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1, Introduction 

In this paper we report on the results of investigation of the 

'ir 0-77° effective mass spectrum in the region of mass value 

M(77°; 0 J within 270-1300 MeV. In comparison with our previo1...1:s worJY 

t1ere the number of event;S is enlarged and more complete analysis 

of the. exp:erimental. data is done, 

2. Method 

The scanning. of over 500 000 photographs of the 550 x 275x 

·160 mm3 JINR xenon bubble chamber irradiated in 2,34 Gey/c 77+ 

beam was done twice for the_ interactions of " +- Xe with one se-

condary: observable char.'ged particle , and accompanied by four 

· gam~-q~anta. ~~e ffdudal .290 x 120 x· 50. mm3 centr~l volume of 
. ' . •, ' ' '. - ;. 

.the chamber w:as ,accepted for the interactions analysed, In each 

eyent the angl~s .1of gamma~quanta erclssion 1were esti~ated witl-·i the 
T 

,.acc~racy. 6.ey = (0,5 - 2) 0 and the energy of gamma-quanta ;with 
,. 

·.1 
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the .accuracy ~Ey/ EY = (12-30)%. The error of the. effective mass 

estimation of the four gamma-quanta combination ~M4 I M
4 

makes . r r 
up about 10o/o. 

Later on only these events were studied in detail, in which 

. two independent combinations of two go.mma-quanta, · from six pos- · 

sible, gave the value for M 
2
y lying within the interval 90-180 MeV.· 

This interval was accepted as permissible for the " 0 meson mass, , 
• 0 • . . 

for the " recorded 1n the chamber. 

The selected events, in .accordance with the previous word£-~/ . 
can be interpreted as interactions of the type 

+ 0 0 
"+n-+" +" +p, (1) 

and 

"++n-+"o+"o+ "+ +n (2) 

i.e. "+ with quasi..:.free neutrons in the Xenon nuclei. · 

Additional information concerning the methodical questions 

one can read in our work devoted to investigation ;:,f neutral be

Sons decaying into " 0 mesons and gamma-quanta. 

3. · Experimental Data 

Out of 596 events with four gamma.:.quanta satisfying the scan

ning criteria 318. events were of the type (1) or (2) • 172 events 

were belonged for the type (1) and the other 146 events were ap

partained to the events of the type ( 2). The remaining group of 

178 four gamma-quanta events is such a sample, in which only one 

two gamma-quanta combination lies into M 2 y interval value 90-180 MeV, 

and the other values of the combinations lie outside the allowed 
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0 for the 11 meson mass. ·The recording probability of gamma-quan-

tum in the. :~elected events. equals,'.':in aver~ge, 84o/o f::,r the eVents 

of the ,type ·:{1); a:nd . 83o/o .for the events of th~ typ~ (2) •. 
,• . "",.- . ,, . ', :_. 

The distribution of the effective mass M(110170) from the sample 

of events of the type ( 1) .. is. sh~~ . in fig; 1~ Tl'ie . shaded· part . or' the· , 

histogram pr~sents the co'n'tamination of. ~vents . fro;n. the reaCtion of . 

the type·11++~~11°+11°+11°+n : ~hen,~ne of three 11° .mesons .. wa~ 
'not recorded. 'i'he number of the false events was determined fro'm 

·• ''•· * • r 

:the t~tal number of six gamrOO..:..qua:~ta ~vents. recordedin our ex-

periment. In fig.2 the spectrum of .the 'effective mass' M(11o;..o) 

is pres~;;ted for the events from 'lli~ ~~~ple of the type ··(2).· Th~ 
s~ad~~. part . of the hi~togr~~ ~h~ws' :the ~~nkt~inati~~ o( wr6~g . 

. • ' . • ~ ... ,_ • • t •, ' 

events from the reaction of the type 77++n-+n+··+n.+77o·~·;o + 11 °. 
-:.·· .. ,• 

4. Data Analysis .··. :··.· ,. 
! ~- • 

·A. The reactions "+ .+ n -+77 ° + 11°. + p 

The experimentally obtained effective mass distribution M (77 °.17 <)' 

was compa~ed 'llllith' the distribution of random 1T 
0

-11°' ·•combinations,. 

after substraction of the contamination of the wrong eventS· from the 

reactionS 'llllith three: 1?' o , mesons in final state. The 'distribution of 

random 11 °-11° . combinations . was evaluated by the Monte-Carlo pro~-

. ram. llsing experimental angular and energetic . spectra of gamma- ; 

quanta from a 'sa~ple of events being under consideration. Norma-:-· 

lization was performed. to the total nuf!iber of events i!1 the M( 17°17 °) · 
values lhterva] 270-500 ·MeV (fig. 3). · · 

Fig.4 presents the distribution of M ( 11°11 °) . 'llllithout the conta

mination of the six gamma-quanta events and 'llllithout the background 

of random·~ 0-17~ ·. combinations.· Two· groups of events. are observed 

in this distribution: the first at M(77° 17°) effec'tive rha.ss values in

terval 600-900 MeV, and the second at the i~terva.l of M ( 11.
0 11 °) values· 

1000-1300 MeV. 
5 
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The sample of events belonging to the second group may be 

confronted with the particle f 0 ;+21T 0 -~, The events_ lying into mass 

value interval 600-900 MeV may be interpreted as a result of 21T 0 

decay of some system with effective mass value . near 700 MeV~ or 

they may be apparent as a result of the reaction of the type IT++ n · ... 
+ 0 0 0 

-+N *+IT -+IT +IT +p , wh~re N+* being the ·isobar with mass 

value 1238 MeV. 

