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Abstract

We assume that the enhanced subthrésho]d K -product ion found recently in
the reaction 2851—2881 at 2.1 GeV6) is due to the decay of coherently
produced ¢-mesons. We calculate the differential K‘—pkoduction Cross
section by treating the source term of the ¢-meson field, which is the nucleon
current, as an extefna] c-number source. We parameterize this current by
assuming a diving-, a compression-, and an expansion-stage during the
nucleus-nucleus collision where the results of the intranuclear cascade

16) serve as a reference. Assuming a reasonable time for

calculations
building up three times nuclear matter density we get agreement with the
experimental data. We predict a differential cross section that is different

from a thermal spectrum.
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1. Introduction

In a relativistic quantum field theory the strongly interacting nucleon
system is described by a Lagrangian where the interaction Lagrangians are

1-3) The equations -

assumed to be due to w,n,o0,n,w,%... Meson exchange.
describing the space and time behavior of the corresponding meson fields are
inhomogeneous Klein-Gordon- or Proca-equations, respectively. In the case of

a relativistic heavy ion co11ision4’5)

where the nucleons are decelerated
these equations do not only describe the virtual mesons inside of the
colliding systems but_a]so the production and emission of real mesons. While
emitted n,0,0, and w mesons decay mainly into photons or pions, which might be
difficult to be detected in the background of photons produced by decaying
»°'s and pions produced via decaying a's, the ¢-meson has the advantage to
decay into a K+K' pair. At bombarding energies far enough below the

NN > NNKTK threshold, the K -meson produces a background-free signal

from coherently created @-mesons éssuming that the K -production due to the
processes wA > NK* and «Z » NK* are already sufficiently small.

Recent 1y A. Shor etAa1.6) detected a surprisingly large number of
subthreshold K"-mesons at a c.m. momentum of 276 MeV/c at 0° in the reaction
2851-28Si at 2.1 GeV/nucleon. Here the K~ production threshold is 210
MeV above the available nuc1éon—nuc1eon centre of mass energy. If one tries
to explain these data solely in terms of individual nucleon-nucleon
K —production as it was done by the authors of ref. 6), taking Fermi motion !
in form of double Gaussian momentum distributions for projectile and target | v
into account, one underestimates the K -yield by about a factor of 20.

The aim of this paper is to show that this surprisingly large number of

subthreshold K -mesons might be due to coherently produced ¢-mesons during

the nucleus-nucleus collision where the participant nucleons contribute
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cooperatively ’. We propose the picture that the nuclear matter
distribut ion of the participant nucleons is surrouhded by (virtual and real)
g¢-mesons in a similar way as a moving single nucleon. In analogy to
photon-bremsstrahlung where a deceleration of a charged current produces real
photons, in our mode1; the deceleration of the baryonic current during the
nuclear collision leads to the creation of rea] ¢-mesons. A similar picture
for the pion c1oud.surrounding the projectile nucleus was recently proposed by
B. Hiller and H.J. Pirner8) to describe coherent pion production.

In sect. 2 the general formalism of our model is reviewed and the
expressioh for the K—-produﬁtion cross section due to coherent d—mesdn

creation is derived. In sect. 3 we describe a simple parametkization of the

nucleon current during the nucleus-nucleus collision and represent in sect. 4

the results. Finally in sect. 5 we give a brief summary and discuss

possibilities for future work that appears promising.

2. The Model

2a. The coherent ¢-meson product ion mechanism

The .interaction of the nucleon field w(;,t) with the neutral vector field
¢u(;,t)’of the ¢-mesons is described in the one meson exchange model by an

interaction Lagrangian of the form

——a. . d T M | ‘ |
£I = -9, ¢u vy U S _ (1)

where ¢u couples to the baryon current ¥ y“ ¢ 9)- g¢ is the Yukawa
coupling constant, y" the standard y-matrices. With the free Lagrangian for

the ¢-meson field, this leads to a field equation for ¢u of the form

3" (a8 -3 ¢)+mg-¢=9¢$\(uw | (2)

v U uov H
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Here m¢ is the ¢g-meson mass (m¢ = 1020 MeV). Since the baryon current is
conserved, the Proca-equation (2) is equivalent to an inhomogeneous

Klein-Gordon equation of the form

g, *mid =9, Ty, v - 3)

u u
with the Lorentz gauge

3 " =0 | o (4)
H

In the case of subthreshold ¢-meson production one way of producing real ¢'s
is via nucleons that act cooperatively. The coherent @¢-production is
determined by substituting the current operatoriﬁyuw by its expectation
value. Therefore, from eq. (3) one obtains a Klein-Gordon equation with a
pure c-number source. |

