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Introduction (CN35) covers the voyage from 2 November 2018 to 11 March 2019,

allowing us to derive what we called “leader rate (R).” The R
supersedes the count rate that removed a chance of coincidence
from the same secondary cosmic ray particles in the neutron
monitor to avoid problems with multiplicity in a fixed time window.
Multiplicity is expected to be dominated by the composition of
secondary atmospheric particles and their energy.

and survey year 2020 (CN36) covers the voyage from 21 October 2019
to 22 April 2020.

We have developed a portable neutron monitor

(“Changvan”) with three sections to investigate cosmic ray
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spectral variations via latitude surveys. The Changvan
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uses the NM64 design for two sections, but the third lacks
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the lead producer, so we call this a “semi-leaded” neutron
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counters during these two latitude surveys.

time-delay histogram files. The analysis of the count rate data obtained leaded counters (averaged T1& T3) of 2019 and 2020

Figure 3: (a)-(d) Data set of the survey year 2019 and (e)-(h) of the
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on the XuelLong icebreaker. (d) and (h) show geomagnetic cutoff
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previous surveys [1] . indicating sensitivity to the cosmic ray spectrum.
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