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1. Introduction.

The problem of exotic resonances (baryons. which cannot be comstructed
of 3 valence guarks and mesons, which consist of more tham ome 1i -veir
of valence quarks) 1s of particular importance for hadron shysics. The exist-
ence of such states is predicted in a2 variety of theoretical swdels (the
strong coupling theory, the bootstrap model, the strings. basos, etc.). Mn

--. _approach to investigation of spin hadrons interactions, which is besed on

thé‘syperconvergent sum rules (SSR)} for the reageon-particlie scatterina am-
piitudes ( o -amplitudes), was developed in the works [1-3] . In the
framework of this approach the existence of series of exotic barvon reso-
nances with isospins 1 > 5/2, spins 5 =1 and positive parity P was
predicted [4-6] . The experiments to search for the baryon resonances with

1 = 5/2 have been carried out now at JINR and ITEP, The results of these
experiments look very promising and point out the necessity of the activizat-
icn of the exotic states investigation efforts. In particular, search for
the strange exotic baryons is of great interest. The existence of these ba-
ryons is predicted [7] under consideration of SSR for the scattering of
reggeons on baryons with nonzero strangeness S . So, in the case of bary-

ons with S = -1, two resonances, ,S; and 'SE. , with isospin 1 = 2,



ipins 55# = 572, 'SSE- 3/2 and positive parities, are predicted.

The aingof this work fs to calculate some characteristics of exotic bary-
»n production. The theoretfcal calculations can be useful fn planning and
performing the experiments for the exotic baryons investigations.

In Sect. 2 the properties of Es . S: and SE , which are predict-
ed from SSR, are given.

Since the processes of the exotic states production have small cross
sections, 1t is very important to choose the optimum reactions and measure-
rent regimes to fnvestigate effectively these states'.

As was mentioned in [4,5} , the most favourable for the experimental ob-
servation of the resonances in the PIF+IF+ (L\++.ﬂ'+) - system is the
process, where this system s fast flyirng in the direction of the incident
3Tt -meson {the so-called backward scatterina). Usina the predictfons of
sum rules for oL -amplitudes, one can estimate the E;;+backward pro-
duction cross section relating it with the JT_P -backward cross section
which is studied rather well experimentally (see Sect. 3).

The active search for the SE_ and SZ resonances can be carried out
in the > -beams experiments. It should be noted that in the S_ -beams
experiments the 'SE and ,S: resonances have to be created via different
mechanisms. For the 'SE production at the energy < 50 GeV the one-pion ex-
change mechanism is expected to dominate. The ,S: -resonance should be pro-
duced in the s.ame manner as the Esg -baryon in NN-collisions, i.e. throuah
two-pion exchange mechanism [8] . Sects 4 and 5 are devoted to the theoretical
calculations of the corresponding cross sections.

To determine the spin and parity of observed resonance, it is necessary
to investigate the angular correlations of its decay products. In Sect. 6§
we give the calculations of the distribution on the angle 612 between the

G
P + P +
particles (O and g (fa = Vz ) Sg = 3/.2, ) in the rest frame
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of resonance ‘K decaying as R > fsr — a7 % .

»
2. Properties of ESS’ 'SE and 'SE -Resonances.

ESS -baryon { I = 5/2, 'SP' 5/2*) is an analog of nucleon and Doy
in the world of states with 1=5/2, The dominant mode of E.ss-decay is the
cascade process

ESS > Dgn T
N+ T

The width of ~> £,y ST decay has the followina form 16}

ESS

lffil%(EJMA) (G;E,A) [( 745"‘)0 Mksni]&z.l)

E_’Aﬁ- ETYE Mg

ErA ExA
shere C,, and sz are the invartant functions entering in the

invariant expression for the Ezrd _vertex
- (2.2)
Vens = UG39, G PoPagFe, ) Us

[

ol
with U:‘ and A% being the wave functions of Aa. and Egp .
Sum rules for o O -amplitudes predict the definfte value for the

Esta
coupling G‘

(67 -2 (&™)

-2 Era
where S =1 Gev™“. As to the function G.z , its value is not fixed
from the considered in [4,5] sum rules. In the approximation of the small
By
decay momenta ( )TD;[Z//V\i « ] ) one can neglect (G in (2.1)



and then

- 2
r = B1> m, <GPT7’) (2.4)
E>adr 4”7’50 ME
Table 2.1
Mg ’ 1.42 [ 1.4¢ | 1.52 | 1.56 | 1.60 ! 1.65!
JAGeY) L
[e>axr ‘ 21 36 140 | 215 07 4]
cAwev) L L