E_vu V> <Py > | . (5)

Inthe o + o + ¢ mode110) (

the remaining mesons are neglected for
simplicity), the equation that describes the nucleon field w(?,t) is a Dirac
equation of the form

- u
i 3
( Y,

- My 90 9, Yy, o - 9 Yy 8") v =0 (6)
My is the nucleon mass and 9559, coupling constants. The field egs. (3)

and (6) are coupled, which makes the inhomogeneous Klein-Gordon eq. (3) with
substitution (5) at first sight intractable. We could get rid of this compli-
cation, if one could treat the source term (5) approximately as an "external"
current, independent of ¢u itself. When can ohe approximately neglect the
recoupling of the ¢-field on the y-field? As far as virtual ¢-mesons are

concerned, we can think that the effect of the ¢-field on <$}HW> is small

compared to the effects of the o- and w-fields. This is due to the small
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coup]ing constant and the'1érge mass of the ¢-field in comparison to those of
the o- and w-fields. In the case of emitted real ¢-mesons we can
approximately neglect t he recoub1ing on the expectation value of the nucleon
currrent if the source acts as a huge energy and quantum number reservoir.
This is the case if the available energy for particle production in the entire
participaht nuc leon system is much 1arger'than the energy carried away by the
produced ¢-mesons. We will see later that in the cases we are considering,

this is approximately the case. We therefore now approximate eq. (3) by
ad +mld =g, 3 - (7)
u ¢ Tu ¢ “u

where ju is a fixed c-number current. How to choose this current ju we
will discuss in sect. 3.

The mean number of scalar mesons or photonsAproduced by an external
c-number currenf is derived in seyera] textbooksll’lz). For the spin 1
¢-meson the derivation is similar and we will brief]yvsketch it here.

To determine the mean number of emitted ¢-mesons of mémentum E and
polarization « (a = +1,0,-1), we have to ask for the probability P(néa))
of finding after a heavy ion collision, where the dynamics is describéd by
ju(x,t), n% ¢-mesons. If |0,in> is the Heﬁsenberg in-state where there

is no real ¢-quantum and |né“),out> the Heisenberg out-state with

nég) real -g-quanta one obtains for the probability

P(né")) - |<né°‘),out | 0,in>|? | o (8)
| o)
here Iné“),out> I <a%OUt> |0,0ut> ' v (9)
s @ ‘
| A
k .
+ . -
where a->OUt is an out-¢-meson creation operator. We now expand the in- and out-

K,a



—6-

¢-field into normal modes of in-- and out-creation and annihilatjon operators

ginfout _ D3>0 1 %a_in/out gla) i®Eeat) | tinfout (a)” -1 (Kk-ut)
- AN s Ka H Ka u

Q is an infinite normalization volume. 'Uu(a) is the polarization four

vector of polarization «. It is

(a) (B) - :
u, uM =~ 8. o (11)

Due to the Lorentz gauge of eq. (4) one obtains using eq. (10)

ule) kv 2o (12)
u

The solution of the field eq. (7) leads to the following dependence of the

out-¢-field and the in-¢-field.

62 (x) = 81"(x) + g Id“x' 3eret'<x,x-) - &MV ) §3 ) (13)

Gret. adv.

and G are the retafded and advanced Green's functions that

satisfy a Klein-Gordon equation of a point source.

ret. adv.

Inserting in eq. (13) the explicit expression for G and G and

-~

introducing the space-time Fourier transformed current ju(f,w) we obtain

N 3 v ~* > T ~ >
¢(out)(_)-(>,t) - ¢;N(x,t) + 9¢ _]-__J‘d K g e—'l(KX—-u)t) ju(K,w) _ e'l(KX—wt)ju(K,w)

u (2")3 21(1)
(14)
where @ is the on-shell @¢-meson energy

w = —K>2 + m¢2 (15)

Eqs. (10) and (14) relate the in- and out-annihilation operators as

qut in 1'905 wle) ¥ (¢ ' ' -

8o 2L (05,0 ) -
@ @ 2w H ,
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With egs. (8),(9), and (16) one finally obtains a Poisson distribution for
P(nég)) where the mean number of emitted ¢-quanta of momentum E and

polarization a is

2 2

9 >
ag?)s - 2 l o) 3 (@w) | (17)

2b. The g-decay into Kk
| A ¢—mesbn decays outside of a medium with 47% probability into a K+K_
pair. The decay time is 47 fm/c. A typical reaction time for a central heavy
ion collision at 1-2 GeV/nucleon until the participant system goes over into a
dilute nuclear matter system of density less than half normal nuclear matter
density is about 15 fm/c. Therefore, assuming that the @¢-decay is not changed
significantly by the nuclear medium, we can neglect the absorption of the
produced K -mesons by the nucleons. |

Since the ¢-meson is a spin 1 particle and the K mesons have spin O the
produced K+K_ pair is in a relative p-state in the resf frame of the
¢-meson.

