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Introduction

* The cosmic rays interact with atmosphere and generate many
secondary particles.

* The cosmic muons can be separated into soft muons and hard
muons by their energy.

* The muon flux at the ground level is mainly contributed by soft

muons.
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How to detect the cosmic muon

* When the muon enter...

Scintillator

Generate light. =~ =

SiPM chip

Transform light into
electric signal.

Amplifier circuit

1 Amplify and delay signal.

Scintillator i =
Signal readout

Scintillator module unit
Use the oscilloscope

with digital analyzer.
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Analysis method

* Weather data model: ERA5

* Take the whole atmosphere into account to study the weather effects

on cosmic muon flux variations.

* For example: Effective temperature

10 aXn
n=1 XTL
y10 Xn
n=1 Xn

T (Xn) W (Xn)

Tesr = W (%)

X: altitude T: temperature W: weighting factor

* Find out the Correlation coefficient a:
defined as AR,
Ry,—Ry

EI«C

defined as AT,

M, then —
Terr u

}Eﬂ’ Terf: muon flux per day and daily temperature

Ry, Ters: average muon flux and average daily temperature

* Other weather factors (humidity, the fraction
of cloud cover) use the same way to analyze.
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Experimental setup

Location: The top floor of Science building 4 in NCU.

The Hexadecagon Muon Tracker can detect the multiple incident
angles at the same time.
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(16 Scintillator modules)
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Results: Angular distribution

* Any two channels have signal at the same time can reconstruct the
track of cosmic muon.

* experiment time: one week
* The angular distribution matches with the known cos?8.
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Results: flux variation

* Compare the muon flux with temperature, relative humidity and the
fraction of cloud cover.

. ARy _ AXeff Find out the o¢, by fitting R,: muon flux per day (-11.25°~11.25°)
R, X Xeff X " X: weather factor
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Conclusion

* A Hexadecagon Muon Tracker(HMT) with the scintillator and SiPM
was built in NCU.

* So far the HMT has collected the 14 days data.

 The angular distribution of cosmic muon is proportional to cos?8 as
expected.

* There is a correlation between muon flux and weather factors
(temperature, humidity and the fraction of cloud cover) base on
current results.

* To-do List: Accumulate more data to verify their correlation.
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Back up
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Angular distribution

* The angular distribution of muon is dependence of path muon walk
iIn atmosphere.

* The angular distribution would follow the cos6 to the power of n.

Define 0 degree.
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The efficiency test & weighting factor

. ..
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1 99.23% 1035 1043
I
. 2 99.55% 891 895
O e
3 99.33% 1186 1194
]
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Angular distribution

* The all possible angles:
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