In Table 2.1 the values of Eﬁ,_\y-,- at different masses of T - are

given ((GPﬂoP)z/ltﬂT = 1‘1.6)
S¥ (1-2, SPe5/2') 1s the analog of E. with stranceness S=-1.
The .SZ decay scheme is
5: — Z_*(BSS‘) + 7
S em
A +%

It 1s seen that the search for S: -baryon should be carried out in the
distribution on the effective mass of the system /\DTtJTt . extractina
the 2’\{11385)-resonance region in the As® -subsystem.

The .S: —>_Z*JT decay also is described by formulae (2.1) and (2.2),
For the small decay momenta

r;s s% = | Fox| Mz*(G_5:”Z*> (2.5)
_ .

~E

The SSR for oL ¢ -amplitudes predict the following relation between

Yni* * %
G €7 and the > (1385) — AJ™ decay couplina G A
1




S¥iz¥ %A 2
<C—,E /G >= /5 (2.6)
=mA
where (G ) is fixed from

r' _ IBJ? EA+M GZM> (2.7)
A T 2w

(GZ*”A )2/437 = '5'; 6.6 (2.8)

In Table 2,2 the values of r*,,zﬂ. at some M‘Si are listed.
E
Table 2.2
T bt RS
Mst 1.55 1.60 | 1.65 1.70 175 1.80
_—,,.(.G.evl + e e amimm— = e e b aee = e rme——— ¢_.__ ——————— - A ——— S — o o = G o = .._.‘
* § ;
[st-z% 4 24 59 | 108 172 250 ;
!
o AMeV) e

% P
As distinct from Sg , the hyperor Sg  (I=2, 3 «372%) 1is
¥
coupled with both = (1385)77 and 1 channels
SE - Z
*
— 7 JU
T e
P

The corresponding widths are

_ (Fl” Ex+tMs (GSE’FZ

I_S-‘E-*ZJT T MS’E {2.9)



with

—_ 77 M S=wZ_
Vearz = Uz P Us, G (2.10

and
*
. = (B (Ez~Mz) SenZ 2
Sz T T Mg, (Cr, ) + (2.11)
S
9 [ Ay ( Mz” 2 MZ*
with

SE'TZ— S “Z (2.12)
VSE:rZ" Uys (C g + G, y Ps pz )55 Se.

* _%
As 1n the case of vertices Egsm833 and So7Z | the constant

GSEEZ"
2
we will work in the small energy release approximation, when one can nealect
SerZ¥

€

does not enter in the sum rules considered in (_7] . Therefore

the contribution of (5, in (2.11), and then
3 ¥
]'—| 50l CSeHZ 2 (2.13)
SE—’Z”'- ;2;,—MSE MI" < Ty )
- serz?
For the constants (ISE”Z and G, © the followina values
are predicted
SerZ =" A
(5% 67— s
LG € G ) = 3 (2.15)
{ 25



The values of widths (2.9) and (2.13) at different M.S are afven
E
in Table 2.3.

Table 2.3
N ——

Moe 1.0 | 1.5 | 1.50 | 1.55 | 1.60 1.65 1.7
. (GeV) )
log~=om 17 a3 79 127 185 253 332
_(Mev) | —
[sp =% | 2 5 9
IR C137 T P N _

As is seen from Table 2.1 , one can effectively search for Eiss—resonance
in the 15T+JT* (LSET-) system masses region < 1.55 Ge¥., At higher
masses the separation of the resonance from the background will be difficult
because of its large width. The analogous region of the iI(BBS) ke
system masses, where one can search for fgé -baryon, is

M (Z’”(i&SS‘)JIt) Z 1.75 GeV. As to the S -resonance, it is seen
from Table 2.3 that it must be searched in the systen X s* at masses
< 1.60 GeV. The search for Sz 1in the mass distribution of Z"il%S)‘)T -
system seems to be very ineffective due to the weak counling of ﬁSE to

this system.