The momentum distribution WG(B,E) of a K'-meson of momentum E
resulting'from’a decaying ¢-meson of momentum E and polarization a is given by
an integral over the Lorentz invariant phase space where enérgy and moment um

13)

conservation is taken into account by & functions and the relative

+
p-state of the K K pair is considered by the spherical harmonics Y

3
P.K 1 dp' Iy (3
“a(PK) = Tt ) f 2 |1, @

la®

E' is the momentum of the Kf-meson,'which shall not be detected, m, is the

K
. - +
kaon mass. ¢ and ' are the energies of the K'-or K -meson,

respectively. I(m¢,mK) is the normalization constant. ¢ in eq. (18) is
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+ _
the angle between the ¢-momentum K and the relative momentum ; of the K K

pair in the rest frame of the ¢-meson. It is

—_ " > - 2 > > >
c0s T - 8 T2 BB B - iy HG- B 09)
y
where
> K 2,-1/2
B=-u—)a_ndy=(1-_e)— (20)

Expression (18) can easily be evaluated. We obtain

> > 1 . 2 c(cos&—cos&o) ,
wa(P,K) = TTEETEE)’YIZ(ﬂ)l 5k ' (21)

. ->
where 8 is the angle between the g-meson momentum K and the K -meson

moment um 3. And

Zme—-m(ZS
cos 19‘0 = -—?DK_ (22)
~ - > >
One gets cos & by substituting each p' in eq. (19) by K-p.
For the normalization constant we find
. %¢2_4mK2
I(mﬁ’mK) = _'Z—m"—' (23)
)
2c. The K -production cross section

So far, we have determined the mean number of ¢-mesons of momentum Z and
polarization « and the probability that a decaying ¢ produces a K -meson of
moment um g'whére ; 1ies in the Lorentz invariant phase space interval
d3p/e, In relativistic heavy ion collisicns interference effects between
different partial wave amplitudes in a differential cross section can be
expected to be unimportant because of the enormous number of orthogonal final

14)

channels accessible Therefore, it makes sense to sum simply over the

~x
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probabilities to produce K -mesons at different impact parameters. With
this we obtain an expression for the invariant double differential

K -production cross section of the form

2

2 g 3
82d°=n21r fdbb—¢—3- -g—ﬁZw (3.8)
p dde L (2‘”) w a o

2

o) 5 ®a| (28

Usb

Here we summed over all possible polarizations of the ¢-meson, integrated over
all possible momenta of the ¢, and furtherhore integrated over all impact |
parameters b. Now, of course, the current depends on the impact parameter. n
= 0.47 is the branching fraction for the ¢ to decay into a K+K' pair. To

evaluate the inner integra] in eq. (24), we choose polar coordinates (K,¢,9)

o
where p defines the 3-direction. With 2 being the ion beam direction the
differential K -production cross section at an angle © with cose = ZP/P
reduces to the form
K
2 : + 2
2 - ng m ' o
e 9 _Llaw | a X Do (3,) .
pdedQ (2")2 2 2 P ) w = la o
v \/m¢-4mK K_ ' -

yH{a)

ju,b (K3¢96 9“) (25)

o

06 is defined by eq. (22). 6O,is given by 3 as discussed in context with

eq. (19), evaluated at the angle ¢ = ﬂo' The integration limits for the

o

moment um K are

m ? * e\/mg-- 4m§ I (26)

Since the only data for subthreshold K -production in heavy ion collisions
are those reported in ref. 6) where kaons were measured at an angle & = 0°, we
want to restrict our calculations to this particular angle, which further

simpiifies the evaluation of eq. (25).
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The mean number.<n¢> of emitted ¢'s at a'given impact parameter b is

given by

- where we used eq. (17).
If we choose in the rest frame of the ¢g-meson for the spin basis spherical
unit vectors, we derive from conditions (11) ‘and (12) for the polarization

(a)

four vector U¥

T =<%,Z ’ ﬁ;-&) oot C0,2) (28)

Since the continuity equation au *=0 is equivalent to

-~

KI(K,0) = w (K,u) (29)
we obtain in the case of polarization a = 0
2 m 2
u(O) ¥ _l ~ v
S -3 500 | (30)

Here 30 as well as 3 contribute to give the right side of eq. (30). As we

. see from (28), in the case of polarizations o« = +1 only f'contributes.

