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INTRODUCTION: COSMIC RAYS

= Energetic particles or y-rays from space
= Discovered by Hess in 1912 (Nobel Prize in 1936)

= Ordinary matter accelerated to high energies
= p,“He, 2C, %0, heavy nuclei and y, e*, e, i, v, ...

= Key sources of cosmic rays for Earth’s radiation
environment:

= From solar storms (solar energetic particles)

= From supernova explosions inside the Milky-Way Galaxy
(Galactic cosmic rays)

= From intense events/objects GRB, AGN outside the Galaxy
(Extra Galactic cosmic rays)

= Key cause of biological mutation
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INTRODUCTION: STANDARD NEUTRON MONITOR (NM64)

Reflector
(polyethylene

Secondary Neutrons

Tube
Alignment
1 Piece (wood)

' / \
/ \

Moderator Neutron counter (1°BF,) n+B > "Li+*He
(polyethylene)

Producer (Pb)

FIGURE1 3NM64




INTRODUCTION: BARE NEUTRON DETECTOR
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INTRODUCTION: SEMI-LEADED NEUTRON MONITOR
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Latitude Survey Project
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Courtesy Khampakdee et al., 2021
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FIGURE 2 Chanvan & Thimon monitors FIGURE 3 The placement of the semi-leaded neutron monitor inside
the shipping containter




LATITUDE SURVEY: VOYAGE IN 2019 & 2020 SURVEY YEARS

FIGURE 4 Path of Changvan
neutron monitor in the 2019
(CN35: grey line) and 2020
(CN36: blue line) survey years.
Chinare35.No data The contours with numbers
~—| — Chinare35-Data indicate vertical cutoff rigidity
— Chinare3& Data (in the units of GV), calculated
for February 11, 2019, at
12:00 UT

Courtesy Khamphakdee et al., 2021
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FIGURE 5 (a)-(d) Data set of the survey year 2019 and (e)- (h) of the survey year 2020, as a function of time. (a) and (e)
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ATMOSPHERIC SIMULATION
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SIMULATION INFORMATION
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Changvan neutron monitor.
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COUNT RATES VS CUTOFF RIGIDITY
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FIGURE 8 (a) Comparison between (a) Simulation count rate and (b) Data count rate. The simulation count rate is

higher than the Data count rate.




COUNT RATES RATIOS VS CUTOFF RIGIDITY
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FIGURE 9 (a) The ratios of unleaded/leaded NM count rates. (b) The ratio of leaded/leaded NM rates.

Courtesy Seripienlert et al., 2021
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FUTURE WORK
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your attention!
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