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* Temporal changes of the GCR intensity
observed by Oulu NM

* Monthly smoothed SSN

* The strength B of the HMF

* Rigidity exponent gamma of the GCR
intensity variation

Siluszyk et al., 2015
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The 3-4 CRP quasi-recurrence
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Background

* We have showed (e.g. Wawrzynczak and Alania 2005, 2008, 2010) that the
changes of the rigidity R spectrum

oD(R)/D(R) LIRY

of the Fds determined by NMs and ground MT data, are related with the
changes of the PSD of the IMF’s turbulence

(PSD LI f -V, fis a frequency)

* Particularly exists a relationship Y [12-V

* We consider that this relationship exists owing to the dependence of the
diffusion coefficient K of GCR particles on the rigidity R according to the quasi
linear theory (QLT)

K R2_V :

[Jokipii, 1966; Hasselman and Wibberentz , 1968
Jokipii, 1971, Toptygin, 1985 ]
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Ahluwalia, Ygbuhay, Modzelewska, et al., JGR-Space Physics, 2015:
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Modzelewska and Alania, AA, 2017, submitted:
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U =U,[(1-031sin(p +6.10)+0.06sin(2¢ +0.82) - 0.10sin(3¢ — 1.04))
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Global network of neutron monitors may be a useful tool for some indirect solar observations.

The rigidity spectrum of the 11-year variations of the GCR intensity is hard in the minimum
epochs of SA (yLD.6) when the exponent v, of the PSD of HMF is higher (v,~ 1.9), and is soft in
the maximum epochs (yl1.2), when v, is relatively lower (v, ~ 1.4).

We show the existence of clearly established quasi-periodicity with duration of three to four
Carrington rotations period (3-4 CRP) in the changes of the amplitudes of the 27-day variations
of GCR intensity, parameters of solar wind and solar activity. The 3-4 CRP recurrence is shaped by
the combined: solar dynamo and differential rotation.

The A27 and A14 amplitudes during the SC minima depict a declining trend, which is associated
with the weakening in the solar polar magnetic fields during the last four solar cycles.

The Fd rigidity spectrum exponent Yy is the larger the higher are cut off rigidities of stations used
in calculations. The dependence of the exponent vV of the PSD of the HMF turbulence upon
frequency during Fd confirms the relationship between exponent y and exponent v

Solar anisotropy calculated from NMs data gives the opportunity to estimate the heliospheric
modulation parameters: e.g., density gradients and diffusion coefficients used in modeling

Conclusions
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