3. Parametrization of the nucleon current expectation va]ue

Since we are not able to solve the coupTed field egs. (2) and (6) to

Tx

determine the expectation value of the nucleon current in a relativistic heavy
jon collision, we want to use a simple model parametrization for jm’b(;;t)

and see if one can reproduce the K -yield reported in ref. 6) with some
reasonable assumptions about the nuclear dynamics. We consider a

projectile-target system of equal nucleon number A0 and discuss the
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collision process seen from the nucleus-nucleus c.m. system. We assume the
spectator-participant picture and use for the number of participants A(b) of
target and projectile, respectively, the formula derived in ref. 15), which

were used by the authors of ref. 16).

A(b) = A, [372 (1-n)?- ‘372»‘ 1)(1 - n)3] * (31)

where

b_

. - I
n=5r R=1.2A

. (32)

We assume the collision dynamics for a given impact parameter essentially to
be avthree—step process, which is suggested by the results of intranuclear

cascade calculations done by J. Cugnon et a1.17).

For times t < O the two
participant distributions penetrate, approaching each other'with.the velocity
ivin defined by the initial c.m. kinetic energy per nucleon. Each N
participant density distribution is assumed to be of Gaussian shape. This
initial part of the reaction we call diving stage. Aﬁ t =0 the two
participant densities are assumed to overlap completely, having reached double
normal nuclear matter density 0y During the time interval from t =_0 tot
‘= to we assume a piling up of density where the spherical Gaussian shape
becomes deformed. The width of the Gaussian in transverse direction is
assumed to be unchanged while the width in z-direction becomes smaller
corresponding to an increasing central density.

For times t > to a fireball expansion takes place. We assume that at
time t0 equilibrium has been reached 1bca11y and from each point- of the
matter diétrfbution Tocal fireballs start to expand. The contribution to the
 ¢-production resulting from the spectator nucleon distribution is assumed to
be negligible since the ab]ation.of the spectators is a slow process compared

to the violent compression stage of the participant density.
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Therefore, we.describe the time component of the current at impact

parameter b by

. [ -mfa3, 0? —rdfGA, 12
Jo p(xst) = A(b)a” |e + e ' o(-t)
2 2.2
2 - ma Y‘l —wazZ
+ 2A(b)a a, e e o(t) e(tO - t)
2 T ~re5e”
+ 2A(b)sleZ e. e ot - to) (33)

Hére the first part of the sum in eq. (33) is the diving stage, the second
part the compression stage, and the last term the expansion stage, where
°0 1 2 2, .2
a=<m)-> R R (32)
a(t) is a step function. az(t) determines the change of the longitudinal
Gaussian width during the compression stage. We assume the following simple
parametrization | |

| -1
1, 1 1\t 1 1 1\ . .t
“z<t)=[3 (W-s>t—;-ﬁ<m-s>“"2"r] (38)

z'7o 0
az(to) determines the longitudinal width of the Gaussian participant
distribution at the time when the fireball expansion starts. Therefore,

az(to) fixes the maximum density om reached at the end of the

cdmpression st age and equation (35) is completely determined for given values

of om and to. With the assumption of local fireballs that start to expand

at t =t_, we find for gf and ef in eq. (33)

-1
2 1 2rkT 2
f - [;2-+ il (- t) ] (36)

~
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and
2 1 20k T 211
8 = + (t -t ) (37)
z 2(t ) mN )
%2\ %0
My is the nucleon mass, kT the temperature correspohding to a

nonrelativistic Maxwell distribution. For kT we used the experfmenta]]y
determined temperature parameter of thé proton spectrﬁm at the corresponding
bombarding energy.

