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A b s t r a c t 

The probabilitions of production of different kinds of partic-

les and the·ir momentum distribution for (NN) - collision at E ==. J 

BeV are calculated by the me:thod of statistical theory. [r] - [J] 

[Io) The results of calculation are compared with the experiment faJ-
• 

.. t) ! ! :,;,~ 



I. 

The statistical the.cry of multiple production of strange part­

icles wa.s considered in[rJ ~.: [J]: ·For- (W°N) -collisions>-this theo­

ry satisfies th~ experi"ment, -rather well if the energy of colliding · 

:parti~les ,is high ·enougli_Ef/. ~'.:,, (51 . '-·· ~- -.,. ,:,::•., · "• :, 
r_ 

.At·present -it "is poss:ibl"e to compare the::-theoretical caloula-· 

tions with the ·experiments for (NN) - collision~ as well. The·ccil-­

oulated statistical weights- of different ohann~:l.s of,· reaction .for 
·-

(NN) - col_7.isions at the energy E =0 J_ BeV are given in Table I.· 
' ~ -

(reference 6). The statistic.al weights ai·,e expressed in per cents. 
\J. 

The calculations are made in the same supp?sitions as in[rJ fj_J 
and in the ·,same'' symbols • 

. When supposing that :effeotive----inelastio oross-!sect:ton. for\i(pp) 

- -0oilisions at E = J Bev is equal to 0-'~0: = ·26 mb(7J :.then--:tih.e K1:.l. 

particle production cross-section in (pp):,.;;.. collisions is ·equal '·to . 

., G;/ = I, 0 mb for V = V 2 case,: and CJ": = 0,05 mb foi'; :V = V 3., (J 
., 

: case, and the cross-section~ of production ;of all strange' pairticles, 

. is equal:'tci· '.6"6-1,;>:='I,5 mb~fo:r·V = v2 · oas~ _and (/Vst"= o;·oT·mb 

for v~}= ':V_f~;:; case~:<::-

. c In:'paper($]I which is obviously the most detailed one :f6r the 

present time, ·th~>ma.gri.i tu.de~;;," 

:c/3(;-J:-."', · , , _ -32 £ · _· 

c/pdQ·-:? flf,S± qg) · /0 ;rn . · .. . . t · .s et:.Mev 

.y,as obtained for the. eff.eotive K+ - particle 1n:oduction crq~s-S~9".':'. .-.:-

tio:q. with t~~ momentum equal top= I,9 CJ":,f C/4-= 11-0~MeV) 
l) 0 . 

at _the,ang~e · ·Ct'. =~ISO (in the c .. m. system) for (:pp) -,@'olli~ions at 

E; = J BeV. In orde.r t9 integrate over all the mo_mentum we calculated 

momentum_,distr:Lbutiqn .. vV + = w + (p) ·_of K+ ~ 'mesons produced I). 

The results of ca!culations for v·= v2 case.in. ~he c.m. system are 
' .. 

IY-ihe~~~~ul;t~ng th-;-;;;ct;;-;;~;rtially ·used the nomograms of; 
t .. G. Zasta.venko.(to be published). 
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• .. • .f- ~~. 

given-,in .Fig.· I •.. The ,c~lculated· [/j" - meson ·spectr:um tu:rns :out .to be 
' somewhat. ;_soft.e:r; than the. corresponding:.spectrum. for E.;..mesons, .The 

. ' . . . ~ .... ~ . ; .··; . .. .i 

softening of rJi - me§Oll spectrum··:ts ·auih:fdf'th'~"•'pio~s produced during 

the decay of tb.e. isobll~ state .p :.= T ~· 3/2) · (See the physical mea-
• : L. -. ,, . 

ning of ':the notion "isobarn in the statistical theory of multiple 

, particle production1:i:).r-.Jln supposi.t.ion' df ,:isotopic angular distri-. 
J','• 

bution in.the c.m. system for V = v2 case we hav.e .. ~ .~ 
' -- ~ 

(;': ~ ~g,. 4,S· tO -; W+(!,9) ~ 0,5',j ii,C ,2) 

( considering that , J p max W +( P) d P ~ J. . ,) . The caloul: ti on . 
O· 

for V =' v3 case gi~es almost equal value;of the cross-section. ,How-

ever, this 1Value is di'i'ferent by one order from the cr,oss.:..section 

calculated for V, = v3 _ case by the .ciata of Table I •. As well- as. in 

case of ($"'N) oolliaioJns, V ~ VJ case lead~ to contr_adictions. For· 
+ . . 

