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-edium Modificatio-

m Fermi motion of nucleons

= Multiple collisions accumulate energy:

N4+N-—-A+N
A4+N-o>K+K +N+N

m Attractive or repulsive interaction, 1.€.
decreased or increased effective mass,
connected to a partial restoration of

the chiral symmetry in the medium

p+A —=> K+X
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‘ and 7w MesoEJ.

K™ (us) K™ (ts) wt(ud)| |7 (td)
Mass [MeV/c?  403.7 403.7 139.6 139.6
Life time [ns] 12.4 12.4 26.0 26.0
Strangeness S 1 —1 0 0
Threshold Ep [GeV] 1.581 2.494 0.202 0.287
Threshold reaction pn — nK™A |pn — pnK*K™ pn — nnwn™ pn — ppn™

e no absorption, no strange— | e high absorption by
Kn—manA

ness exchange reactions strangeness exchange:

o large mean free path: 5 fm | e small mean fr. path: 0.8 fm

o effective mass slightly in— | e effective mass strongly re—

creased in the medium duced in the medium
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- Why p+A? .

e Equation-of-state for nuclear matter:
astrophysical consequences of decreased
K™ mass: neutron stars, supernovae

@ There exist data for K™ and K~ production
in p+p and A+A at 1...3 GeV /nucleon.
p-+A represents the missing link.

e p-+p: 1n vacuum, nucleon density n = 0
A+A: n = 2...3n¢p; (ng normal nucl. density)

n not precisely known and time dependent.
How do K™ and K~ behave at n = ny?

= pt+A
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Required: Extrapolation to
entire phase space.
Suggestion: Fit a Boltz-
mann distribution

d = Aexp <__)

. 1In which reference frame?

E = E(ﬁem,ﬁlab)a /8em =7
= 3 fit parameters: A, T, Benm

O'tot(A T Bem) — /d3a
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ompariso
with a
UU mode

Transport calculation
with eff. mass
Am(KT) = +25MeV/c?
Am(K~) = —100 MeV/c?

E d?0 /dp® [mb c3/GeV?]

m,c = ¢pi + m?2c?

L1 ‘ ‘ R [ R R R
O 01 02 03 04 OB 01 02 03 04 05
m, — m [GeV/c?]
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. Summary -

e F'irst comprehensive measurement of K~ production cross
sections in p+A for £ < 3.5 GeV: systematic expansion
of the amount of data for K+ and 7*.

e Kinematic range is sufficient for an extrapolation to the
entire phase space — total cross section.

® 0, comparable to the system p+p rather than to A+A,
however: pronounced medium effects around the threshold.

e Transport calculations require modified masses to describe
K™ and K, also consistent with A+A data.
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[ Outlook]

Question to Theoreticians:

Could K™ production measurements in the region of light nuclei
(p+Li, Li+Li?) shed more light on the differences between p+p
and p+C? Could one learn, where the medium effects emerge?

Question to Experimentalists:

Is it possible to measure total K™ cross sections < 1 ub?
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