Seasonal Modulation of the Muon Flux Correlated with
Atmospheric Temperture
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Temperature Correlation of Muon Flux

v The rate of cosmic ray muon is
expected to be positively
correlated with the atmospheric
temperature and the correlation
between muon rate R and
effective temperature T, given

by[l]

Primary Cosmic Rays

v Daya Bay Experiment features eight
identical antineutrino detectors in
three underground experimental halls
at different depths.

v" Eight identically antineutrino
detectors (ADs) are installed in three

AR, — g Alery experimental halls, two in each near
(Ry)  (Terr) halls (EH1 and EH2)., and four in the
v The predicted o can be expressed far hall (EH3).
astl] , = v' The rock cover above the far hall is
0 1 1/ex + Ax(Dn/Dk)”/€x far thicker than the near halls.

B Dn 1/61{ T AK(DTL'/DK) /En

Cosmic Ray Shower lllustration

Fig.1: Elevation profile of the mountain
above the Daya Bay
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v The correlation coefficient « is expected to increase with
overburdens.

Fig.2: Underground muon simulation results. The
error in the simulated total flux is about 10%.
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v The analysis data was

Collected between Decemb er Fig.4: EH-dependent weights and daily effective temperature of EH1

v' Effective temperature is computed as

Y I A U S S S B 3] v The atmospheric temperature |
ST 1 2011 and November 2013™1 data was obtained from a weighted average of temperature T
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effective temperature to account v' The weight W associated with

Fig.3: Muon rate variation with time for different muon creation each pressure level reflects
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Fig.5: Relative muon rate variation vs
relative effective temperature variation

v Comparison of the predicted!3! and
measured values of the correlation
coeffcients (see plot on right side)
at the different experimental halls.
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