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Introduction
During the commissioning of the RPC time-of-flight wall detectors of the HADES Nuclear Physics experiment, at GSI (Germany), around 40-10° of cosmic
ray events were stored during 5 days. Data were taken with pairs of sectors stacked horizontally and separated by 35 cm, allowing for the reconstruction of

the arrival direction of single particles in the cosmic ray bundles. The microstructure of cosmic ray showers has been analyzed at the a few cm?- 100 ps
scale, over a surface of 1m=.

The HADES cosmic ray setup The detectors
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Cell sizes: 24 cm?2- 250 cm?
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Performance summary:

Size ~ 1.3 m? Time resolution ~ 80 ps

Granularity ~ 100 Track time resolution ~ 180ps
Position resolution ~ 5 cm? Track angular resolution ~ 5°
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The capability of the HADES
. - 3 .| RPC wall for measuring the
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Median charge (fC)
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RMSy 3471
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Small gap timing RPCs show

a limited proportional behavior
allowing some discrimination
between electrons and MIP
muons.
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Analysis of the microstructure of cosmic ray showers

Time difference between particles Shower arrival direction Primary cosmic ray characterization
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either through its tangent plane or through the mean arrival

-| | = direction of the fastest particles. HADES-GSI RPC ToF wall
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The corrected arrival time distribution show, very often, a
several peaks structure

2 . 2 5 5 Estimation of the energy of high energy primary cosmic rays
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The detector was sensitive to the measured charge of the particles; Conclusions: a small size (~m2), high granularity and high resolution (~ 10 cm?, ~100 ps) tracking detector may allow to estimate both the
the effect is not well understood energy and the arrival direction of primary cosmic rays. New parameterizations of the front region of cosmic showers as a function of their
: arrival direction are needed to verify the method.
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