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Enhancements revealed in effective mass spectra of the A p 

system at 2062 MeV, 2220 MeV, 2573 MeV were reported in pre

vious papers/
1

, 
2

/ . The results of analysis of the nature of the .Peak 

situated in the (2053 - 2093) MeV mass interval ( Q= (0+40)Mev) 

are given below (F'ig. 1). 

This work is carried out using a part of photographs of 55 em 

long propane bubble chamber irradiated with neutrons of an average 

momentum of 7+8 GeV/c. The upper limit of the neutron spectrum 

was 11.0 Gev/c. 

Events imitating interactions of neutrons with protons (q= 1), 

neutrons with neutrons (q=O) and neutrons with carbon nuclei with 

apparent disintegration ( B > 2, q > 1) were selected after a threefold 

scanning. The minimal measurable track length was 0 . 23 em which 

corresponds to 140 MeV/c momentum for protons. 

Events containing A -hyperons were processed according to 

the following scheme. 

In a sample of one-, three- and five-prong events of the first 

g roup (q= 1) using the x~ -method of hypotheses testing th~ following 

reaction channels w ere fitted 
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.. A K0 p 2rr+ 2~r-

.. A K+p IT-

-+ A K+p ~r+2~r-

The number of constraints in our case is equal to three 

due t o the ind e finite n ess of the primary neutron momentum/
3

•
11

/. The 

events w ith x~ exceeding the confid e nce limit w ere further analysed 

by means o f the so calle d limiti~g kinematics methoct /
1
-/ in order to 

sel ect the events o f interactions o f neutrons w ith protons a t rest 

followed by neutrals. 

A ll events wh icll did not satisfy to abovementioned hypotheses 

a nd to the limiting k inemati cs wet·c compared 'Vith the follow ing 

enou g h but not necessary c rite ri on. 

It i s evident that a A p syst em forme d in a three parti c l e r eac-

lion 
n p .. A l p 

with a fixed effective mass value MAP ' a t a fixe d prima ry neutron 

momentum value P"
0 

and moving in c .m. s . n t an a n g l e o f OA_P. rr 

posesses the minimal of a ll p ossibl e unde r these conditions mome n

tum in the laboratory sys tem pmln (M 0 , pO 0" -If ) 
Ap Ap n AP 

The curves of Pt"(MA , P , OA a rr ) as a function of MAP 
P P n P 

and P a tOX P• rr a re g iven in Fig. 2. The upper p a ir of curves 

refers to interacti ons of neutrons w ith protons a t rest. Curve 1 

corresponds to the minima l p ossible value o f the n eutron morpentum 

P n for each conside red value of the effective mass MAP· Curve 2 

corresp onds to P n = 11. 0 Gev/c. Curves 3 and 4 refer to inter-

actions of neutrons w ith p rotons of a 216 MeV/c momentum 

at an ang le rr with r es'pect to direction of m o tion of neutrons of 

2.5 GeV/c and 11. 0 GeV/c momenta r espectivel y . (N ote tha t s- a nd 

P - shell pro t o n c ,m. s . momenta values in carbon nuclei a re equal 

to 90 MeV/c and 160 MeV/c r e spectivel )
5

/) . Finally curve 5 refers 

to interactions of n eutt·ons with deuterons o f a 500 MeV/c momentum 
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moving a t a n angle rr with respect to directi o n o f motion o f n eut

rons of a 2. 5 GeV/c momentum. It i s e vide nt tha t a ll events brought 

i nto the reg i on below c u rves 1 a nd 2 in F'ig. 2 cannot be formed on 

free and quasift·ee protons a t rest. Whereas the r egi on over these 

c urves does not exclude interactions w ith free a nd s l ow quasifree 

protons . The o p e n circles corre s p o nd to inte ract i ons o f n eutron 

w ith neutrons (two-pro n g events). 

As is seen from F'ig . 2, the overw helming part o f events from 

the p eak can be created o n quasifree deutrons. 

The events from the second g roup (q= O) were processed in 

the same way . The only exception cons i s ted in the fo llo·.ving reacti

on channel s fitting: 

n n A K0 
p rr 

... A K0 p rr +z ,-

... A K+ p z,-

All positively charged particles e ithe r o f stars o r Y0 -par-

tides were identified visua lly a nd when it was possi b l e using the 

8 -electro n track l e n g th. The visual identifica ti on was p e>ssibl e 

in this experiment up to 1.0 GeV/c momentum. 

The e fficiency of detection of events containing Y0 -pa rticles 

was computed for each event using a computing prog ramme based 

on a method of mode lizing develop ed for this purpose/
6

, 
7

•
8

/. 

One-, two-, three- a nd five-prong events a r e include d in this 

work. 

A strong pea k is seen in F'ig. 1 near the sum o f masses of 

the A -hy p e r o n a nd pro ton (Q = 0). 

The curves in the same F'igure represent the phase space 

volume distributions for r eactions 
nNo,pOAKp(mfT 

... A Ktl. 8 J.m fT ) 

... Yiaaf P ( m " ) 

m a 0 , I , 2, 3 , 4 
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a nd 

nd ~AKpn(mrr) 

A K L\ 8n ( m rr 

Y 1385 K p n ( m rr ) 

initiated on s- a nd p - s hell nucleon s o f carbon nuc l eus and on d e u

terons of 500 MeV/c momentum r espectively aver aged over multi-

plicities and cha r ge states. Besid es, a ll these curves w e re integ-

rated o ver the exp e rime ntal prima ry n<:' ttron spectrum. In calcula tio n 

it was taken into account the r es trict ion imposed o n a pt·oton mo-

me ntum a t v i s u a l id e ntification. 

