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» Correction of the atmospheric temperature effect.

» Long-term intensity variation observed with Nagoya-MD In
1970-2016 (47 years).

e Variation spectrum of yearly mean intensity
o Temporal variation of yearly mean modulation spectrum
in 16 GV <Pm <107 GV
= “high-energy” cross-over of spectra
In 1976 A>0 and 1987 A<O solar minima.



Correction of GMDN data

for the atmospheric temperature effect
(Mendonca+ ApJ 830:88 2016)

Mass Weighted Method:
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detector

McMurdo NM

Thule

Rome NM

Tokyo NM

Tibet NM

PSNM

Nagoya MD
(17 directions)

Data analyzed

Geographic
lat.; long. (°)

-77.95; 166.60 48
76.50; -68.70 26
41.90; 12.52 60
35.75; 139.72 20
30.11; 90.53 4300
2565

18.59; 98.49

+35.15; 139.97 77

cutoff rigidity | primary rigidity
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Data period

1970-2016

1970-1976
1978-2016

1970-2016

1970-1996

1999-2016

2008-2016

1970-2016



monthly mean SSN

cosmic ray intensity (%)
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Long-term variations
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Variational spectrum
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monthly mean SSN

cosmic ray intensity (%)
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Long-term variations
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Rigidity spectra relative to 2009

Observed GCR intensity modulation relative to 2009:
AIiObS(t) — {]l.ObS(Z()()g) _ IiObS(t)}/IiObS(ZO()g) [ : component (1~23)

t :year

Simple power-law model:
ml ) = e () Ri)dp/ f, Rip)dp

10GV

R;(p) : Response function (RF) of i-th component to primary GCRs
with I"Igldlty D (Nagashima’s RF for NM, Murakami’s RF for MD)

We obtain c(t) and y(t) every year minimizing...

S = 2{1 — AP () — AITE(D)Y? Jo?

We compare f(t)AI?PS(t) with AIm°%el(t) = C(t)(%)y@

..where f(t) = AI"% () /AT (1)



Vari ameters
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Rigidity spectra relative to 2009
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Intensity at 20 AU (part/nf /s/srMeV/n)

Drift model predicts cross-overs (COs)
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Summary and conclusion

» Based on observations with GMDN, we develop a correction
method for the atmospheric temperature effect on the
ground-level muon count rate.

» The corrected Nagoya MD data with NM data clearly show
the rigidity dependence of long-term intensity variation in
~10-100 GV.

e Overall, the variational spectrum of yearly mean data is
consistent with p”(-0.9).

e CR rigidity spectra in A>0 and A<O minima show high-
rigidity counterpart of the “cross-over” reported from NM
latitude survey and predicted by the drift model.

» The long-term observation with Nagoya MD is very important
for CR modulation study.
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