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The pro:blem consiots .. in o·bt.aining statiat,~ca_l weigI?-ts for 

the creati'on of: one:::or- mor~ /~trange pctrtic+es .wi:th ·_011-e d_efined 

charge,in pion nucleon collisions. 

Projecting the. isotopic space of the ·-initia.l;pion-nucleon 
.... ' •.. ..-:;~ . 

system·~ into the . subspaces of each. stra11ge particle, .. we find .. 

the generation probability for ,one.- or. moi~e: 8:-~range par:ticle.s; 

taking in to account the si•ng ·:of the charge,. of each one. At the 

same· time· we use of course ·the sta._tistica.l vveight.s [1] for the 

appearance of the s·trange particles independent of the cha_rge. 

The initial system may consist of either--. jl'p:, 11-n, Jll) or Jrn. 
, . . ~. . . 

· Vle·· investigate only the Jr cases, because, as it ,is ·well known, . . -~. , 

thtf>o:ther ,two cases can be obtained f_rorn. tn.e-,f_ormer by .-inter:cl\O:n

ging· p and -n, and reversing the cign of· the othe-:r; particles .• ,. 

We investigate also the statistical weights. 5_qnly f~t the 

str~rige particles resulting from collisions, as -.tl~:e charge dis-

tribution of the produced p and 

. ted [2] · .. ·,·: '·' , .y-

N • has already b_qen iny;estiga--: ,: 

' . 
-In-isotopic space the system!Hb is charaQte~ized by the 

isotopic spin T= ¾ and its proj action Tz =-f • Then ther~ exists 

only· one possibility,(~--: i) .and the_ system has ;:a w~:I:l""'.d~fined 

ir.rntopic spin. 

;.: 

- ~ . .-.. ;..-- ..... . ~· 

! . 

' 
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Du·t the 31-p systcr:1 has the if,o't.opic spin projection. 

T = .,- ½ .• ,Then th~ro are j;r:o · p.o:ssibil;i:t i_es for t_he, sy.ot em 

for T = f a~d for"-'L1 = ½ ,and the.if..~oto.pic. ::,;pin i)f not vrnll 

( 

)·" 

d f ; , ·r} · I 3 1 \ • e '1.nea..·1· 1e ca~e \ "F - ':U 1c r eflliz ed ·wi t-i1 j. ~n:·o;~aJJi lit :I ariU: . 

( -~ - };')· vrith.£ nrob._ahi1.it··,'.. ,., . 3 ... .· ~ t.! 
·"; -'..: ~ 

11akin::.:; into,.account. the fact th;;rt UJJiJ.l:'t f'ro· 1 ·the, stranee 

uarticle,::i a'certain·nwr:bc:r· of nions .: .. ay be ,:.:enera-ted,-which :L_r .... ..., . -
· limited by the eriergy.of' the·inc.idcnt JYi:orm,we Uf.!edthe•st'.:tti.r.

tica.l weight:::1 :for. the r;eneration of I, 2, 3 not over 4 Pt~:ms _from 

the given tables '[3]., 

·. The charge·/distribution has been compu:bed l3.lso ;f.or 'tihl3 cp.se 

when quasiparticles or isobars can be Generat ed._1I'l1e ijtatierµical 

weights f'or the appearance of one isobar with a. certain number 

of pions, for dif:fe.rent ,values of the isct opic spin, have been 

taken from the paper (4]. ··· 

- In tliis way w.e obtained the table· I and II for chnree- dis, ... __ .... 

tributioh of different kinds of stra.nfte particles. 

The ~Toups are chosen in accordance with the conservations 

of the strangeness.,. of' the baryonio numbe:):' and of th_e. isotopic 

spin •. : · , .. 

We· used afterwards the resul_t s rrom the work of. D~rashenkov' 

and !,:altsov [11 ,who cal~ulated the statistical weighi;s,p.c_~9r

ding to Fermi's statistical theory, of unstable particles in 

pion nucleon collision (for 5 and 7 Bev) without to.king into 

account the sign of the charge 0f the particles. 