V = V 2.i_ca~e ~,< .. · which was o.al.-c~lated if the momentum distribu--

tions were taken into account is three times. less than that cal.cu-·. 

lated by Table I .. Thts discrepancy may be explained· by .the fact,at 

low energies E -~ J :aev the energy of the strange particles :prqdu­

ced in (NN) - collisions is clos~ to that of the t_hreshold, where-~.::-­

as their number is small. Th.e:refore the statistical methods may 

yield only the orders of the magnitudes. This circumstance is espe­

sially· essential ·for the calculation of spectra;. which are very sen-· 

sitive·to.the assumption a.bout the form o_f the'matrix element. so, 

it·"'-should be expected, that · (J'P.+ -~ I, 0 mC which follows. from 

Table I, will ·bervery'iikely to be closer to the·experimental data 

than· the value · c-1,,t ~ 0,35 ml!, ohtainecl. b~ integrating of ·the 

2ri~81-they give a:.:-=--0,~~-;;g ~~~ .. ~~fferenoe is due to the. 
•\ .. .,. ·•· . 

fact that .we, .considered a number of aC:ditj.onal effects such as 
resonance (!fN) interaction in P ~ T =J/2 state and different 
statistical weights of NA K, N 8 K •••• reactions. 

+ 

I 
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calculated spectrum3). · · 

If one assumes that there. exi.sts. the resonance interaction of 

K - mesons sim?-larly as. it g~cur~ .. f~r pion interaction with nucle-
• ... :. ~ 4• ;·;' .• ' .,> •. ''":.. . .. • .. -..•• \J\J- ._· . : .'\ '. : . ... ,f. . . .. .. • 

ens then the sp~ctrum oi it _- mesons_ produced in (p -pf·.:. dgllisions 

will become· softer, whereas the ma.gnitud~ Jf\he .- ~r6~s2~edt:ion · a:<+ 
c~lcul~ted o in adtiordarioe ,';1th ·such" a spedtruiii\apprec::iable 'in~rea-

,r' - , 

t rr .. •.·; : .. "•·c- ,, ·i. ..,, ' ~--•11'· , 

In our opinion at-"' present one cannot ·state :for sure· that · 
. . . i. ,' ._ ,'!. ~ 

the cross - section for the production of strange particles in 
• - .- :· ' ~ ' e r, ~---; -:"'i :; ~ . ~· .~ - ..... '") ' . -. ,, :• ·. ·. ' • . . ' r ' -

(p-p) -: collisions is. considerably iess .. than than ·in' '(Ei'if) - col~ 

, lisi~n~: at eq~~l ene~gy v~lue2' i~ ·-'~ ~~--~/' (o·f· 8 ~ ·I·Oi~ ,·,:; :'._o , ;_, -, ·1 · ,:, 

A very small magnitude of· the. cross-se·~·t·~-~~.' ')' 6":l·;- ':!:r~(j~~r·c~-p)­

collisions observed in 9 is likely to be accounted for the insuffi~ 

cient statistics. 

.• 

c.m. s. 
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F I G U R E S 
. - . 

_:;. ~1 ~--; 
-~..;..,_ _____ ...;......_ 

. "::.., !· (_; 

Momentum J1~~ributi·on < w+~ w+(p)·: j or'J+-~ partlcl;; 

p~p¢tuoed in (p-p) - collisio1:1-s: ~t. E = J BeV; V :··v 
2 

:·(solid~ curve). 
~
1
,--- :.r .. ..... __ -t~-r··_ ... ~::;I' .. t:·f=·· ::;L- - ;::::•"·.<: 1-f'· .•;_~;:· ~ 

'T~O:r;' 

of K+ 

oompa:;r:i,.s()n __ tp.~;re -ar~ given th~. total momentum distribution 
:;• 0 / • ,:,• .:.,.1 :-,• •,• •»:J--. • ,i."~ •: .-:, ,.._; • ' _.;: !'~ 0 ~ :,1•: •~ -•• .. ••,~• ,•I',,'', ,,;,: .' ' ", •• • : /.~ 

anp. :{(~, -- p~:r;ticles (dashed __ curv~). and the. momentum dis 
t, ,:) · .. : .,.;. ,,.- --1~-~ ·: · . ':l . ::-· :: :.)i.L -- ·!.\. ., ... _.. •· ! . · :· ·. ·,·: 

tribution of the pions produced in (p-p) - collisions (dotts and 
_: f'" :· :-i ·t -~:i ''IC.. ::.- -:., 

pions). •'· ·, -1.1: 
.~.,_'.\,) • .J :.·, ~;· _! ;_.:. .) . 

