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_ABSTRAGT

A counter expe riment to-measuré the attenuation of K* mesons in

- various materials has been completed. . From the attenuation cross sections

- measured by a ttansmmsioa-type expenment and. from the differential -

: scattering cross section for one angle, the real and imaginary parts of the
pobe atial have been calculated by use of the optical model. 1 A tﬁcdification
was made in the optical model by using the nucléon-density. dmtributxon de-
termined by electron scattering expenments 2 "Ag prevmus'ly rapo.rtcd the -
'average real potential is 24.2 £ 2.3 Mey. 3 No attempt has been made to fit

. the data with an attractive potential The croas gection for protons is found
to be 18.4 £ 3 mb. The average K- nucleon crose section in the elements with
 © Z between those of carbon and lead, derived from the imaginary potential,

. is approximately 10 mb.
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INT RCDUCTION

Ina recent counte r experime at we measured the attenuation cross section-

for K* mesons on carbon, aluminum, ¢opper, silver, and lead, 1 The data |
~ were reduced in terms of the optical model of Fernbach, Serber and "l‘:aylm-2

using a complex square-well potentia.l to represent the interaction. This gave

an average value for the real potential of 24.2 # 2.3 Mev. The imaginary part

of the potential was interpreted by assuming that each nucleon in the nucleus

interacte separately with 8 cross section .. This cross section represents '

&n average cross section for the protons and neutrona and is given by '

whe‘re' opf is the free K* - proton cross section and o wif is the free k. neutron
_cross section, E

After due account wasg ta.ken for the effect of the Pauli exclusion princ:.ple, 3
!tx was found that o decreased in the heavier elements much faster than could
be explamed by the neutron excess. _ :

We have now extended the measurements to pure hydrogen and have |
reanalyzed the old data in terms of a more realistic’ nuclear-density diatribut:on
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HYDROGEN CROSS SECTION

The expe iimenwl'arrangement for the h'ydrog.en measurement was the
same as for the experiment with complex nuclei and has been described
elsewhere. ! The geometry of- the attenuation counters was arranged such
that any rk* scatter greater than, 27 and less thas 165 in the center-of-
mase {rame was detected. The targets used we re carbon and polyethylene
and the hydrogen cross -section result was obtained from the difference. - The
cross section for the angular interval, given above and a KV energy of 190 Mev
ig 14.3.« 2.8 mb. If we assume a unxform angular distnbution. the total k'

: proton scattering cross section becomes 15. 4% 3 m‘o
COM PLEX NUCLEI

: The data for the complex nuc1e1 has been reanalyzed using the nucleon |
density distribution similar to that of the. nuclear charge dmtnbutxon given by

Hahn et al.-4 This distribution is given by . e
plry =pp = T i T
(r - rl) _
= pyg ——= Tryg T T, o (2)
(ry - 1y)
=0 ' r, Sior

where 1/2 (ry + rz) = 1,07 xAl/3 Fermis, and (ry - rz) = 3.0 Fermis.
Jeing Eq. (2) and the optical approacb we calculated o £ from the measured
cross section for each of the nuclei. In each case, the Pauh exclumon
principle was accounted for as described by Sternheimer. 3 The values of

o, are given in Fig. 1.
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" K-NEUTRON CROSS SECTION.

If one uses tl_a'ef.value'of the K-proton cross -'aéction given é.bcwe, the
value of @, can be caiculé.ted from Eq. 1 for vé.fi‘ou’s values of g.. A value
‘of Gg = = 7.5 #- 2.1 mb gives the best fit to the data. 0, calculated using this

value is plotted in Fig. 1.

DISCUSSION S A

If one assumee the K scattering process to conserve xsotopxc spin, the
.'above values for o - and Upﬁ' can. be used to calculate the relatxve importance
of the T=1and T =0 states in the k. neutron process (K . - proton interaction
_m all in the T=1 atate)f The data then are consistent with ¢ ,f.,.z O i
-which indicates that the contribution from the T = 0 state is small,” In the .
.absence of a contribution from the T =0 state, one expects the charge-ex-
change cross section for K mesons on neutrons to be approximately one- o
half of the total K-—neutron cross section, or about 3 7-mb, which is quite
' cqnsistetnt with the values found _in expe rimente w:th nuclear emulsions. 5
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FIGURE LEGENB Y

Fig. 1. The free cross sectmns o, determined from the ex perimental
croas sectiona for Kkt mesons ori various nuclei The solid curve is
calculated from Eq (1) with apf 15. ‘4 mb and o af = 7.5 mbdb.
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