The author give the results in t 1i10 cases: the first case 

corresponds to the Schwinc;er and Gell-Mann hypothesis· on the 
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global pion interaction with baryons; the second case will take 

· place:·:.if pion interaction \'Ii th /\.,I:. , S particles is. considera

bly less than Yli th the nucleons • 
. ·, 

Using these data and our results, one can obtain the statis-

~_ical weights for the appear,ance · of on:e · or more _strange parti

cle's· with one' <lefini tefcharge · it1 pion· n;~.'i~_on:, c·ollision. 

For instance for pion< of about 5 Bev ·the experinien tal [ 5]· 
ana:·theoretic values are: 

__ exp. 
theory 

·ii;;t hypothes 
;; theor1, 

cecond.hypothesis -------·---- ·-- ------------·----------
3 • .3408 ·% 0.3994 % 

0.6545 % . . o. 7412 ;i 

-------------------------·------~ 
It is clear that in order to obtain a convirtc:iilg conclu-· 

sion we must know separately the statistical weighis·:for K- and· 

K+ .As K- (or K+) are only in the group KK where there is practiea:!:

lf .. no differehce between the two hypotheses, we :cai1n6t expect 

any difference in the results. 

But for th:e·K+,. which als~ enter the group IK,,. Wf: .ohta:Ln 

an obvious distin_ction,. because in' this case there. is a 'essen

t'ial: c:fifferen'ce" betwee'h the ·two hypotheses-. 

As it can be··seen the result which ·correspondB to the first 
. . . 

hypotheses -is found to: be closer ·to the e:{perimc~t. 

The author would''J.U::e -to., thank V .S.13,s.rashenco'(: for the sti-

mulating discussion.· 
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Tr1 ()l·e I 

------------~---------------·-------.----..:.------·;,_ _______ ~-:-------:----------------
0 I 2 '3 ,·' 4 

-----------1..---------------'!"'""-----------.;,;...-----.. -----------------------------
f.1 11) ·cv 1.1) f.l: 1rt (1.t· lt)- ·'r..i. ·v) (11 -ii)•-_· .. f;:.'i. .<!) ·c11 1') (g ·'i) (1' ·'') \;z -,2 ,2-,2 ~ -1'2.) 12-,2 · . \2 -12 /2~12.- · ,, \<', -?2- . /2.-:-/2, . -~ -:-2 . ', /2-i2 

---i-0it0--a:667~0~333--0;26?-0~333--r~i33~-0~.soo--2-:.037~r.~600~-s~3rs-3~soo-
r: 7{?; 0 0 . 0,400. 0,500 0,$00 O,qOO 2,II4 I, 70()· 5,I43 3,600 
~+Ko 0 0 0,400 0,500 0,867',•o,'600 2,.248 I~700 5,543 3,600 
~oK+ Q. 0 0,466 0,333 0,667 0i533 2,029 I,400 4,685~3,200 
~:-K+ 0,333 0,667. 0,466 0,333 I,I33 I,067. 2,485 I,800_ 6,057 4.400 

+ + ' " -· ' ' 
~ K O ~ 0 -0 0 -· 0,.~00 0,400 ~,086 0,800 3,257 2,400 ----------i~---~i---~--2-~--2-:?----~~---4------12 ____ 9 _____ 30 ____ 21 ___ _ 

----------------------------~---~---~-~----~----------~~--~-~---------
H ·KOK 0 0,333 0,667 0,867 0,833 I,933 I,667 4,600 3,500 II,200 8 
N Ko~+. 0,333 0•667 · 0,~67 0,833 I, 933 I, 667 4., 600 J.,5-00 I.I, 20.Q 8 
N . l{/KO__ 0 -- 0 0,400 o,·sbo ._r,200 I 3,200 2,500 8,400 6 
N k+R+ -- □ ,333 o,667 0,867 0,835- I,933 !~667 ~,Eoo 3,soo rr,ioq s 

-~~.--.-~~ ... ---~--~------:--------------------------~---------------------------
I 2 3 3 7 6 -17 I3 42 30 

-----------------~-------------------------------------------------------
N' K0i<0 o,533 6,I67. r,06? o,·s33 - 2,670 r;s33·.,.6;"60o 4,soo 
N' K0ff+ o, 533 0~ I67 ·r, 06•7' o, 833 2; 670 I, 833·. 6,600 4,500 
~ +~o . . - -