,· ~ ~·· '·· ~·~' :r :":-J (~. .· \. . .ft n .. _;. :--'.-· ... ':f. } . \ :~ ,:_'"f. . . . - :_:~ f -~ •. 

ill tht;l_ spectra are normalized to unity and reffered to the 
:,:· t-:-·- rf· :""'!:;~~:: .. · ·. ~ ..... ~:i·r~ ·:·: ;J ...... : .... ~ 

o.m. s. of the: oollid.!ng nucleons. The momentum is expressed in the 
. · .. • 

units of the pion mass )'Ir' :Ii = I40 MeV. 
·- (. ,·;-,··•fj) ~'.f:. C• ~-~~ - };: \' :.::: :" C':i° : r 

:-.../ ·;;: LJJt.(·•.. 1?·.~~,'-:-~ ·,.,,()~··:~ ~-:.':'.''J~:·_cr·,-,:-.·., -1,<J 

..,,I 
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~- TABLE, I 

------------------------------- ·-. -. ·- ....... __......_-· -----··---------. --------
Secondary I (pp)a.. collision ·- ·: _- ·1 --- :"-- --- · (pn)- collision · -
Particles -v----1 --V----+----V7--,------V---------

+ 2 --I , '• J ,, · · '> I -: 2 - < I - -·, J. 
------ -------l-------~,-----,-...;_--1---:------.::..~----::-:-~---

2 N I I,74 I I,82 .,. ·. I 2,70 _--1_. 2,88. 

2 NfJi \ 22,2 ! 2J,J I ·· I9,_6 I · 20,8 

.2N 2_1i I_ 44,_2 I ~6,J I 48,0 I ·_ 5I,0 ·. 
2N3'li I 24,J I 25,5 I 2I,5 1 22,8 

2Nlf!![ I ·1,a7 I I,9 ____ 6 I I,75 l r,~6 

2NKK ! 0,00092 - I 0,00096 I 0,00II I _0,0012 

--~-----r ---~-------~~----+----------+-------------------
A' I\ K + I I' 85 ' I ,' . .o, 0867•· '1. I' 4J ., I ' .. 0' 0684 ' . 

O I I I . · IV I\ K I 0 _ 
1 

0 . ,, I,-4J · . . t :·: _0,0~84 
--------+------- ,-- ---------+-------+-----------------:< N z: + K+ I 0,9oJ I 0,0424 _ ,.: l 0. . 1 ... 0 - _ , 

_;'_:. NI:tKo I 0;90J ·I 0,0424 I 0;722 I 0,0J44 
:'' N °K + I ' I I I N:"K~; ! ~-~6Q~·-" . l. ~,0282 't ~'~~: I 

_u_ I I I ' I 
__ Ng~+ l ,

1
0 _ _ _ 1 o I 0,722 , o,oJ44 

.-N Z~K O r:. 0 .. -· . I . o·'" . . I O . ' ' I .. :· ,, 0 . '.'. ' 

- N!]T A-K + 16:Z64--t-o:~I24. --r~-Q,2J9-1'"~:0lr2 --y-
N'Ji I\ 1< 0 .. 1 o·,445 · · I · ·0;0209 ·· ' I '·0,239 , · -1 , ·- ·o,orr-2 -

N.11~+K+t-"o,u-r-o:0056" -:---o:~~r~-o:ooro------:-
NJ'i'X+Ko ! 0,12 f "·o,0056 I O,I02 1- ·0,0054 

N!Jif. 0 1(+ I 0,12. f 0,0056 f 0,096 I o,0045 

/VW'T- 0 1< 0 f O,I2 I 0,0056 ! 0,096 ( o,p050 

Nrz-K: J 0,16 I ~,0075 l o,Io2 •, o,006~ 
N$''itK I o I o I o,1Jo o,ooJ5 

I l l I 

0,0242 

0,0242 

---------------~-----------------------------------------~-.. . 