3. Production of E 55 -Baryon in Backward Scattering Processes.

The basic problem arising in the investigation of resonance states in
the mass spectra consists in the possibility to discriminate the resonance
signal from the background. The question of the resonance sianal sevaratior
becomes especially important in studying the exotic states which have small

production cross sections. The background processes can give a larager con-



tribution, thus making the resonance observation impossible because of too

small signal-background ratio. So, it is well known that for the slow-flying
+

system Po‘:"‘arx which is created in the process

JT*P **JT_(JT+JT+P)S (3.1)

a large contribution into the distribution on the mass M(Pﬁ*JnJ) at small

\t JT*JT‘\ is given by the background subprocesses

Jl_1—P - Vo("JTrJ—l_)'*' A“""(,_,Pﬁ_+) (3.2)
vhere V0=P, S-, .++ . Moreover, the (3.2)-type processes may display
themselves in the form of kinematical peaks in the distribution on M(PT"'}T’)
E.g., as mentioned in the pioneer work [9] , the peak at M(P)T*:)T*)zlsso MeV
abserved in the reaction (3.1), at Pfa@ = 3,65 GeV, can be explatined as
a kinematical reflection of the process (3.2) with VO=S° . Fig. 3.1 pre-
sents the diagrams which describe the production of system Pﬁ*gr* from

resonance ES.‘)‘ and from the subprocess (3.2).

a) b)
Fig. 3.1
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Since the resonance E;sM is produced via the t-channel exchanae by
the T, = 2 singularity, f.e. with small cross section. then at not too
high energies the main contribution into the distribution on S\ -7°57)
at  M(PS') < 2 Gev 1s given by the subprocesses (3.2)"'.

Consider now the process '

- (2.3
gi'p = (priat) (T )

where the system PST*)T* {s fast flying in the lab. frame. Diaaram which

describes the resonante production of this system is shown in Fig. 3.2a.

st P
~ ++
- N
~ / T
R
g

Fig. 3.2

*)

The details omftted, note that at high incident eneray one can select
the kinematical region where the contribution of backaround diaorams
3.1b becomes of the same order as that of the resonant production

diagram 3.1a.

11



It 1s important that in the backward kinematics the (3.2)-type backaround
processes also are determined by the baryon exchange mechanism (see Fiq.3.2b),
|.e. one can expect that their contribution into the distribution on

M ( PS\’"JT* )} does not prevail so strangly over the resonant one as it

is the case with forward production.
Using the prediction of sum rules for oL (0 -amplitudes, one can estimate

the cross section of E55 backward production process
+ ++__—
g P —> Eg{)' 5 ] (3.4)
Consider J.-‘i: -backward scattering
Jp—~ pi (3.5)

which also proceeds via A33 -Regge trajectory exchange (see Fiq. 3.3).

Fig. 3.3

The ratio of the cross sections of the processes {3.4) and (3.5) has the form:

12



:f By 5) / B (pp) (Z ‘A*AE‘)/C,,M/\ \)

where AAJ,W are the helicity amplitudes.

To calculate helicity transitions in the vertex TOL AEsswe will use the
invariant expression {2.2) putting the quantity G (which is not fixed
from sum rules) equal to zero. Analogously, the transitions in the vertex

erAP are calculated projecting the invarfant expression

G—””AJP Pe Uay on the helicity states.
Assuming that all the helicity amplitudes are reqgeized in the same

manner, we have

H+ETT artp ) =
Ay, = CLT G (R
(3.7)
><2;—,M>§g TR (£ 4+ £ ) UG, )
0(+~4P S N(“)—‘/Z
"rf’\P ( (‘3 )(_S;)A ’ (3.8)
3.8

_ P,
U(>p',|>p')(‘r1w3 9 +“ff(u3) U(rp, Pe)

where U = CLZ
The explicit expressions for M)e 7\' (‘1,) are gfven in Table 3.1
( q"' is the transverse component of the transferred momentum ci/ ).

