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It has been recently.shown by Peirls, Carruthers, and Bethe/11,/2/ that the resonances in 
17 

- p 

scattering at 600 and 900 MeV can be understood if one takes into account the resonance at 

E ,; 200 MeV and TT- TT resonance. In this work we used a similar method to investigate K- N 

scattering, and a number of resonances in K- N scattering have been found. Consider one of the 

channels of inelastic K- N scattering involving three particles in t~e final state ( the two of 

them, e.g. the particle with the momenta p 1 and p2 strongly interact ). In the general case, the 

cross section for such a reaction may be given by the following ex pres I? ion: 

l 2 4 3 3 3 
o{E)=(2TT)5v ·[<~Tii>l 8 (PrP1-p2-p3)dP1dP2dp3 

If the interaction 'between particles with momenta P1 and P2 has no resonant character, then 

l .24 333 
ao(E) =----:--- J 1<10 I Tl 1 >I 8 (P .- p - p - p ) d p d P d p 

(2TT)S V I 1 2 3 1 2 3 

l 

is the mean value of . 2 
l<lal T I i >I at the given energy E. 

On the other hand, if the interaction between these particles is resonant, then 

where 

2 ~ -> 2 
l<liTii> I =a(l'...,t) 1<~/T/i >/ 

E ' 

It follows that 

a{ E) 
-·= 

( 1 ) 

Suppose that the cross section a 0 (fi;) is changing slowly with the energy · E:, this is equivalent 

to the assumption that the cross section a(E;) is varying rapidly only in the region of resonanc;e. 

Then, we can obtain from ( 1 ) that in this case a(~) will reach maximum value at the energy 
u(E) 

E= Emax• where the ratio ao(E) reaches maximum. 

In order to find the val•le of E let us takea( K, I)in the following simpler form: (i)aCK 7>= A(\1), max ' 
.\f= isobar mass = JK~- ft 2. (ii) A:(\f)"' l, when \tis outside from the region of resonance 
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(Mo-t\, \1+1\ )
1

A(\1) =- A» 1, when \1 is in the region of resonance (\1o- t\, Mo+ t\) (iii) the region of reso
nance 'is narrow enough, s_c; that 1\<< Mo,therefore, in thi.s region we can put :Vi{ 2. i{2 ,;; \10 ... isobar mass. 
At the same time I K 1 "' I Pgl, and it is determined by the total energy of the syst~m E in the c.m.s. Thus, 
the problem reduces to finaing the maximum of the expression (in the c.m.s.) : 

3 3 jr2 · 2 3;t, ... 3 
A f, () 1 f d k.o(E- I\. + \1 P ) o ~I\. + p ) d p 

L(E) · o- 3 c 3 3 

4 3 3 3 
f o (P { p [ p 

2
- p 

3
) d p 

1 
d p 

2 
d p 

3 
( 2 ) 

ITA /-2-2--2-2-2-2- 2 2 2 1 2 2 22 2 2]\ 3 
- y(E - m _ M ) -4m .,.U \ (E - m 

3
- M ) ---2 ( ( E - rn 3- M J - 4:n 3 M f, 'E) a 1 

E2 3 o J o o 2E o o U\ 

4 3. 3 3 
J a CP .- P - P - P > d P d P d P 1123123 

Here L (E) is the region in the vector space of 1 which corresponds to the value of \1 lying 

between (Mo-t\, \1o + t\). Note further, that JL (E) cf3t is the volume confined between the two 

surfaces, where the external one corresponds to the value \1 =- \1o + t\ and the internal to \1 = \1o- 1\ • ... 
The degree of elongation of these surfaces depends upon the magnitude of llt\ , in other words, upon 

the velocity of the isobar (p
1 

+ p
2

) (for example, in the c.m.s. of the isobar, I Kl "'0), and we have 

spherical surfaces). From formul•1 ( 2) we c.an.olltain.the following relations between the resonance 

energy E and the mass of the 'isobar' VI : 

Reaction<l> 

0 
-· ,...--"t 

1) K + p ... A + IT + IT 
~'"()" 

2) K~p ... A. + IT+ IT 

Resonant kinetic energy of K -meson Isobar <2> ( mass 
in the lab. system 

250 - XJO MeV 

250- XJO MeV 

\\,(ITIT) -g /3/ 11.- mass of pion) 
,.,. 

0 

\1o(A 7l) -10 11. 

(Q -n5 Mev/
71 

( 1 and 2 are very close to each other, , therefore we can expect a more complicated interference ) 

3) K + p -+ n + IT+ K 
6
N\ \1o(n1T) - 9 11. 

- ., MeV - , ___, 
K+p-+n+IT+ K ( With resonant state 

3 
j ""T = 2) 

,..--.., 
4) K + p ... n+ IT+ K - ~ 

K+ p -+n+7T +K 

\1 (ITK) - 5 5 <3> - 7 2<
4
> 0 • • ,.,. 

-1000- 1200 MeV 

- ,_......o -o 
5)K+p-+A+K+K 

0 

\1 (AK) -126 <5> 0 • ,.,. -17ro \1eV 

<l> The particles between which the resonant Interaction Is ass·umed are lndlcate·d by brackets. 

<2> Q Is the kinetic energy of the decay products of the 'Isobar' In Its rest system. 
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An experimental check of these results is more interesting. At present we are not able to determine 

the absolute values of the cross sections~ However, if the r~sonance does exist, and is large enough, 

then, due to the unitarity of the amplitude, the cross section for elastic scattering will have also there

sonance at the same energy. 

From the consideration of isotopic invariance we can easily obtain the numerical- ratio for some reac

tions given above. For instance, the ratio of the cross sections for the reactions: 

( cf. 3 in the Table ) is approximately equal to 9:2:1, whereas the ratio of the cross sections of the 
o + - o -o 

reactions: K-+p-+p+TT +r, r+p-+n+TT +K' 1\"+p -+n +TT +K, 

r + p ... p + TT -+it approximately to 2:1:2:1. This cannot be done in the cases where the iso

t?pic spin of thE> 'isobar' is unknown. In these cases further experimental investigations are necessary"-0
: 

Our method is also valid in the c as.e where the narrow maximum is observed in the momentum spectra 

of the particle with momentum p
3
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<3> From the measurements In the propane chambe/
41

• 

<4> From the measurements In the propane chamber1~1• 

<5> The estimate was obtained from the condition that the cross section for 

mum at the energy of a TT -meson E.; 1,1 Be v 161 In the Jab. system. 

< 6> Since the resonant Interaction Is observed In the experiment between 
suppose that the lsotoplo spin of the 'Isobar' (TTK) T = 3/2 1~1. 

- 0 

TT + p-+ A+ K has the maxi-

0 

11- and K mesons, then we can 


