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Solar modulation of Galactic Cosmic Rays (GCRs)
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| Cosmic ray variation & Solar magnetic polarity
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Reconstructed solar decadal cycles in the past

Maunder Minimum
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Pattern of cosmic ray variation at the Maunder Minimum and present
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Features of cosmi@y variation

Periodic cosmic ray enhancements, but only at the negative polarity
(~28year periodicity)

1-year scale enhancement, 380% higher than those for positive polarity

Significant manifestation of drift effect
Miyahara et al., IAU proc., 2009, Yamaguchi et al., PNAS, 2010



Climate response to cosmiay spikes during the Maunder Minimum

Yamaguchii, Miyahara et al., PNAS, 2

Temperaturan Greenland

Vinther et al., 2003

Humidity in Japan
around June

(Yamaguchi, Miyahara et al., 2010)

, GCR flux
(Berggren et al., 2009)
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These spikes can be utilized to trac
GCR effect on climate system
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Yamaguchi, Miyahara et al., PNAS, 2010
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Possible influence of solar rotation on(gIL%L)st Takahashi et al.. ACP. 2010

Hong, Miyahara et al., JASTP, 2(

27-day signal in solar related parameters F"€duency spectrum afioud heightvariation
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Unsolved periods with 360 days in tropical clouds
(MaddenJulian Oscillation) may be under the influence
of solar rotation



Possible influence of solar rotation on clouds?
Hong, Miyahara et al., JASTP, 20

Power for 25-30 day vaniahility
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Influence of QBO on 2day signal at solar max
Hong, Miyahara et al., JASTP, :
QBOEast Solar Max QBO { Solar Max

QBOEast Solar Min QBO:=asl Solar Min

> QBO influence on tropospheric cloud activity

> Stronger Stratosphef&roposphere interaction at solar max?