13



Table 3.1

x5/2 372 =372 1/2 -1/2
17T 2 2 a2 ) ﬁ
-, M "Mr‘Q/ -»l.
o | 2BIg| o —E——t 1 -
% Me [ q/ \
- R e et e
S e T
=172 0 0 - 95 4 p LB TV
i 2¥515 191 'L e
— b

Sum rules for o.a-amplitudes predict the definite relation between
JT*OL ++E_+f" I OLB'** P —
G_‘ (L?) and (wy on the mass shell of g Daq

and Niie at u= MA ), namely

BT T PR 4
= = (3.9
Gty S Gw )\ 3 )
U=m45

Assuming that the formfactor of A which describes the off-mass shell
offects is the same in the reactions (3.4) and (3.5) (i.e. the relation (3.9)
P E P &
nolds at all u  and ﬁ(u) = {] (Uy {A(U) = T, (4) ), we aet
after simple calculations:
. 2
(T P~ E_;_;_GT")/ —’Fj Jr P—> DT } == 7‘5- pluy (3.0

ﬂ.A O id

~here



ma——— e s, e

s ,. - -
Fig. 3.4 presents the experimental data [10] on i (Fp->pI )\u=0
as a function of initial momentum. The curve represents the parametrization

~h
of the experimental data in the form K p,, with n=2.08+0.06 [10].
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Note that formula (3.10) can be used also to estimate the ratio of the
cross sections of the inclusive production of Ecy and P 1n the frag-

wmentation region of JT and T -beams, respectively (see Fig. 3.5 a,b).

i+ "Egs <5 P

a) b)

Fig. 3.5

4. Production of SE -Resonance in >_ -Beam Processes.

Consider the processes
Zn— 5; p (4.1
- PG &
Z P - SE A (4.2)

Sum rules for oLy -ampiitudes predict the strong couplino in the ver-
tices Za; ‘SE , where Q; are reggeons with L = { ~_S>)H,,,3r .
This means that the production of .SF in the reactfons (4.1) and (4.2)

have to proceed via these reggeons exchange (see Fia. 4.1),

16



Fig. 4.1

As to the relative size of these reggeons contributions, it is not fixed
from the sum rules. We will assume that, as it is the case with the reactions
NN N MY — AL, the dominant contribution at 5, , < 50 GeV/c
gives J -exchange. The expressions for the differential cross sections,

which correspond to the diagrams 4.1a and 4.1b with reageized 5 , are

(™6

485 M2_[S-(MzTm )]s ~(Mz M

20Lﬂ(t§
X (’SS"°> Et%ﬂi,«q)))zt [t-(Ms Mz) e ("\S*Mzu

(GZJTSE) (G_/VJTA)
e P TR P T

%%‘-(Eqn d SE_P) =

(4.3)

o et
Fo(Ep~sgsT)=

o (8.4
x@.‘,)u”( %%—l[t (M) ][t (g Y T ]

17



t
where 3ﬂff) and %)TCE) are formfactors which describe the T -meson

cff-mass shell effects.

Assume that

%d‘) = gﬁcés = (1-at) exp[R*t-#3)] (4.5)

R
and fit parameters (O  and R™ from the comparison with the experimental
¢ata on the processes /‘//V"’/VA35 R A/';V—'PA33A33 and
.f%?ﬂﬁazlgbzssa 11-16 , taking the universal form {4.5) of I -meson
forsfactor in the (4.3) and (4.4)-11ke formulae for these processes cross

secitons

2
O =236ev? R = 2.206ey?

The other parameters in (4.3) and (4.4) have the following values:
(0 FTSe T s P""P)Z; 19
(G y G ) IR A (G /G S, &8
2 ’, ‘ )
>/"3" = 5,66 ; (2.6)

P I 2 i - "2
A (8 = o (t-M;) ;  edp=1 GeV

((;Z:GTA

fhe retations {4.6) are the olG -amplitude sum rules predictions (see (2.5\
and {3]).

fig. 4.2 presents the results of theoretical calculations of the differ.
antis? cross sections of the process (4.1) at different energies, and
fig. 4.3 -~ those of the process (4.2). Th2 corresponding integrated cross
sect:-ons ard given in Fig. 4.4, A1l calculations are made at /VXSEf 1.5 GeV,
TJo .. =:nstrate the dependence on ﬁﬂgE . ve give in Fig. 4.3 the cross

sect or of the process (4.2) at ﬁAgE= 1.45 GeV too.

18
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Fig. 4.3
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5. Production of E; -Resonance in  Z p -Collisions.

Unlike the S, resonance S: cannot interact immediately with
nyperon (the vertices 2o S: are predicted to be iero in sum rules).
Therefore St: -resonance should be produced in 7 4 -collisions
through cascade mechanism - just as Ess in NN-collisions *).

