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i ABSTRACT

' Theé matrix formulation of the N/D method is_applied-in the static%

model to the case of n-coupled two-particle channels containing one

baryon and one pseu&oscalar meson. The N fuhction is approximated by

a single pole at the same position for all matrix elements, with reszdues :

3/2 baryon

decuplet is: studied as well as the effect of the chhannel on the

p081t10n of the 3-3 resonance and the TN 33 phase shift.
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To ‘be" speciflc, we restrict ourselves to: the J = 3/2, T = 3/2,
= 1 casej the generalxzatlon to other cases is. evident._

_ The partlal-wave scattering amplitude Aisa two-by-two matrix,-

A A
A = ’ ' .
' A Aoz
with 1, 2 the mN, kI channels. The normalization convention is B
L oih3
"x, e sin 633
Aapt= 3
o 94
where 6§3‘isgthe:nN 3-3 phase shift, and q is the magntiude of the ,
momentum. | '
:v_ We aesume.the most important interaction comes from the exchange
. of a baryon in the crossed channel, so our only leftehend singularity
is a short cut approximated by a pole, at the same position for all
matrix elements aﬁd with the residues given by exact SU3‘symmetry.3
In the present case we have |
2gNﬂ ' D BaBan T Brafrc\ 1 ;
_'A;:h e S o : e
0 ' W -W :
- g 2n? 9
EarBax 7 BpnBre - Tre - ;
, . 5 "

"Here we follow the notation of reference 3, in which’ it has been' o
shown that all the coupllng constants can be characterlzed by two o ;" &/

parameters g and £, with (1 - f)g and fg as the coefficients of

d- and F-type coupling.
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We then write A as the produtt of two matrices;

-

,A=ND-1 o o,

and the unitarity condition gives:

%

i

where p is a diagonal matrix with appropriate'phase-spaée factors and

¢ -functions, i.e.,

3 .. ‘ |
qie(w -\'wi)si' F) if LW, »= Mi + mi

J i

is the threshold of the ith channel, and qii='{(w - Mi)z?- mi}l/2 is

the magnitude of the momentum.
In-actual calculations we put N equal to A near the interaction

pole; thus we have to make a subtraction for D at w

0
22 o
Enm  BaBam T 8reBin 1
N =
' - W - W
ExxBar ~ Brkbin 2Ny, 0
W - w. max
) oN
D = 1« aw! . .
n (W - (v - wo)

The &ispersion integral'for D doesn't converge even after the

~

. subtraction, so we need the,cutoff;pgnameter;wﬁéx,:'

- To find the position of the resonance, note that
N R 610
ST det D

and require D(wo) = 1:
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. and we idéntify:thefzero_ofﬁthe real part of £hé=déterminaht of D as

~the residue of the 3-3 resonance pole in A, is

, .
i
Lo

the position'of'the res@nancé(ig
Ifiwe'define

: ;' - d 14 l . ‘ . e B K
- == Re f?etln)|w=

' ’
de W, ‘

33

o
1]

'"J;.m33 - . — ' : e

By 1000 = MaPoy iy

" An additional point of interestvisfhow‘the;ﬂN.3}3_pha§e shift

changes when béth‘wN and «I channels are taken into aécount.f We have{

L

-e 8 .gin §33.

noo g

1]

S
(ND ).11\' _
120 = N1a0p

N

- -det D
. Re (det D)
53 = - — B
: 2P T Ma2Par T

g eot

' .
R R R
R S .

s e B

%o beicompaféd,@itﬁgRé,piilgAih the single channel case.
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IIT. NUMERICAL CALCULATIONS AND RESULTS

‘We set
L

- The adjustgble parame#ers are g,f, Vo 20d wa.
2g2 = (h/9)yll~u_0;l,l ahd.the value of £ is chosen to be 0.35,
following the considerations in reference 3.

Two different choiées of Vo and Wﬁax are mgde on the following

basis: (a) The decuplet mass splitting case: we fix Wy © 1060 Mev
and wmaxA=.2866 Mev by.¥equiring that the masses gf A and @ bg_given
correctly by single-channel calculations. We then calculate the
positions of I¥* and =% as well as the two-channel A mass., The results
are shown in Fig. 1, whe;e itihay be seen that ﬁhe effect of the xI
channel on the A mass isn;mall. (p) To study more accurately thev
change in Y33 and ihe epergy dependence.of N 3—3 phase shift due to
the inclusion of the. k% channel,,;e choose ﬁo to be the nucleon mass
(939 Me&) and.ﬁmax is fixed by réqpiring that the position of the 3-3

resonance be given correctly by considering the nN channel only. We then

find Voax = 2340 Mev. ‘ The results are shown in Table I and Figs. 2 and 3.

~
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Table I. :Valge of %39 vhere Vg T 939 Mev and wma.x =.~23.lv;o Mev, s

}

. !

 -l~-channel 2-channel | S e 'y
, \ , ;

i

31 3.4 x10°3

a3 | 0.097 0.099

a(Mevh) | 3.7 X 107
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Fig. 1. Comparison of calculated resonance positions with
experiment. Dotted lines are the related thresholds.
w, = 1059.5 MeV, Wonax - 2866 MeV.
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Fig. 2. q13

cot 633 vs energy for the 1- and 2-channel cases.
Wy = 939 MeV, Wy, = 2340 MeV.
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Fig. 3. 0633 vs energy for the 1- and 2-channel cases

Wy = 939 MeV,. W45 = 2340 MeV.
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