Let us consider the experimental distribution of the effective 

mass M (IT 0p ) (fig.5). It is possibl~ practically~-to prepare tpe M ( IT 0 p ) 

spectrum only for these events of the type {1), in which: the kineti

cal energy EP of the proton is no less 'than 20 MeV • In order to 
+ ' 

examine the possible influence of' N * on the creation of the peak, 

let us consider the M(IT01T~ distribution for the events in which the ,· . 

M (IT 
0
p) values lie in the interval of mass values M ( N H (1238)). ± 

-tO. I M (N * (1238)) (fig.6). This interval was accepted because of the 

'• average accuracy of M(IT Op) mass value evaluation. It is obvious, 

from the fig.6, that these events in which th:: N +* may be .pres en-
. ' 

ted give . no some significant rate to the peak observed in the ana-

lysed M(IT 01T~ distribution at about 700 MeV. 

May the events with E P < 20 .MeV cause contribution to the 

peak observed by means of the N+* decay? The analysis of the 

. spectrum of the IT 0
. meson momentum in ITt c.m. system shows 

that in this sample of events does not exist a significant number of 

events which . may be interpreted as the events of generation of the 

N+ * with successfully decay N + * -+. IT0 + p. • The value of P ;
0 

momentum evaluated is equal B1o~f{g MeV/c, if the influence of Fermi 

momentum of nucleons in nuclei ·is taken into account. The events 

with ·such P t, 
IT 

. . 0 
values are not presented in the spectrum of IT 

mesons observed. 

6 

~-;··· l 



ss 

k::, 

~-. 

:e 

Therefore·, we must adcept that the peak in the region of 

values 66b,;_goo .MeV is ·not. caused. by the decay.'orN+:*. mass 
.. ' 'lr we ~ltpposEi the p~ak be caused by sorrie iT 0 

-1T 
0 

.. system, 

the~ th~ Breit.::,Wigner 'analysis' he M ( rr o·rr 0
) distribution gives the 

r6ilowing data: 

M(rfOrrO) ·= 730.+_ 30 MeV, 

r 170 + 87 MeV, 

,· '•'· (3) 

.. 
Using information about the intensity of· 7J <4 2y · ·production in 

our experiment, w~ estimate ·the relatiVe intensity of · generf:{ti~n- of 

the rr 0-ir 0~yste~: 
i-,· ... , ' 

(4) 

Assuming the relation (4) to be the same for elementary rr + + n 

interactiorys a!. 2.34 GeV/c, and using the .. value. of intensity: of 71° ->2y 

channel,. We estimate the relation between cross _sectionS: . . . . :· . . . ; _, ::. . . . ·, . - ~' . . .. 

(5).. 

The M(rr 0 rr 0 ) ·.distribution ~as compared ''with the distribution of 

random rr 0-rr0 c;ombinations' (fig. 7) •. 'I' he' rando'r'n .. rr o. _:" o c~mbinations 
. effective mass distributi~n Wcis evaluated by means of Monte'-Carl~ pr~g

raritme. ~~ing e~pe~ime~tally ~va.luated energetic and ang~a·r spec_. 

trum of gamma-quanta belonging to the 'sampl~ of event~ under ·con

siderci.tion. :N~rrrUiliza:uo'rl or th·~· histc;grams was perrorme d to the 

total number· of . eve~ts ob~e~d. 
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Any peak does not exist in the M(.7°71 '? spectrum at mass va

lues near 700 MeV. The distribution of the total gamma-quanta energy 

IEy in the events of the type (1} has rrla.ximum at the va~ues of 

IE Y greater than. in. the sample of events of the type (2) (f!g.8). 

In reactions {2) a big part of the initial energy is transformed lnto 

secondary "+ kinetical energy. This may be the cause ·of absence 

of production of " 0
-11 ° system with t!'te mass value ne~r 700 ·MeV 

in these reactions. 

In fig. 7 we. may observe •.· some excess of events over the 

background level in. the region ·of M ( " 0
" 0 ) values ,300-500. MeV 

Supposing the· excess obServed to be caused by some " o _" o 

system, we can ascribe to this ·system the average effective mass 
value 

M("o"o) .. 382 + 20 MeV. (6} 

We have not investigated . so~e pos~Ible influence of the 

background reactions on such a peak creation, however. For 

example, we have not studied the possible influence of the reaction 
'IT+ +n-+ p ++ n + '11° -+'IT++ n +71° +'IT 0 • 
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