In this section we calculate the cross section which corresponds to the
one of the possible 5: -production mechanisms, namely to the two-pion ex-

change mechanism presented in Fig. 5.1.

=N (& s)/__\ g-" /,_,
/ (P»‘-" \ 7 +\, .t

a) b)
Fig. 5.1

The detajled description of the model was done in [_8] » where the reactions
MV ~EccDys and WMV > EgoEg  were considered. Formfactors
of Ji -mesons are taken the same as in Eﬂ . For the cowplings in the
rertices in Fig. 5.1 SSR predict the following values

*) Strictly speaking, the conclusion that the I — S: coupling is
vanishing s closely connected with the conditien M;: “MS70  which
follows from the neglect of higher states centrtbution into sum rules, It

is possib‘le, in principle, that at Mgc —Mz? 0 the tramsitions
,SE—>dZ (= NE A2)  are nonzero and thea fa the ~=nduction of

52 on T -beams the one-pion exchange mechanism wil) contribute.
22 ’



C;szrIf‘ _ ! f>z:’3rA

GSEJTS; { 1 ZT)TA
= —V_—;:, A
GAFFA 2V3 Gpnop (5.1}
' IRACK
O s}
G -
¥ ¥ -
oS =TS ATE
The values of [ ‘ fi C;_ 'oE and C}- J are afven in (2.14),

{2.6) and (2.3).

Fig. 5.2 shows the differential cross sections at >_ -hyperon momenta
10, 20, 50 GeV/c, and Fig. 5.3 presents the dependence of the intearated
cross section on Pgg .

It is worth emphasizing that the cross section which carresponds to the
diagrams of Fig. 5.1 turns out to be rather small as compared to the cross
section of [Egs -production in NN-collisions [81 . This 1is connected with
the relative smaliness of vertices which involve strange particles.

Further, in the theoretical calculations the corrections which are due to
the experimental cut-off imposed on the masses of systems 25'11385\ 37
(when selecting 552 Yand AT . 757 (when <electina Ziﬁl?ﬂﬁ‘) are

not taken into account. For example, 2ssuminag thz “Sreit-Wianer shane distri-

*
buzion for the system 2 (1385)37 . one must ~ultinly the cross section
_* P v
of S -production by the coeffic:-nt (U4 ° 2} with

< “ 2 < N

; X - -M :

N { { ; Sl TM L M 5; e

YTy m s d Qedtg LA 0 L el BOE e oy
2 i 1;“__7 ) 7 ? j TR P A o (5.2}

= A I o e

; M PR . Ah aF * . A
wher2 s ant ok are the mass an. widih o7 . . . My oand 5 are

the unper snd Yower limits of experimental cut-nrt.

ot
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Fig. 5.2
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6. Spin and Parity of Resonances. The Angular bistribution

of Decay Products.

Under the analysis of the spin and parity of resonance , it is important
to study the correlations of the decay products which do not depend on the
details of resonance production dynamics. Such a correlation is the distri-
butioﬁ \X/(E%E)in the angle between particles Cf and 6 in the rest
frame of resonance R, which decays in the cascade vein:

R—> 6+3 = G+5T+357 . The distribution W(@:e) is determined
by the mean value of helicity of particle g which depends on the spin and
parity of R . In this section we derive the formula which describes
\X/(Q:g) at different values of S? in case when 'Sg‘ = 3/2T
( A,y > ¥ -resonances) and 'SO?‘ =kt (VAT )

The cross section of the resonance _F( production with the subseauent

decay R~ gtﬁ' - Q+37+37 ({see Fig. 6.1) has the followina form:

Fig. 6.1

26
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-

‘ e (2 ]

(;L'S +1)(2§I+1) V(&ﬁr)_("wﬂl My

(6.1)
3

o i, ol Pr
(PT-+PK R —Pa~Px ’PJlg) C!Pc E B O.(_E_f

" EF& Exg

where A/\L’\I")‘GN are the helicity amplitudes

2 (6.2)
f— * x M
A/\Lk‘ﬂ'—’ Mare /4/\}:%11—-» >‘&>‘c A’\R"' e, B( R)

and
x x 2_
AAR—»\G,: /‘lz\;z-*hg ’q)‘é")‘c« B(M‘) (6.3)
In (6.2) and (6.3) E)(MZR) and B(Mzg) are the propagators of R

and Z

Taking into account (6.2} and (6.3) and making the trivial transformations.

rewrite the expression (6.1) in the following form

2 3 3
= (ol o B0 B 53»,»; L S o)

O(P 0{ pr (6.4)
S/}/\R"Aé/))\ﬂ-")‘ E; EJ—R (PP\—Pé —PJTR) ¥

=
/4; _Oifs_ _‘fffg

MNy~hq Ea  Eng S(PG‘Pa’PJTG)

Ay
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[n (6.4) ?

