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Primary Cosmic Rays

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

v" It provides an ideal setup to study
coefficient a using identical detectors
at different overburdens!?l.

v The rate of cosmic ray muon is
expected to be correlated with
the atmospheric temperature,
and the correlation between
muon rate R, and effective
temperature T, given byl
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v The correlation coefficient a
increases as the energy
threshold gets larger at
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detectors deeper than 50mwelll . | | i Vodels
v Muon with higher energy has a Cosmic Ray Shower lllustration v’ Daya Bay has measured the o uT — EE;K)
lower probability of decay before reaching the detector correlation coefficient with
due to time dilation and is relatviely more sensitive to dataset collected between ~ oo o oo
changes in temperature. Dec.2011 and Nov.20135!. oS 5
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Reconstructed Enerqy[MeV] time between neighboring muon§, # & ¥ &2 i 5.
v' Muon candidates are defined as events with greater than 60 events can be well fitted toan 2° T E
MeV energy deposition in ADs (antineutrino detectors). exponential distribution.
v Examples with energies greater than 10 MeV have Michael ¥ Significant seasonal modulation F:- £
electron mixed in, and 60 MeV cut can remove them. ir? th_e muon rate history é é
v" Raising the energy cut of EH3 AD1 to 100MeV due to the leak . distribution. -t REEERFLN T
of liquid scintillator in Summer 201213, Sinusoidal fits are for comparisor. gy g,
purpose only.
Effective Temperature Correlation Analysis
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g, o /18 | v’ The analysis data was collected between December 2011
e | E- o — I — and December 2020 and retain data where acquisition time
8% o _ enzap1 ATV EH2AD2 ATH) greater than 6 hours one day.
. % - %’ %' v’ Correlations are seen between relative variation of
1 P tors SN [ 27 SUUUE POV DUUE FOULIUUE FUDLIOUE FOM OO B _a effective temperature (X axis) and that of muon rate(Y axis).
Temperature [K] Data AR , v Work in progress, correlation coefficients for each AD and
v' Atmosphere is treated as an isothermal body | ¢ _2 IE”;A'?{ g < -~ Eraapz AT nall will be obtained
with an effective temperature to account for Z 1€, ol

different muon creation heights.
v The atmospheric temperature data was .
obtained from ECMWF!4! " EHsAD3 ATI%1  gyaaps ATIX
fy dXTXOW(X) L AT (X)W (X)) L
[Paxwe) X AW
v The weight W associated with each pressure
level reflects the modell>!.
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https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/era-interim
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