N' K K · 0,400:·._0,500 0,8,00 0,500 . 2 . I,500 5,200 :,,500 
- HI'.' 1{+i{+ O, 533 O, 166 I, 067 O, 833 -2, 6.70- I, 833 6,600 4,'500 
---------2~-~--1------4--:---3----~-10~-~7----~-25~-~~r?~-~--------------
-----~~......;.~---~--~--~~~~---~-------------------~----------------------. .J. .. ' . , . ., ... .. . '.•··-~~ ... -. ·,•·t·\..~ 

· i.K'. -0 !.: 0.. 0,333 O, 667 O, 934 O, 667 2,200 2, OOI 5,604 4,002 
- -· :) .. K0 

. 0 . I ci, 667 0, 333 I, 066' I, 333. 2, soo·- r;999 6,396 4,998 __________ o _____ r ______ i---~~i---"'."~~r'."---~2~--~~-s--~-:-~:-::4---7"~-r2~u~~9----____________________ ._ _____________________ . ________________________ . __________ _ 
. ,. .:.; ., ·., . 

==: -KOK+ . 0,667 I,333 0-,~33 ·0,667 2,600· 2,300 
S 01{°K+ 0 0 - 0,800 I f•' ,•I,600 I,200 ~-- •M•o > • 0 •: 

• \ "' ~ ...... , .I. ' 

-~7{oKo· 0 0 ·0,4000,500.:c10,8000,600 _;,·., 
~ °K0I{ 0 O, 333 O, 667 O, 467 O, 333 -0, 800 0, 900 

- ....-, -rr+K·!- 0 0 0 4.00 0 i:: 0 " (' p r,n O Loo ~ !'-. .. ' . , ~·\,)\ .. / . ..) '~1...,i\._1 '0 
:-T.:'".!~, .. 1 i 

~o~~K+ - 0 0 0 · 0 01 4-CO O, 400 
----------y---:--""".2-:~--3-----3--~----·7'.'::'.~:-·-:-;-6---:::-------------------------
~-------..--------';.;;,,:.:.,_;;;.:..·.;.. ___ ~~-----.... :, ....... -,.,.,.,:,.·,: ... _____________ ...... ____________ .,._ ___ 

.,.. 
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1l1able II· 
. . -----------------------------------------------------------Number-of 

Reaction 0 . . I 
. . ' . 

.. 3 

.. 
4 

----:7-:~-:--:---~~~.~-:--~-~~~-~~-~-:------:-:~---:---:-11'-"------~~~:~~~---,:-,----:-~ 

·I: •·_OI{O 0 0,600 0,934 2, 5_4~. 5,830 

'Z -Ko. I " 
· I: +Ko <o -i .-).·.: 

0,600 I,800 3,22'8 7,886 
-~- ~ ·. ~ . .,. ~. . ·. . .. . . :·/- .. 
·o 0,666 _I,429 4,290 :. 

. ~ °K+ 0 0 - o, 534. I, 259 · . "; 3,770 
, ., , , .. ;~·;· }t: 0 0.,_~,9,0. :" . I, 0_66 ·. 2, 969 . ..6-, 5IO 

~ K O O O, 570 r;7I4 ----------------------~---~~--~---~~---~---..-~-------~--~--~ . I 2 . . . ·5 , . . ,;- 't;t' . . .. 30 .. 
--u--i0 i0 ____ 0 ________ 0:soo ____ r~733 ____ 4:wa ____ ra:soo-

N Ko K+ I I,400 2,867 6; 200 I4, 400 
:N K+ K0 0 0, 667 2 6 
H K+ K+ 0 O, 800 I, 733 4,400 IO, 800 

.---------------------------------------------------------·I 3 7 _ I? 42 

E' Ko Ko 0,800 0,933 2,667 6,400 
N' K° K+ 0,400 I,467 3,333 8,200 
l{' K+ K0 0,667 I,333 4 
N' K+ K+ 0,800 0,933 2,667 6,400 . 

--------------------------------------------------------2 4 IO 25 
-----~------------------------------------------------~ . 
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0 
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0 
O' 
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0,800 

2 

2,I33 
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I,800 
I,067 
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0 

3,400 . 7,200 
I,600 4,800 

5 I2 

. . ------------~---~------------------------------~--~----I 3 7 
, --~-----------~------~-----------------------------------i ,,,, ;., , ;. " 1.1,l ·J!;'CHlT}"'T ·J 
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