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Abstract

The probabilitions of production of different kinds of partic-
1es and their momentum dlstributlon for (NN) - collision at E = 3
'BeV are calculated by the method of statistical theory. [ij Eﬂ

| (19

The results of calculation are compared w1th the experimentﬁﬂ =



The statlstlcal theory of multiple production of strdnge part-

L icles was considered in[i] - Cﬂ For- (I N) ~collisions:this theo—
lfry satisfies the experiment rather well if the energy of colliding

e 4;particles -is high énough. E‘Q [5'7 o T R

At~ present 4t is p0531ble to compare the theoretlcal caloula—‘

~ tions with the ezperiments for (NN) - collisions as well The cal—

sculated statistlcal welghts of different ohannels of reaction for

(NN) - collisions at the energy E =2 3 BeV are given. in Table. I, -

- (reference 6) The statistical weights are expressed in per cents.

The calculations are made in the same suppositlons*as in[il - [j
and in the ssame” symbols. - f:ﬁ - " s TR
- When supposing that effective: inelastic cross—section. for ‘(pp)
- coilisions ‘at En = 3 BeV is equal to Q% =726 mb[7] ‘then- the K
partlcle production cross—~section in (pp) = collisions is ‘equal’ to
G:( 1,0 mb for V = V2 caseyand’ 0““‘ = 0;05 mb £or° .V = Vgoo
écase, and tné crogs—sectiont of production’of all strange paftlcles
is equal to fﬁysf ‘="155.mb-foxr 'V = Vz- casé and .é 0507 " mb
for ves V3 wecdseyl” ’
,,,,, L8l

. presént tlmey'the‘magnlbudeﬁnc

deQ stew.mey
yasg obtained for the effective K- partlcle production crogs—sec— .

tion with the momentum equal top=1,9 (/ﬁ%&. (/Aﬁ = 140 MeV .)
at the, anple 6) -180° (in the c.m, system) for (pp) —.collisions at

3 -which is obvlously the most detailed one for the

= 3 BeV. In order to integrate over all the momentum we calculated
+
momentumudlstributign W , @i/ (p)fof,K - mesons,produoedI).

The nesults of cslculations'for'vﬂz Y, oaseiinnﬁhe c.m. system are

e agm—

Iy When calculatlng the spectra we partlally used the nomograms of:
L.G. Zastavenko (to bé published).



e

given.in Fig. I.. The calcuiated; /- meson“spéctrum turns -out to he';
somewhat isofter than the corresponding spectrum for E—mesons. The -
softening of g‘- meson.spectrum is- due*to thé pions produced duringj
the decay of the isobar state f3 7'“ %ﬁe (See the physical mea-
ning of ~the notion “1sobar" 4n the statistical theory of multiple

II)

-particle production .Mﬂn supposition of isotopic angular distri—

bution in the Ce.M. system for V= V2 case we have”-

‘/(/’” 4,510 /W (19) Ossmé’ 9

(considering that . J[-Pnum w @p)aho ). The calculation
for V =5V3‘case givesfalmost‘equal‘value;of the oross-section,;How_
ever,"thislvalue is different by‘one“order from the cross;seCtion
'calculated for V. =fV3 case by the .data of Table I. As well as. in
case of (ng) collieions, V= VB case leads to contradictions. For‘
vV = Véicase GP'* --which was qalculated'if»the,momentum‘distribu—»l
tionsﬁwereutakeniinto,account is three:times less than that calcuf-
lated by Table L. This discrepancy may be explained bj,the factnat'
‘low energies E 4 3 BeV the energy of the strange particles produ— :

.ced in (NN) — collisions is close to that of the threshold, where—: ;;
as their number is small. Thelefore the statistical methods may
yield only the orders of the magnituaes;-This oircunstance'is espe—
sially'essentialvfor'the'oaloulation of SPectra; which are very'sené~
sitive- to the assumntion about the form of the ‘matrix element. So,
.itwshould be expeoted, that~ G“ * = |, Ofﬂg which follows from
Table I, will ‘be’ very likely to- be closer to the’ experimental data
than the value CV;- =~ 0, ?»U mg obtalned by 1ntegrat1ng of the-
2) 1t they give (f = 0,2 m& :~The difforence is due ‘to the
fact that ve'consi&ered a number of additional effects such asi

resonance GT'N) interaction in P = T =3/2 state and_different
statistical weights of NA K, NEZ K ..., reactions.




