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ABSTRACT 
   Neutron monitors data for 1957-1999 has been used to study the role of drift effect in the temporal 
changes of  the energy spectrum index of the isotropic intensity variations of galactic cosmic rays for 
different qA>0 and qA<0 solar magnetic cycles. It is shown that the various character in the changes of 
the profiles of galactic cosmic ray intensity causing by drift effects for different qA>0 and qA<0 solar 
magnetic cycles (plateau and pick profiles in the qA>0 and in the qA<0, respectively) has not revealed in 
the temporal changes of the energy spectrum index of the isotropic intensity variations of galactic cosmic 
rays. A comparison of the changes of the energy spectrum index of the isotropic intensity variations 
obtained from experimental data of the neutron monitors with the expected changes obtained from the 
theoretical modeling of Parker’s 2-D transport equation has been done. It is concluded that the decisive 
role in the formation of the 11-year variation of galactic cosmic rays (the amplitude of the 11-year 
variation) belongs to the structural changes of the fluctuations of the interplanetary magnetic field during 
the ascending and descending periods of solar activity. 
  
INTRODUCTION 
Up to present there is not well known which of the parameters or the group of the parameters of solar 
activity and of solar wind [1, 3] are responsible for the 11-year variation of galactic cosmic rays (GCR). 
In order to answer to this question, first of all, it is necessary to estimate separately, the roles of all 
processes: convection, diffusion, drift and adiabatic cooling causing a modulation of GCR. Theoretically, 
the contributions of each process are estimated by many authors, e.g. in [4], however it is difficult to do it 
based on the experimental data. In this paper is assumed that neither the solar wind velocity and adiabatic 
cooling nor drift are responsible for 11-year variation of galactic cosmic rays (GCR). It was shown in 
[5,6] that the energy spectrum exponent γ of GCR isotropic intensity variations (δD(R)/D(R) ∝ R-γ, where 
R is the GCR particle’s rigidity) must be proportional to the energy spectrum exponent ν of the 
interplanetary magnetic field (IMF) strength fluctuations (P ∝ f -ν , where P is a power and f a frequency 
of the IMF strength fluctuations) as, γ ∝ (2 - ν). So, in this paper the general attention is paid to study a 
behavior of the energy spectrum exponent γ of GCR isotropic intensity variations separately for the 
periods of the ascending and descending parts of solar activity in different magnetic cycles of the qA>0 
and the qA<0. 
 
EXPERIMENTAL DATA AND DISCUSSION 
The temporal changes of the energy spectrum exponent γ of GCR isotropic intensity variations for 
different solar magnetic cycles was found performing the following procedure. The intensity of GCR 
(obtained by neutron monitors) in the minima epochs of solar activity (maximum intensity of GCR) was 
considered as the 100% level and then to the right and to the left sides the energy spectrum exponent γ of 
GCR isotropic intensity variations has been calculated, e.g. the intensity of 1965 was considered as the 
100% level and then up to 1958 (left direction) and up to 1971 (right direction) the temporal changes of 
the γ has been found based on the 13 months smoothing data of neutron monitors. In figure 1ab are 
presented time profiles of the intensity of GCR for the Climax, Hermanus and Huancayo neutron 
monitors for the period of 1958-1965 (fig.1a) and for the period of 1966-1971 (fig.1b). In figure 2ab are 
presented the temporal changes of the energy spectrum exponent γ of GCR calculated as in [7] for the 
period of 1959-1966 (fig.2a) and for the period of 1966-1972 (fig.2b). It is seen from this figure 2ab that 
the energy spectrum exponent γ of GCR isotropic intensity variations gradually decreases from maxima to 
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