The space component of the expectation value of the nucleon current in our

model parametrization is given by

N g -mfv, ) —mdf (ke )9
' jb(x,t) = A(b) a” \e -e Vin o(-t) ’ (38)
2 . —wazrf —mgzz > ,
- 2A(b)a o, e e ze, o(t) e(to -t)
. —warf —negzz _
- 2A(b) B)B,B € e ot - to)

w0 ™
=roIN Y < X
N

Figure llshows the density profiles during the diving stage (-4 fm/c-0 fm/c),
the compression stage (here 0 fm/c-3.8 fm/c), and during the initial part of
the expansion stage (3.8 fm/c-10 fm/c). The 1mpa§t parameter was chosen such
that the number of target or projectile participants is 14, respectfve1y, The
maximum density reached is 3 Py The lab bombarding energy is
2.1 GeV/nucleon and kT = 120 MeV.

One can see that this parametfization reflects the essential features_of

17).

the dynamics one finds in an intranuclear cascade calculation Figure 2
displays the current jz b in the three different stages. Since jz b(z) =

—Jz,b(—z) only j, ,(2) for z >0 is plotted. During the diving stage the
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current decreases, reaching a value of zero at the moment of complete
overlap. Then during the compression stage it increases at the beginning and

drops to zero at t =t The current changes its sign when the expansion

0
stage starts. In the last column of fig. 2 the current jx,b_during the
expansion stage is shown. Here jx,b is similar to jz,b; Figure 3
displays the time dependence of the longitudinal half Gaussian width AzL of
t he participant distribution during the compression and expansion stage as
given by egs. (35) and (37).

Our parametrization has the great advantage thét we can easily perform the
l2

Fourier transformations to evaluate lU"(a)3 of eq. (25), using egs.

Usb
(28) and (30). In the case a = 0, we obtain

- m 2
Uu(o)‘j = _¢ A(b) je 4ra 1 _ 1
u,b K szin_w sz1n+”
2 2
KLt K,
- — o -
2 fno’
+ % 4ra e z _iwt gt
0
2 2
K K
R 2? ) s w/2b° <b2t2 w2>
2 dra_(t ot - 2
+ % 4ra o 270" o), 4b Zg + 1.J. o 4b°/ dt
0

If we restrict ourselves to determine the double differential cross séction
(25) at an angle & = 0° and neglect the fact that the current 3 in the
expansion stage is not exactly radially symmetric (see fig. 2) we obtain in

the cases of polarization a = #1



K2
u,b V2 in szin—“’ KZ _In"‘m
2
2 K
Kl to N z2
K.~ 2 a 4o
+ ;5 e 4ma Jﬁ —% e z glutyy (40)

0 2

The above-mentioned approximation is justified, since the fireball expansion
is slow compared to the compression process. To evaluate egs. (39) and (40)

we have further assumed that the source is switched on and off adiabatically.

4., Results and Discussion

We calculated the double differential K -production cross section (25)
at @ = 0° for the reaction 285;-285i at 2.1 GeV/nucleon. The K -momenta
P are those in the c.m. frame. The Fourier transformations in egs. (39) and
(40) are performed numerically by using a 32 point Gauss quadrature

18)

formula for each time interval of length ~n/w. For the coupling constant

g¢, we choose the one given by the one boson exchange potential of Erkelenz,

Holinde, and Machleidt12:3): it is gg/4n - 0.86. Taking the results of

0
17,20) as a reference, we assumed a

the intranuclear cascade calculations
maximum density of 3 ° reached at the end of the compression stage. Weé
varied the time parametef_to in expression (35). The results for t, =

1.5, 2.0, 3.5 fm/c and for the case where we switghed off the compression

st age completely are shown in fig. 4. A fime parameter between {,9—4 fm/c we
found to be in agreemént with the data6) at 276 MeV/c. During such a time a
nucleon having still its initial velocity travels a distance of OE4R-0.8R,

Where R is the sharp sphere radius of 2851. This time period seems to be
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reasonable to build up three times normal nuclear matter density. Neglecting
t he combfession stage completely underestimtes the cross section at p = 276
~MeV/c by a factor of 23.

If one disentangles the contributions resulting from the different
polarizations of the ¢-meson one finds that the « = 0 term méin1y contributes
for p < 200 MeV/c and has a dip at p = 125 MeV/c. This is due to the
kinematical factor wa=0(E,E) derived in sect. 2b. wa:d gets small at p =
125 MeV/c since the corresponding ¢-mesons, which mainly contribute, are of
small momenta K, where K L p, so that Yo = 0. Plotting the double -
differential cross section for a fixed value of p versus the time parameter
to, one finds not a smooth monotonic decrease but an oscillating cross
section, which shows an overall decreasing behaviorvwith increasing to. In
reality, the maximum compressioh reached might decrease with increasing impact
parameter. We did not take this into account, since it means a more
complicated parametrization and we want to restrict our model on ésbfew
parameters as possible.

