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Variation of the shower lateral spread with air
temperature at the ground
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Abstract content
The vertical profile of air density at a given site varies considerably with time. Well understood
seasonal differences are present, but sizeable effects on shorter time scales, like day to night or day
to day variations, are also observed. In consequence, the Moliere radius changes, influencing the
lateral distribution of particles in the air showers and therefore may influence the shower detection
in surface detector arrays. In air shower reconstruction, usually seasonal average profiles of the
atmosphere are used, because local daily measurements of the profile are rarely available. Therefore,
the daily fluctuations of the atmosphere are not accounted for. This simplification increases the
inaccuracies of shower reconstruction. We show that a universal correlation exists between the
ground temperature and the shape of the atmospheric profile, up to altitudes of several kilometers,
hence providing a method to reduce inaccuracies in shower reconstruction due to weather variation.
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