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In this report we present data. of cosmic ray intensity variations during Fe brua.ry, 1986 
when the sun was highly active, and solar-flare events and the related solar-terrestrial phe
nomena were observed. Data. are from a. multi-directional meson telescope at M t. N orikura. 
(2770 m above sea. level, Sekido et al., 1975), and from neutron monitors at two polar 
stations, Thule and 11cMurdo (Ya.sue et al., 1982). 

Figures 1 and 2 show the pressure corrected hourly values of cosmic ray intensities 
observed by neutron monitors at Thule and McMurdo, and by the Norikura meson telescope 
respectively, during February, 1986. In Figure 1, observations are also shown of solar-flares, 

sudden commencement (sse) and Kp-indices quoted from STE Data. 
to examine the relationship among the cosmic ray intensity variations 

phenomena.. Two For bush decreases are clearly seen in the figures. 
to decrease gradually on around 6th, reached a maximum depression on 9th, 
magnitude is about 10% for polar neutron Inonitors and about 2% for the. 

meson telescope. The second Forbush decrease started decreasing also gradually 
on around 15th and reached a maximum depression on 17th. The magnitude to the level 

disturbance is a little less than of 9th. It should be noted in the figures that 
are reported in association with 

for Forbush decrease on 17th. 
decrease on 9th, but that no sse is reported 

Note, too, in the figures tha. t pronounced anisotropic intensity variations are observed 
through this period. To investigate the anisotropy associated with the Forbush decreases, 
the deviations of the cosmic ray intensity from 24-hour running averages are computed from 
hourly value data of the Norikura. meson telescope, to eliminate the contributions due to 
the world-wide intensity variations. Based on these filtered data, diurnal and semi-diurnal 
variations are derived on a. daily basis by a harmonic analysis, and are shown in Figure 3 for 
the N orikura Vertical telescopes. The diurnal and are also shown for 
three representative directional telescopes of Vertical, 30° East and 30° West, by 
summation dial of daily harmonic vectors. 3 and 4 clearly the existence 
of enhanced daily variations associated with decreases. It should be noted in 
Figure 3 and 4 that the enhanced semi-diurnal variation appears at the initial phase of 
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Fig. 1 Observations of solar-flares, geomagnetic storm sudden comn1encement 
and Kp-indices, and the pressure corrected hourly values of cosmic ray intensity 
observed by neutron monitors at Thule and McMurdo during February, 1986 
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Fig. 2 The pressure corrected hourly values of cosmic ray intensity observed by 
the N orikura multi-directional meson telescope during February, 1986. 

53 



VERTICRL 
22.12 

DIURNAL 
0 .oo 

SEHl-OJ. 
o.oo 

2 3 

lr-v ~ 

~ V\ 

II t 
l 

FEB. 

~ 

A 

v 

;rv rv ~ ~ ~fi. 
II 

k lA 
'-' \.. v 

I It\ A 
v \ 

FEB. 
6 9 10 ll I"' 13 I~ IS IS I l 19 20 21 22 23 24 ~5 26 21 26 

}[\ /~ ~ (\ f'\_ ~ 
""' 
~ rv ~ 

I "'-'1 
~ 
~ 'G v \? v I\ ~ 

ll~ v y 

~ ~ 
\ 

h ll I h 1\ h ~ V\ 1/\ h h h h V\ h. ~ h 
v v IV v vlv '--' v v ~ \) \.. \., ·~ \) 'v '"' 

'-" v 'v'-' 

{\ " (\ (\ 
IV v v v v v v" !v v 

~ t() ll 12 13 [j IS 16 17 16 l9 20 21 22 23 24 ZS 2b 2i za 
U. T. 

Fig. 3 Hourly values of the cosmic ray intensity, and the diurnal and the semi
diurnal variations derived on a daily basis for the N orikura Vertical telescope 
during February, 1986. 
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Fig. 4 Summation dial the daily variation of the first and the second harmonic 
vectors observed by the N orikura directional telescope, Vertical, 30° East and 
30° West from Feb. 1 to Feb. 27, 1986. 
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