The m omentum distributi on of the la t·get-nucle on from s - and 

p -shell nucle i was obta ined as a Fourie r-image of the Schrodinger 

equation solution for· the oscillatory pot<-~ ntial w hich agrees well w ith 

the exp eri ment /S/. In the second case the mome ntum distribution 

of the F e rmi-gas con s i s ting in d e ute rons was ta k e n. 

All these computa tions \ver e p e rformed u s ing a computing prog

rarnm:e " F'orce"/
9

/ . 

As is seen in Fig . 1, n e ithe r of these c urves fit the exp e rimc n-

tal hystog ram. 

In the uppP.r p a rt of F ig . 1 the dis tribution of events from the 

p eak ove r Q in 10 M e V bins i s g iven. 

As fa r as the ma j o r·ily of protons of events from the p eak a r e 

stopping in the chamber a nd the e rrors o f mome nta and angl es of 

emission of A -hyperons a fte r the fitting a re r a the r small the effec -

tive mass r esolution is b e tter than 3. 0 M eV w hich circumstan ce p er

mitted us to choos e 10 MeV b ins. 

The pea k observed can be due to one of three following 

phe n omena : 

1. 1\ - hyp e rdeuteron forma tion 

2. Resonance in 1\p - sys tem 

3 . S trong inte raction of A - hype r ons w ith protons in fina l 

stat e or w h a t i s the same a reson a n ce on a virtual l evel of the 

A p - s y s te m. 
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The first hypothesis is rejected by the obtained value of the 

p osition of the maximum of the distribution 

Q0 = (4 , 8 ±. 1.1) MeV 

and by the fa ilure of attempts of revea ling the A -hyperdeute ron, 

A r esonance on a true quasidisc r e te l evel would fit the Breit

Wig n e r curve, The best fit Breit-Wig n e r curve <x!
1
: 2.2 a t the 

exp e cted value equal to 3,0) i s possibl e only for the resona nce 

true w idth equal to 

= 24 + 10, 0 

- 5 . 2 

wha t makes this hypothesis physi cally meaningless. 

By contrast the p eak is well fitted ( )( ~ 2 . G2 a t the exp ec-
mln 

ted value equal to 3,0) by a curve corresponding to s tro n g inte r a c-

tio ns of A -hyperons with pro tons in final state, 

Another confirmation of this hypothesis i s found in the cha

racteristic narrow distribution of opening a n g l es of A -hyperons 

and pro tons in events from the p eak (F ig . 3). 

The da shed line hystog ram in Fig . 1 r epresents the dis tribu

tion normalised to the total number of events over QA
0 

o f events 

w ith a pparent disintegration of carbon nuclei. The enhan cement 

thou g h s trong ly smeared out b ecau s e of the fake combinations i s 

observed even in this case, (The number o f p rotons exceeds unity 

N > ), 
p 

The result obtained in thi s work i s in agreement w i th the 

hyperfragment data as w·ell as w ith the data on dire ct A p scatte ring 

which indicates that the sign of A p scatte ring l e n g ths should be 

negative, 

The s trong inte raction of A -hyperon s w ith protons in final 

s ta tes a t such l ow energ i es l eads t o e lastic scatte ring o nly , A -hy

p e rons may h ave in the la bora tory system a ny mo me ntum p e rmit-

ted by conservation la ws s ta rting from a l ower limit i mp osed by 

conditions of reliabl e identifica tio n o f la mbdas. But the values of 

rela tive k ine tic energies Q Ao can be a rbitra1y l ow a t any p e rmitted 

tra n s fe rrent velocities of the A p - s ystem. 
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It follows then that the strong interaction in the final state 

gives a new method of investigation of A -hyperon-proton scattering 

in an energy region which is inaccessible to direct scattering expe

riments. This method is free of inevitable in direct scattering expe

riments losses and difficulties with identification of very slow A-hyperons. 

Besides, in this method it is possible to measure in one experiment 

both angular distributions and polarizations of scattered A -hyperons. 

As an example the value of the average anisitropy coefficient 

of angular distributions of A -hyperons in the A P rest system for 

the first interval PA•< 0 .. 148)MeV/c is given below: 

F- B 
0.055 .:!:.. 0.020 

F + B 

The angular distribution is nearly isotopic. 

This method can be extended to all systems possessing vir

tual levels. If such levels are available to (A, A), <l: ,l:), (l:, A) 

etc. systems then studying effective mass distributions of these 

pairs obtained o n light nuclei such as D , He C or on protons 

at corresponding threshhold it would be possible to study the scat

tering at exceedingly low energies. 

The pairs of A -hyperons and protons of small relative ve

locities and small opening angles in laboratory system can be 

formed, in our opinion, by two following mechanisms. Firstly, A -hy

perons can pick up protons of near velocity. Secondly, the incident 

neutron can exchange with a deuteron-like cluster situated near 

the nucleus surface by a K0 -meson which in this case has to 

be fast. There are the following facts in favour of this mechanism. 

1. The g r eat majority of events from the peak is over the 

upper limiting curve for collisions of neutrons with moving deuterons 

(Fig. 5, curve 5). 

2. The A P -system transversal momenta from the peak are 

rather small. 

3. The number of K 
0 

pairs in the peak events is lower than 

the expected number. 
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Note tha t a r esult anal o g ous to ours on the nature of the 

observed pea k obta ined by counte r method in p p collis i ons u t 

2,40 GeV and 2, 85 G eV ener g y i n a recent work/ J Of. 
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