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An event of £- -hyperon production an./ decay l1as been found in tl1e course ol scanning 40 thou

sand photographs which have been taken on the 8.3 .'Je'//c negative pions beam by means of a propane 

bubble cl•amher in a steady magnetic field ol 13.700 oersted. In Fig. 1 the pl1otograph ol this event is gi· 

ven. rr -meson (tracf< 1 ' at tfle point 0 gives a star consisting of lour higl! energy dlargecl par

ticles (trad<s 2,6,7,16 ), two K0 ·mesons (tracks 4,5, 14,15) and one particle witf1 small energy (a 

short track 17 ). Tho track ol positively charged particle 2 l1as a clolloction at point A. At a distance ol 

7.7 mm lrom the point ol deflection there. is a six-prong star. The centre of tho star lies in tl112 plane ol 

tracks 2 and 3 with an accuracy cletornyinocl by a measurement error ( 47' ), Tl1o decay of partido 2 at the 

point A into particle. 3 and noutral particle N in tho direction AB is in very good agreement with tlu~ 

kinematics ol tho L -decay (see Table 1 ). Track 3 is that of a '7.:.,. meson. 

The momentum ol particle N · can b'fdetermineJ from the balance of transverse momenta of par· 

tides 3 and N at tho point A. 

II tl1e Jecay is asstJmeJ to follow the sch~me 
M2 = 1182 ± 14 ,',\e'l. 

we obtain 

The balance of energy ancl momentum at the point 3 is given in Table /1, Tl1e star :J !10s live 

positive particles ( trac:f<s 8,?, ll, 12, 13 ) and one negative (track 10 ). The negative par tide is a 

Jr -meson. Tracks 9,11,12, 13 stop in the chamber, and we think that they are protons. Particle 8 

/1as a very large momentum and escapes the chamber. It follows lrom tho measurements of ionization* 

and momentum tl1at tracl< 8 is a 7r meson. The measurement ol tho energy balance at tl1e point !3 

shows that tho energy ol charged particles ol the star 3 is much larger tl1an tho l<inetlc anergy ol a neu

tron wit/1 tf1e momentum 7623 ± 100 MeV I c. There/oro, the star :J · may be clue only to tlu: annihila· 

tion ol an antineutron on the carbon nucleus. The most probable reaction is 

- H 4 4 ,... + rr- 7}-
0 

tz+C~ ~l.-+ p ... 3n+Jt +l +n,,. 

The energy carried away by neutrons (tliey are assumed to have tho same energy as protons 

~:::: 144 :t: 5 MeV), as well as the binding energy ol.nuc:leons in a nucleus EbinJ -:::: 64 MeV must be 

aJJed to tho energy ol charged particles. Assuming that besides chargoJ fr mesons thoro are also 

* S. Otwlnowskl ancll, Vrana (private communication) have stud/eel the possibility ol the Ionization mea· 
surements In our .chamber, Aboyt 40 metres ol the particle tracks have been measured on 60 cllllerent pictures 
( the momentum and nature ol these particles are well-known}. It was established that lor the track 20 em long 
one can reliably· ( 96%} Identify 'JI mesons and protons up to the momentum 1200 MeV I c. 

The measured magnitude al the Ionization al track 8 ( 20 em long} Is equal to 1.02 ± 0.19, while for tho 
proton according to 7p:z. 12,31 It must be 1.86, and for 1/ mesons 1.04. 
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neutral rr mesons wiJich carry away on the average hall the energy ol ciJarged Jr mesons, it is 

necessary to add E1fo='~2 E1f:t .::::: 645 t.leV. Thus, the total energy ol star .3 is 

E .::: 2336 MeV. 

The energy thus obtaineJ is close to the total energy ol antineutron annihilation. "fherelore, at the 

point A the decay I:.-~ Jf++ ll occurs. 

The probability ol the accidental coincidence ol dillerent phenomena on one picture which could 

imitate the phenomenon under consideration is equal to -v 70"9 ( according to our estimates ). 

We consider the most probable reaction in the primary star ( Tables Ill and IV ) to be 

- ............ _ ........ .,. 
7r ..,. c ~ £ + K D... K 0 -t K ,... .f. f' + n. -t Jl' -t rr -+ recoil nucleus. 

,_ 
For the lifetime ol I;- there was obtained the value 

l.i- :::: ( 7. 78 t. 0.07) 10" 70 sec. 

Thus, these data point out that we have observed a new type ol a particle • a chargee/ antll1yperon. 
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Table I. 

r·Unematfcs at the point A 

Traclt The sign of Pmeas Pcalcul. Particle 
charge !\leV I c MeV I c 

1\ngle 

--
2 + 1104 :!:,600 1798,:!:100 E 

3 + 244"t_10 
~-~-

,...... 
AB 0 1628:±..100 1'2 

~,a== 39° 3s:_2o' 
0 I I 

~ = 5 29+20 
tl,A8 -

Tab 1 e 11. 

Kinematics at the point B 

E1iin. 
E Total 

Particle mass 
MeV MeV E MeV 

Track The sign of Pmeas. p 
calcul 

charge 1\leVIc 1\tevl c 
I'V 

162 8:!:.1 00 n 940,:!:100 2·939 2818 t_100 

8 + 1044:!:.55 'lt+ 920,:!:56 140 

9 + 445±.9 I' 101,:!:3 

10 183t..25 Jl- 90:!:,20 140 

11 + 228.:!:.4 f 27:!:.2 

12 + 270:±..5 f 38,:!:2 

13 + 257:!:.5 f 27::_2 

6P 703 

~E =1203 +60+28o = 1483 t..6o 

En.=/3x/48:!:_3/ = 144.±5 

£c8~ Bx 8 = 64 

1691 :!:.61 

Ero= /2tjl't 645 

2336 
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Tab I e III. 
==--=---::::::..~-=-~ 

IUnematics at the point 0 

--
Tracl< Sfgn of Pmeas. Pcalcui. Particle Visible Em ass 

the charge MeV I c MeV 1·c Eldn 1\IeV Total energy 
r.teV ' !\leV 

8300,:t600 
JZ-. 8200:!:.,600 +140 8340,:t600 ,.._ 

2 ·+ 1104.:t600 1798~:JOO x- 964+80 1196 ""' -vo 654:!:..29 
'(I K" 323.:!: 21 0 K or 494 

J. K-6 - 1456:!:.,70 1043±_60 494 

7 + 790:!:_45 7j+ 663t 45 140 

vo K0 
or 'il' -0 1475±_71 1060::!:_60 494 

2. --16 - 300±.EO J(, 190±_50 140 

0 rz 939 

4243±_138 +3897 = 8140,:!:138 

Tab 1 e IV. 

Kinematics at the points 0' and 0" 

Sign of Pmeas. Pcalcul. Particle Angle Noncoplanarity Tract< the charge !\leV I c 1\leVIc <!li!l angle . 
v; K(J or· Ko t = 33 

I 

0 654:!:.,29 
1f .. 0 I I 

4 - 324 ±.25 ~· I( =4 1 1 8::!:_15 
§[+ 11 0 I 

5 + 453::!:_22 - %· s=24 43'.±15 

v~- 0 1475.±71 K 0 
or 

/(,~ ,, "l = 8' 

'Jl+ ~ 0 I I 14 + 208±_8 v· 1q2a so ±.15 
l' 

15 - 1299.!'i0 :JZ- P.. =5°3'+15 1 

V.: 4 15 -
:1• 

l'- -- -- -- ---
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