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Abstract: The linkages between solar activity and the earth’s climate have been suggested and the 11-year cycle in solar activity 
evident in sunspot numbers is the most examined example of periodicity in previous studies, no quantitative evidence indicating a 
relationship for tropospheric phenomena has been found for a short period. The Sun is characterized by solar activity and solar wind 
(dynamical extension of solar corona) changing in time and having the asymmetrical distributions with the heliolongitudes in general. 
Owing to the rotation of the Sun there are observed the periodicity of 25–26 days (sidereal period) among the large range of the 
quasi-periodic changes of different parameters of solar activity and solar wind as viewed from the arbitrary point of the interplanetary 
space; the same periodicity as viewed from the Earth equals 27–28 days (sinodial period). It is accepted that the periodicities of solar 
and geomagnetic activities, solar wind, galactic cosmic rays and other parameters characterizing the solar–terrestrial relationships 
connected with the Sun’s rotation are called the 27-day variations, instead this periodicity can be slightly different.  The observed 
modulation of galactic cosmic ray intensity on time and spatial scales contains information regarding their transport in the helios-
phere. We used the data of cosmic ray neutron monitor as well as interplanetary parameters to identify the correlation between their 
27-day variations. The 27-day variation of cosmic ray intensity is found to linearly correlated with the interplanetary magnetic field 
strength (B), the north south component (Bz) of the interplanetary magnetic field vector and the product of the solar wind speed (V) 
times B (V x B). The cross correlation function of the 27-day cosmic ray variation versus the solar wind speed shows a negative 
correlation. However, the 27-day variation of cosmic rays is correlated with the variation in both the x- and y- components of inter-
planetary magnetic field. The most significant 27-day variations of CR were found not to correlate with those of other solar indices. 
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1 Introduction 
 
The Sun, like most other astronomical objects rotates on 
its axis. Unlike Earth and other solid objects, the entire 
Sun does not rotate at the same rate. Because the Sun is 
not solid, but is instead a massive sphere of gas and 
plasma, different parts of the Sun (depending on the 
heliolatitudes) rotate at different rates it is called diffe-
rential rotation. The equator and near equato- rial regions 
of the Sun rotate on its axis with the period of about 25–
26 days, called the Sun’s sidereal period of rotation. For 
the observer on the Earth this periodicity equals 27–28 
days due to the orbital motion of the Earth, called the 
Sun’s sinodial period of rotation. At its poles regions the 
Sun rotates at rate of about 36 days. The Sun is characte-
rized by solar activity and solar wind (dynamical exten-
sion of solar corona) changing in time and having the 
asymmetrical distributions with the heliolongitudes in 
general.  
Owing to the rotation of the Sun there are observed the 
periodicity of 25–26 days (sidereal period) among the 

large range of the quasi-periodic changes of different 
parameters of solar activity and solar wind as viewed 
from the arbitrary point of the interplanetary space; the 
same periodicity as viewed from the Earth equals 27–28 
days (sinodial period). It is accepted that the periodicities 
of solar and geomagnetic activities, solar wind, galactic 
cosmic rays and other parameters characterizing the 
solar–terrestrial relationships connected with the Sun’s 
rotation are called the 27-day variations, instead this 
periodicity can be slightly different. The changes of am-
plitudes and range of the 27-day periodicities of different 
parameters of solar activity and solar wind occur on the 
background of two long period variations of solar activi-
ty: (1) the largest and powerful 11-year solar cycle 
(sunspot cycle), and (2) the relatively weakly pronounced 
22-year solar magnetic cycle. The 11-year cycle (from 
one minimum to another minimum epoch) shows tem-
poral changes of the level of solar activity (sunspot num-
bers in general), while the 22-year solar magnetic cycle 
is associated with the reversal of the Sun’s global mag-
netic field taking place in the maxima epoch of solar 
activity.  
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Thus, the 22-year magnetic cycle of the Sun consists of 
two different polarity periods (from one maximum to 
another maximum epoch), each lasting 11-years. When 
the global magnetic field lines are directed outward from 
the north hemisphere of the Sun and are directed back-
ward to south hemisphere, this 11 year part of the 22-
year solar magnetic cycle is called the positive (A > 0) 
magnetic polarity period, while in vice versa case, it is 
called the negative (A < 0) magnetic polarity period of 
the Sun. Investigation of the 27-day variations of differ-
ent parameters of solar and geomagnetic activity, solar 
wind and galactic cosmic rays (GCR) is the fundamental 
problem in the physics of the heliosphere, solar–
terrestrial relationships, magnetosphere and atmosphere 
of the Earth, and especially in the physics of the space 
weather [1]. In general lots of papers are devoted to the 
problem of  the 27-day variations of the GCR intensity 
and anisotropy e.g., [2–5]; a dependence of the 27-day 
variation of the GCR intensity on the polarity of Sun’s 
global magnetic field is studied in [6–9]. At the same 
time a relation of the 27-day variation of the GCR aniso-
tropy on the polarity of the Sun’s global magnetic field, 
and on the current sheet’s tilt angles are studied in [9–11]. 
 

