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Slnce a long tlme there has been conslderable theoretlcal and experlmental in-

terest in studying K +-meson production from hadronlc and nuclear interactions.

.~ Strangeness productlon has been proposed [1] as a possible signature of the quark- S
gluon plasma formed in heavy-ion collisions. ‘However, it was discussed (2,3, 4] S
that strangeness enhancement may be also simulated by hadronrc interactions in

~‘nuclear matter under normal conditjons. ‘Theoretical models aiming at the'to cal- ‘-

- culatron of strangeness production from a pure hadronlc phase use the’ elementary SRS P
E kaon—productlon processes as an input parameter. Oné of the important ingredient < i)

" of such calculations is the kaon production cross-section .in baryon’baryon inter- .7

. u_,zactlons The latter one. can be evaluated from the cross sectron of the’ reactlon e

- pp— KX, . : ‘

7 The experlmental data on ‘the reactlon were collected by Flamlnlo et al [5] and g
- cover the beam energy. range from around Tp—2 5 to 15 GeV. There are no data s

~close to the reaction threshold at Tp=1.58 GeV as well as at hrgh energles
Recently with the boson-exchange model we calculated the cross section of - the

. ‘reaction pp — NY K with K+, K%meson and A; E-hyperon ‘production.’ “The.

“kaon and the pion exchange graphs were taken into account and the details of the "
model are described in [6].: In Fig.1 ‘the calculated cross section of the reactron'f;_

Y Jend pAK + together with the available experimental data is shown.’ The sum'of = .~ :

~ " the cross sections for the reactions pp — p°K+ and pp.— nIt K+ is shown too.

~Solid line indicates the contribution from the three body ﬁnal Btate reactions to
the inclusive K +_meson productlon and dots show the experlmental results on thet i

mclusrve CI'OSS sectlon L

‘It can be seen fromthe ﬁgure that the contrlbutlon from the E—channel becomes

s dommant at beam energles above 2. 5 GeV.: Moreover, the contribution froi the ' -
: gthree—body ﬁnal state, i.e.’ reactlon pp:— -NY K* to the inclusive K+-meson PR
production-is preponderant at energles below 3-GeV. At high energies one should

also take into account the reaction channels with additional meson production.

_ In this paper we present the cross section of the inclusive K+-meson produc—
- ‘tion from pp-collisions calculated with the reggelzed boson exchange model. The - .
reaction’ channels. with E-hyperon productlon whlch srgnrﬁcaly contrlbute to the

: Jrnclusrve K+ production have been studied. - o

"~As was shown by Laget [7] and in our prev1ous analysrs (6} contrlbutron from

the kaon exchange graphs' to E—hyperon productlon is negligible due to the ‘small

ok Ny coupllng constant. We . use ‘the reggeized one—pron exchange model.’ The‘
o qdlagrams are shown in’ Flg 2 and the relevant cross sectlon is glven as [8]
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’where St

. R2Z_0.55GeV?and iR? =2.25 GeV-2 from [8]:

Seaie e = (Pl +Pa- By Px) -

wrth Pl, Pg, Py and PK bemg the 4—vectors of the 1n1t1al protons and the ﬁnal

hyperon and kaon.. ‘my and g stand for the nucleon and: plOIl masses’ respectlvely“
In Eq (1) A is the Kallen functlon ‘ ,:i,‘f{ RNy : SRR
N ‘—-z)2'>4yz Viigt;k"V{“

e

and am(wN ) stands for the total cross sectlon of the 1rN 1nteractlon it
* Function: F(t 5,51, 52): accounts for the' plon propagator and: oﬁ' shell modlﬁca—i;
tron of the vertlces and was: taken as has been suggested by Boreskov et al [9]

v/ der:tc conﬁne functron F(.l ,81,52) at: large lt L e
- The. parameters Ty =1—0.5'GeV 2 and Ap=0.5 GeV' ‘were. taken from [9] |, use” -

:The: dlfferentlal ‘cross: sectlon of the reactlon 7rN:'—> EK +‘
" “the_ center—of-mass system. as: in [10] v :

ru‘: s.»-.u‘??

QBTW“%

SHJ“?‘L) ). LHA




To normallze the cross sectlon of the reactlon 7rN — SK + we' use the result

from Tsushima et al.. [11), which are obtainéd for. the dlfferent reactlon channels 1y
,wrth resonance—model calculatlons and parametrlzed as o "ef‘ o ‘
o(rN—»EK“‘” ZA(”S"N 's');
(, /s,.-N + B

T where /5th »=1.688 GeV and the parameters are shown in’ Tab 1 TR

. In order to study the dependence of the results calculated with the boson ex— o
SR change model upon the accuracy ‘of the: lncorporated 7N amplltude we test’ the ..
~".reaction pp — L¥ K+ X with parametrizations from. [10, 12] A fit to the experl—
.. mental data was performed by Cugnon et: al [10] and used in proton nucleus and;_-' U