As far as the impact parameter integration is concerned, for b > 6.2 fm
there are fewer than 1.2 nucleons involved in the coherent.¢—production and the
initial kinetic energy available in such a participant system is thus less than
the rest mass of the ¢-meson. The calculation of the cross section (25) shows
that such large impact parameter contributions can be neglected without notice-
ably changing the result. The integrand of the impact parameter integration
peaks at b = 2 fm. In this case A(b) = 20 and therefore the initially
available kinetic energy for particle production is about 17 GeV. One can
think of such a system to act as an energy and quantum number reservoir for
Tow-momentum ¢-meson production as long as one creates not more than one ¢ in

each collision. In our model this is the case. Figure 5 displays the mean
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number <ng> of prodUced @¢'s in dependence of the impact parameter b for
different time parameters to' In a central collision for t0'= 2.0 fm/c,
there are on an average aboutvIOO collisions necessary to produce one ¢-meson.

At a bombarding energy of 2.1 GeV/nucleon the K+—meson cont ribut ion
resu]ting.from the decay of a ¢ might be difficult to detect 1q the background
of Kf-mesons produced by the reactions NN »> KfAN and NN > K+ZN, which
leads to a thermal type of spectrum21’22). | |

We calculated the K+—yie1d for the system Ne-Ne at 2.1 GeV/nucleon at
o =0" and compared our prediction with the data of ref. 21). Figure 6 shows
that a paraméter of to = 1.5 fm/c is in contradiction to the data, while for
to = 2.0 fm/c the K+-yield resulting from a.¢—decay is compatible with the

+
data. Here our K -yield is so small that it can not lead to a significant

structure deviating from a thermal spectrum.

Summary

.The aim of this paper was to demonstrate the possibility of subthreshold
K —production due to coherently created ¢-mesons during a heavy ion collision.
Assuming a reasonable model parametrization for the global nucleus-nucleus
current during the collision process we can explain the data of ref. 6). The
model predicts a K -spectrum, which decreases much more rapidly than a
thermal spectrum. The_width of the spectrum is related to the size of the
reactjon zone; its height is due to the fastness 1h changes of the interacting
 matter distributions. Therefore, the K -cross section resulting from the
decay of ¢'s contains direct information about -t he time—spéce,deve]ophént of
the global nucleus-nucleus current during the reaction. We have shown that it
ié necessary to take a compression stage into account to explain the data.

The model is not in contradiction to the K+-data of ref. 21).
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- Up to now there are not enough data available to exclude or to_confirm the
_possibility of coherent ¢-production in a heavy ion collision. To show
‘ experimentally that ¢'s are produced one should measure the K —yield at
Tower bombarding energies to decrease significantly the K -yield, which
might be due to the reactions mA » NK* and «I > NK;. The subthreshold
K-yield due to deéaying @'s should decrease less rapidly with decreasing
bombarding energies than the K‘—yié]d coming from the above element ary
reactions. Up to now the parametrization of the nucleus-nucleus dynamics is
crude and, of course, it should be improved if experimentally a clear

signature of ¢-production should be detected.
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" J, p during the expansion stage. A(b), o, t

Density profiles jo b/°o for A(b) = 14. The maximum density
reached is assumed to be'pm = 3 o,. The time parameter for the
compression stage is chosen to be to = 3.8 fm/c. The bombarding

energy is 2.1 GeV/nucleon and kT.= 120 MeV.

The current jz.b in units of fm'3 c. The last column displays

n tor E/AO, and kT

are chosen as in fig. 1.

Longitudinal half Gaussian width-AzL of the participant
distribution during the compression and expansion stage.

Invariant double differential K -production cross section at @ = 0°

in the c.m. frame for compression-time parameters to =1.5, 2.0,
3.5 fm/c for the reaction 2851—28
p. =3 o and kT = 120 MeV. N.C. means no compression stage.

m
The mean number of produced ¢'s during the reaction 2851-2851 at

2.1 GeV/nucleon versus the impact parameter b for different to.

/

Again, oy = 3 Py kT = 120 MeV. |
Invariant double differential K+—production cross section at @ = 0°

in the c.m. frame for different compression time parameters to for

the reaction 20NeeZONe at 2.1 GeV/nucleon (solid curves). Again,

Py = 3 py- The data are taken from ref. 21). The dashed line

corresponds to a thermal spectrum where kT = 142 MeV.

Si at 2.1 GeV/nucleon. We choose

K2
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