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INTRODUCTION

Cosmic Rays Neutron Sensing (CRNS) enables the measurement of water content through the absorption of cosmogenic neutrons, eliminating the need for an artificial
radioactive neutron source. While the exploitation of a naturally available source of radiation is a fundamental feature that allows the widespread deployment of
permanent sensors on-field, it introduces the need of monitoring the natural variation of the incoming radiation to correct the signal accordingly. Critically, this so-called
incoming correction is site-specific, being affected by the geomagnetic cutoff rigidity parameter (R ), which strongly depends on the latitude. The correction is usually
performed using data from the Neutron Monitor DataBase (NMDB) observatories and applying scaling factors to account for different R_ in the measuring sites [I].

Finapp developed a patented detection technology with the feature of contextually detecting neutrons and muons [2,3]. Muons are also generated by cosmic rays, but
they are not backscattered by the soil like neutrons, which makes them suitable for monitoring the incoming flux itself. To enable a site-specific comparison between
muon count variations (measured by Finapp) and cosmic neutron counts (from NMDB observatories), we installed a sensor at the NMDB-JUNG site in January 2024, and
one at the NMDB-OULU site in October 2024. \We report here an optimization of atmospheric correction factors applied to the muon count rates.

The installations

OuULU

Jungfraujoch High Altitude Research station (JUNG) [CH] !

Altitude = 3578 m
R =4.49 GV
Position: Sphinx Observatory, external terrace (see picture on the left)

University of Oulu (OULU) [FI]

Altitude =15 m

R =081GV

Position: temperature-controlled room

ANALYSIS

The muon flux measured at ground at a given time is known to be anti-correlated to atmospheric < — T 3 e
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More details about the procedure are reported in [4].
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CONCLUSIONS AND PERSPECTIVES

These results confirm that the muon flux is locally correlated with the incoming neutron flux after applying site-specific atmospheric correction factors.
Notably, the correlation remains significant even in the current phase of intense solar activity, which results in erratic fluctuations of the cosmic rays flux,
characterized by an overall decreasing trend disrupted by frequent solar flares (Forbush decreases).

The experiments will be continued to cover multiple seasonal cycles and the anomalies associated to Forbush decreases will be investigated in detail.
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