3.

calculated spectrumj) "

If one assumes that there ex1sts the resonance 1nteraction of
K - mesons similarly as. it gcours for pion 1nteraction with nucle—

L . .e\f A
ons then the spectrum of K - mesons produced 1n (p —p) - colliSions

e ‘\t\ vy

‘w1ll become softer, whereas the magnitude of the cross—section GZ+

hcalculated 0 in accordanCe with such” a spéctrum apprediable ‘increa-

ses. This possibility is now, however, purely speculative. “F'ﬁo

-~

A O R I T SRR 0

In our opinion at’present one cannot state for sure that
Vthe cross - section for the prcduction of strange particles in e

‘(p—p) - collisions is’ considerably less than than in’ (3'N) - col—

1131ons at equal energy values in’G. m.s. (of 8- IO) O s

A very smallfmagnitude of-theccrcss—section ' Gusé forffﬁ;p)-
9

collisions observed in is likely to be accounted for the insuffi«

cient statistics.

)_The same holds: for ( Uf N) - collisions for equal Cells Se
energy. (E«:Z BeV).



o  FIGURES

' Momentum distribution ( W"‘ W

produced in (p—p) - collislons at E = 3 BeV, V = V (solid curve)

~EOT comparison there are given the total momentum dlstrlbutlon
of K¥ and K

- particles (dashed curve) and the momentum dis -
tribution of the pions produced in (p—p) - c011151ons (dotts and
pions) 5 Ponigla 7

.\{ Y1 N ._ '*4' P o
A1 the spectra are normallzed to unlty and reffered to the '
Ce. m.s. of the colliding nucleons. The momentum is expressed in the
: TV e
units of the pion mass //%3‘ _ I40 Mev.w
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TABLE.

I

(pp)- collision

“iffﬂf"”(pn); collision

Secondary
Particles
v, vy Y, Vs
2N I,74 |_  1,82 2,1,70“ 2,88
RNT 22,2 23,3 19,6 - 1 20,8
CAN2T | 44,2 46,3 48,0 | 1,0
ANIT | 24,3 25,5 - 21,5 22,8
ANYT ‘1,87 | 1,96 1,75 . I,86
2N KK 0,00092 | = 0,00096 0,00II ‘ 0,00I2
NAKF 1,85 .'I 00,0867 . 1,43 . 0,0684
NAK® o 0o 1,43 .. 0,0684 '
. : | 4 v YRR _ S
SRRt 0,903 0,0424 .1 0 0. |
Sy + - . . - .
LNETK® 05903 . 0,0424 05722 0,0344 | :
CNZTKT | 0,602, 10,0282 0,512 ' 0,0242
/V‘ZOK: 1o 0 | 0,512 0,0242 - -
O NEK 0 0 0,722 0,0344
NZK® 0 ot 0 I k
C NFAKT 10,264 - 0,pI24 0,239 Co,otrz /S
NTFAK® | 0,445 "0;0209 0,239 “0,0112
NTEKT | o,12 10,0056 0,130 . 0,0050
NTETK® 0,I2 0,0056 * " 0,102 ~+0,0054
NT E°K* 0,I2 0,0056 0,096 05,0045
NT K 0,12 - 0,0056 0,096 ~ 0,0050
NTE KT ' 0,16 10,0075 0,102 0,0069 -
/Vﬂf_(ﬁ‘(o 0 0 ' 0,130 0,0035
|
i