S heavy-ron s1mulatlons as’: - ; s s

=0 a(,r+j:~- Rk

. 11688) ", f,,/——s,,h; <.19GeV
;51.7):, at ,/“‘s,N > 1 9 GeV

(12) 8

e where the cross sectlon is g1ven in mb i Al el
.. Fig. 3 shows the experlmental cross sectlon of the reactlon 7r+p - E+]1+ fromi :
- _[5] together with the parametrlzatlons (11) and’ (12) ‘One can note the difference
-t between the parametrlzatlons ‘at. \/s_,,_ﬁ > 2.5 GeV. The dashed lme in Frg 3 shows}‘
BN the parametrlzatlon from [12] ' AL LU

' f};/where the cross’ sectlon is: glven in. mb and the 1nc1dent plOIl momentum
i laboratory frame p was taken in: GeV/c - i o
_ -~ With the reggelzed one—pron exchange model we. calculate the cross sectlon of :

the reaction pp — Xt K+ X. The solid line'in Fig.4 shows the result averaged over

" “the ‘calculations with different. parametrizations for the reaction rtp S EYKF and
" the errorbars demonstrate the corresponding errors due to accuracy of Monte—Carlo

B mtegratron We found no dlfference between the 7rN parametrlzatlons d1scussed N

L above -Fig, 4 also, shows the cross sectlons of the reactlons P = EOK tandpp >

 CETKT calculated ‘with' (11). “Note that the: domlnant COI]trlbllthIl'tO 1nclus1ve-’! s

SERD K'*”-meson productlon comes from the 2+—channel Sl
= The total cross section of. the: assoclated LK +X productlon/summed over\all :

. -final E—channels 1s; shown in’ Flg 5 by the ‘dashed llne “The dotted line shows the" :

e contrrbutron from the reactrons with three body—ﬁnal states, 1.e. PP — N YKt w1thf

A‘and E-hyperon productron The dashed-dotted ling shows the. result calculated{" L

: ‘wrth the pion_exchange model for the: assoc1ated AK +X productlon ‘Note,:that = ="

‘.we did not_account: for kaon—exchange graphs which contrlbute to A productlon

7 Fig.5 shows the sum of all' reaction channels” and’ the: experlmental data’ on}-‘,

= 1nclus1ve K +-meson productlon" The calculatlons’ qu1te reasonably reproducethe

Flgure l Experlmental cross sectlon of 1nclus1ve ]\
“;'reactlon pp — . pAK*: (squares)

productlon (dots) and the S
‘The" lines show- contr1butlons from ‘A chan-fv

~nel(dotted), E(dashed) ‘and . the sum(sohd) calculated w1th the boson-e\rchange
o modelfor pp—»NY]\'*’ [6] SRR e s S

Reaction::

AT

[ Mté;vf

T

: J:
a¥fp > ETKT [ 1] 73591 | 0.9541. | 1.89 [ 124418
tp L THKY | 2.0 1594 0.01056 3.0 ] 970. 155
lrlp = 20K+ |1]3.978 | 05848 | 1.74 | . 81:67"
| 7% o 20Kt |2 | 4709, ,‘2.16}5? 1:905" 79737
Coimpo oKt 1]:9.803 ‘]0.6021; ._1;,7,42\_ . 81.1357
colamp S oKy 2 ] 6521 147287 01,9411 | 179.044.

e “‘Tabl‘e{l/:;Piar'amete’rs‘ of (approximation‘l(llﬂ)\used{in"ou;r""calculat‘iobns.‘f‘g i S




k Flgure 3: The cross sectlon of bthe reactlon 7tp: E“’ Kt +, Experlmental pomts are
:from [5] The lmes show parametr ations: (11)(solld) (13)(dashed) and (12)(dot—




T T

: y Flgure 5 Total ctoss sectlon of lncluswe Iﬁ"' productlon .’The dots show experi-...
. ‘metal data from [5]. The lines show’ the. contnbutlon from: associated & (dashed) :
and A productlon (dashed dotted) reactxon pp —»'NYI\"' (dot,ted) and thexr sum
(solld) L e




‘ data and there is no much room for contrlbutlons from kaon exchange graphs We,
found that domrnant contnbutlon to the. 1nc1us1ve I\ productlc}h comes from the,
reactlon channels w1th E hyperon productlona L o : g
The total cross sectlon of the 1nclu51ve I& ‘-meson productlon from pp-colhs10n '
o we parametrlzy as” o ‘ : :

w1tha=2021 mb b—1829 c_.06ats<‘15GeV2 anda=:0494mb b—203‘
. c‘_.;—l 294 at’s > 15 GeV2 where sis the squared 1nvar1ant mass ‘of- the initial
protons 1n GeV2 ‘The parametrlzatlon is vahd from the reactlon threshold up»to
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