/
where the correction from relativistic kinematics is considered
too, however, it is done for pion only in the propagators. Our
main aim is to investigate the role of the relativistic kinema-
tice in the pion-deuteron scattering length, when it is taken in-
to account not only in the propagators for pions but in the rela-
tivistic transformation between three- and two-body ce.m.f. asg
well. That is, when the relativistic kinematics is considered
consequentlye.

In the table some results of our calculations are given.
The results in the case A and B correspond to the pion-nucleon

potential in the paper/6/ describing scattering phase shifts up

to 300 MeV, when nucleon is considered to be nonrelativistic one.



As to nucleon-nucleon interaction, we have used unitary pole appro-
ximation (UPA) to Bryan-Scott or Reid potentials, In the casa A

the relativistic kinematics for pion was taken into account not
only in the propagstora but in the transformation between three-
and two-body c.m.f. a3 well; in the came B only in the propagatore.
Trom the comparison of the results obtained in the cases A and B
we can see that the consecutive taking into account of the relatl-
vistic kinemalics for pion perceptibly changes the lesding terms

in the multiple scattering series for the pilon-deuteron scattering
length and thaet corrections which come from the consecutive ta-

king into account of the relativistic kinematics are of the same

order as corrections due to thes])1 - wave nucleon-nucleon irnterac—
tiongthe PJB- wave plon-nucleon interaction correction to and from

P and P wave interactions are negligible eand the other
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corrections are considered as usual .

The value of the calculated pion~-deuteron scattering length

CLﬂd=-410260fm differs very much from the erperimental valua

/ +0.031 110/
Re Qpy=—(007% _p 024 )fm

nected with the values of pion-nucleon scattering lengths given

. Thie difference is mainly con-

in the table and corresponds to the pion-nucleon potential used
in our calculations. As was mentioned above, this potential is
obtained by fitting to experimentsl pion-nucleon gcattering data
up to 300 MeV. In this respect it seems to be interesting the
result we have got from calculation of single scattering term by
making use of the solution of the inverse problem for pion-nucleon
scattering given in the reference/10/. The result is shown in the
table (case C). Note, that here the relativistic kinemetics is
taken into account for both particles: pion and rucleon. From

the comparison of results in case C with the reaults In cases A

and B we can conclude that taking into account of the high energy
part of pion-nucleon interaction leads to the considerable increa-
sing of the value of pion-deuteron scattering lengtha.

The consecutive taking into account of relativistic kinema-
tics is expected to be very iupertant for pion~deuteron scattering
in the (3.3) resonance region especially when the solution of in-
verse problem for picn-nuclecn-collision matrix is used. This

problem is now under study.

Tahle
(s{) (52) (s) (P1)
a(4m) T aa A zq Ara Azq Ay
A 3s1+3b1 ~0.0204 | -0,0096 | -0.0280
’s, ~0.0181 | =0.0087 | =0.0261 |+0.0007 [0.0021
3SI+3D1 ~G.0174 | =0.0095 | -0.0252
3s, 20,0161 | =0.0078 | -0.0240 | =6.0010 10,0003
Pl 3 o
c S -0,0360 a =0.171|d,; =~0.091a,,=0.210
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