‘ is the density matrix of resonance
r\at\"'\

Take the z-axis in the direction of momentum of
rest frame of X . Then 17

K
& and turn into the

'd

L\

NS .
1 = ) \"é 0{
AN RYEA

L
. LY L,\R—,\g, {6.5)
%é(eg} e -

:H'

where ‘.;g and {Z are the polar and azimuthal anales of the R -reso-
5

nance flight, ;‘l’\u are the Wigner O‘ ~functions (here and in what

follows we denote by asterisk the variables in the rest frame of R ).
Further, one can show that

] ‘
A //1* _ g /\ﬂﬁ”p (% =2¢) {. (EJ*@) (6.6)
MENS Mg ra M’ ’
¥ — —»
where Gaé is the angle between P: and PZ . \P” is the azimuthal

angle of ‘[30’: in the plane which is perpendicular to 56" . The quantities
SR and

a, (re) ff)\‘ N
R

possess the following symmetry proverties
1R = TR _ .
’QPR()'G)\ lapg( hé)l ~

26~ N (6.7)
&l\g)\& =0 %

~2¢ Mg

Substitute (6.5) and (6.6) into (6.4). Takina into account (6.7) we cet

o ~ ([ STTERMOB(M) dmp o M, -
A

-)1‘2 ¥
A gt g JET Aol
{3 kol b0 e

(6.8)
x
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E+Re

I
where & is the cross section of resonance & oproduction,

Bl =1 é*( Bac) |
It s seen from (6.8) that indeed, the distribution on 6&2 does not
depend on the dynamics of R production and is determined by the g
helicity mean value, i.e. the coefficients laéi(%g){ depend on Mg
(the kinematical factors in (6.8) are connected to the Dhasegsnace).
In the case under consideration ( ’S?: 3,7 . ”S;q =X7 ) the

iistribution has the form (for the concreteness denote & =4/ ) Lf =40)

S ] . SR ]
VACAR IINCA RS AT
(F.0)
B
EXIBS - EN BT Icos G
where < < 2 < .
) "R -
o = [ o]/ Lo Gl
¥ 2u(X . 2AN*
%h%(e’m) =|B s Ovn (6.10)

2
2, 2F 4 24 - B 5“
¢ * LB ie L8, v -2 Ef/\l’ ":-LJP WS Uy
Aszh(@”A) ) 5{)‘9”‘ Sin Gis MAL > v &J
Sk -
Let us write out the values of Q'PK at some values of Jg
and P& [_6]

T <
So (2], AMhaist g 5]
a) d,f :gi—ﬁd‘—z*"‘f MAIPA %Ti{

?9



5% 4 [28) 2My [
oA = Z{‘Aﬁ*1 t 'L, 2 % § (6.11)
¥
3/—2 1 ZEA 2M 4% 3 ¥
b) d = —i-——-—_ + __g * /‘QE
t 9 M, 1 MAJPA] 4
% 2
% _ 1] <Ea <My %
ol "= 3? 7, + * M %_ % (£.12)

< RiA R
In (6.11) and (6.12) %PR /Cr , where the (7. are
~

the invariant functions the R—» A decay amplitude denends on,

R
c) for the case I =Y (R= i) it follows from (6.5) that
*

/47\&_,-% =0 . so only the term with ‘\-—hh(ﬁyg) remains in (6.9).
It follows from (6.11) and (6.12) that at jk = 5/2 and 3/2 the anaular
. Rris Rih

distribution depends on the ratio of functions G-z and G-‘

3
Assuming, however, that %Pp. are not too large, one can nealect the term

with %i‘i at [B1%/Ma <1  and then

e B Tt o=
o= A =7 1

S #
Fig. 6.2 demonstrates the theoretical calculations of WPR(COS 9/\/;;)
R
carrfed out at M= 1.42 GeV and  Mp = 1,23 Gev.

3 (6.13)
+ 2 2
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