2 Data Analysis 
 
We used the hourly averaged cosmic ray counts observed 
with three different neutron monitors. The amplitude of 
the 27-day variation has been calculated for each detector 
for every solar rotation during the time interval 1965-
2006. We also used hourly avarage values of interplane-
tary magnetic field and plasma data collected by variety 
of spacecraft near 1 AU during the same period in order 
to study their effect upon the 27 day cosmic ray variation. 
The 27 day averages of each solar rotation have been 
calculated for interplanetray magnetic field magnitude B, 
its components in the geocentric solar ecliptic coordi-
nates (Bx, By, Bz), solar wind speed V and their product 
V x B. 
 
3 Results and Discussion 
 
To study the 27-day variations of the GCR intensity and 
anisotropy the minimum epoch of solar activity is very 
useful. Throughout the minimum epochs of solar activity 
the disturbances in the interplanetary space are minimal 
and a polarity of the Sun’s global magnetic field is well 
established. For this epoch the contribution of the drift 
effect of the GCR particles (due to gradient and curvature 
of the regular interplanetary magnetic field) can be re-
vealed reasonably clearly in different classes of GCR 
variations; that is especially vital for the GCR variations 
with relatively small amplitudes, e.g. Correspondence to:  
for the 27-day variation of the GCR anisotropy. The 
general purpose in this paper is: (1) to study a relation-
ship of the 27-day variations of the GCR intensity and 
anisotropy with similar changes of the solar wind (SW) 
velocity, (2) to calculate the rigidity spectrum of the 

amplitudes of the 27-day variation of the GCR intensity 
for different polarity periods of solar magnetic cycle, and 
(3) to demonstrate that the 27-day variation of the GCR 
anisotropy appears and disappears as the wave oscilla-
tions with durations of the several solar rotations.We 
have plotted (plots shown elsewhere) the smoothed (13 
point averages) of the 27-day averages of cosmic ray 
neutron monitor intensity for Moscow, Newyark and 
Kiel neutron monitor, IMF magnitude, the IMF compo-
nents (Bx, By, Bz), solar wind speed (V) and VB. Is is 
clearly observedfrom these plots that cosmic ray intensity 
exhibits an 11-year solar cycle variation with minima 
occurring near solar activity minimum and and maxima 
occurring at solar activity maximum. The interplanetary 
magnetic field magnitude B and the product VB displays 
separate solar cycle variation. Their values track the 
variation in the 27-day cosmic ray intensity. The values 
of B and VB are enhanced right after solar activity max-
imum in 1979and 1989. However the cosmic ray intensi-
ty is found to enhanced during 1971-77 at both the neu-
tron monitors.  
The Bz component of IMF is also related to to the varia-
tion variation in cosmic ray intensity, it reaches the high-
est value right after solar activity maximum 1991. The 
other two components (By and Bz) reach their highest 
values during solar activity minimum. 
We have also studied the correlation between the cosmic 
ray 27-day variation and the IMF and plasma parameters. 
We plot the cross correlation function (plots not shown 
here) for both the neutron monitoring stations. We ob-
served that 27-day variation of cosmic ray intensity is 
linearly correlated with IMF strength with correlation 
coefficient (r = 0.71), the producr VB (r = 0.63) and the 
Bz component of IMF with r = 0.49. 
We also observe a negative correlation between cosmic 
ray variation and the solar wind speed with r = 0.72. The 
other two components (Bx and By) of IMF lags with 5 to 
3 years respectively. 
 
4 Conclusion 
We found that the larger amplitudes of the 27-day varia-
tions of the galactic cosmic ray anisotropy and intensity 
in the minimum epochs of solar activity. The study re-
vealed that the effect of the interplanetary parameters 
upon the 27-day cosmic ray variation during 1965- 
2008.The 27-day variation of cosmic ray intensity is 
found to linearly correlated with the interplanetary mag-
netic field strength (B), the north south component (Bz) 
of the interplanetary magnetic field vector and the prod-
uct of the solar wind speed (V) times B (V x B). The 
cross correlation function of the 27-day cosmic ray varia-
tion versus the solar wind speed shows a negative corre-
lation. However, the 27-day variation of cosmic rays is 
correlated with the variation in both the x- and y- com-
ponents of interplanetary magnetic field.  The most sig-
nificant 27-day variations of CR were found not to corre-
late with those of other solar indices 
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