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Extensive Air Showers (EAS) of High Energy Cosmic Rays (CR).

Lodz EAS Array-
by J.Gawin, S.Pachala, J.Swarzynski, J.Szabelski PL9901818

Lodz hodoscopic array has been registering EAS
for most part of the year. Continuous monitoring of
array's work has been performed and the faults
which appeared sporadically were removed. We
performed the analysis on data collected until 1998.
In a first step the periods of correct work of the array
were chosen. The data gathered from 7th July 1997
to 26th January 1998 which contained 90470 EAS
registered during 2204 hours have been taken for
further analysis. We applied our original method of
physical analysis, basing on comparison of the
results of EAS registrations in our hodoscope with
the simulated registrations predicted for different
assumed primary cosmic rays mass composition and
high energy nucleus-nucleus interaction model.

The principles of our analysis and preliminary
qualitative results have been summarized in the
internal report. We conclude that interpretation of
the Lodz EAS data allows for verification of existing
models of CR mass composition above 1016 eV.
Different models assumed in simulations give
significant differences in distributions of measurable
EAS characteristics between experimental and
simulated registrations. For mass composition
adopted, consistent with the data, we can study the
influence of assumed high energy interaction model
on the registered EAS parameters. We showed that
numerical analysis of the data allows for selecting
models consistent with experimental results.

7.2 Investigation of EAS in KASCADE Experiment
by J.Zabierowski for KASCADE Collaboration PL9901819

1998 was the second year of routine data taking
for KASCADE (KArlsruhe Shower Core and Array
Detector) experiment, in which scientists from Lodz
Cosmic Ray Research Group (both from Lodz
University and Soltan Institute) have been
participating since nine years. KASCADE, located
in Forschungszentrum Karlsruhe, Germany, is
currently the biggest in Europe, and in some aspects,
also in the world, EAS experiment, covering
primary energy range 1015 - 1017 eV. More than 150
millions of showers have been collected so far.

The main aim of the KASCADE project [1] is
the determination of the chemical composition of
cosmic rays in the above mentioned energy range,
where the, so called, "knee" in the primary cosmic
ray spectrum has been observed. This, in turn, will
allow us to better understand the origin and
propagation mechanisms of the cosmic rays. The
main advantage of the installation is the
simultaneous measurement of a large number of
observables for each individual event. This is
achieved by the combination of various advanced
detection techniques for the electromagnetic, muonic
and hadronic component of EAS.

It is well known that man)' parameters of EAS
depend on the energy per nucleon of the primary
nucleus, notably the ratio of electron to muon
numbers, the energy of the hadrons in the shower,
the shapes of the lateral distributions of the various
components of the shower, the arrival times of the

particles, etc. The basic concept of the KASCADE
experiment is to measure a large number of these
parameters in each individual event, in order to
determine both the energy and mass of the primary
particles.

During the last year, based on the data collected
so far, the methods of multiparameter analyses of
EAS continued to be developed. Several of the
above mentioned parameters of EAS have been
determined. The preliminary estimation of the
primary particle mass, on the basis of the ratio of
muon to electron number in EAS [2], the time
structure of the muonic shower component [3] and
hadron/muon structure of the shower core, [4] has
been done. For the first time ever the electron, muon
and hadron number spectra in extensive air showers
were simultaneously measured. In all three kinds of
spectra the ,,knee" has been observed [5], which
position on the energy scale depends on the zenith
angle of the showers. The spectral indices, however,
do not depend on the zenith angle.

The change in the spectral index was observed
also in the EAS muon density spectrum [6],
determined independently in Lodz on the
KASCADE data sample which we have here.

Results of the analyses have been reported at the
two main cosmic ray international conferencies in
1998, in Spain (Alcala) and in Italy (Gran Sasso).
The preparation of the papers for scientific journals
is on the way, however this requires in some cases


