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CHANGVAN NEUTRON DETECTORS

Wood < » Aluminum ladder

Reflector Moderator

Proportional Counter
Producer

The simulation of neutron monitor detector of Changvan by FLUKA simulation program.
Ref. Miss Kanokkarn Fongsamut
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TIME-DELAY HISTOGRAMS #&

Distribution of the time delay between successive neutron counts at one counter tube recorded
during one specific 1 h interval. (left) Long time delays show the exponential distribution typical of
unrelated events, while (right) short time delays deviate substantially from the exponential
function (red line). The electronic dead time is typically t; ~ 80 — 90 ps.
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Leader fraction

* Leader fraction (L) refers to neutron counts that do not e (a)
follow a preceding neutron count in the same counter ]
from the same atmospheric secondary particle The 2 a = slope

. : =Y —int t
* We statistically calculate the leader fraction (L) from G ¢ intercep

histograms of time delay that related to cosmic ray
spectral index.

n(s )

* Amplitude of exponential tail (red) indicates rate of :
“leaders” arriving by chance, not “following” in temporal I l ! | ! ! |

. . . . 0 20 40 60 80 100 120 140
association with preceding count. t(ms)
Ruffolo et al., 2016
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where a and Ap are the parameters from the hourly long-time
histogram fit. tp=0.142 s is the overflow time in the electronic

system, and dead time ty = 87 us . The term Z::Std Nt is the sum

of the neutron pulses for all time bins from t4 to tp from the
recorded histogram files
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Time-delay histogram of 2" hour UT on the 20t December 2019 of the survey year 2020
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Leader fraction of single-tube in the
survey year 2018-2019
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Tube ratio of the leader fraction of single-tube in the survey year 2018-2019
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Gaussian fits of the survey year 2018-2019
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Gaussian fits of the survey year 2018-2019
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Next work

* Eliminate outliers

* Data set for further analysis
e Pressure Correction
* Short-term Moduration Correction
e Temperature Correction

* Integral Response function / Differential Response function




GALACTIC COSMIC RAY FLUX

Dependence of the leader fraction L measured by

the mobile neutron monitor on the apparent cutoff
rigidity R, for the six sugveys.

Distribution of cosmic-ray flux as a function of
particle energy.

T T I. T T | T T T T | | T
108 e — 5 0.855 - MC Min & Max
- g - 3 ] B ® DATA - 2001
. F - = - O i @ A DATA - 2003
% 108 b= — 5 0.845— : ¥ DATA - 2004
. - 3 o - % O DATA - 2005
2 - ] 8 - ' ! [] DATA - 2006
o i ] D o084 ? i
L ’ ] :
» 10l . — - E
s : Solar Maximum E 0.835] 2 3
N C ] E = !
W L LEAP aug 8% LN . 0.83—
3 100 — IMAY Aug 92 b — -
= = gﬂgﬂ}m .gwég g4 3 n
- BESS Jul 98 alpha ] 0.825 :_ n
10_1 | | L | | I I | I I L | | 0.82 B | | | | 1 1 1 | | | 1 | 1 | | | | | | | | | | | | 1 | | | | |
0.5 1.0 2.0 5.0 10.0 20.0 50.0 0 2 4 6 8 10 12 14 16

Rigidity (GV) R. (GV)




& i
ey

- /‘7' H

THANK YOU FOR
YOUR ATTENTION



