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Abstract: The diurnal variation of cosmic ray intensity, based on the records of two neutron monitor stations at Athens (Greece) and Oulu (Finland) for the time period 2001 to 2014, is
studied. This period covers the maximum and the descending phase of the solar cycle 23, the minimum of the solar cycles 23/24 and the ascending phase of the solar cycle 24.These
two stations differ in their geographic latitude and magnetic threshold rigidity. The amplitude and phase of the diurnal anisotropy vectors have been calculated on annual and monthly
basis. From our analysis it is resulted that there is a different behaviour in the characteristics of the diurnal anisotropy during different phases of the solar cycle and during extreme
events of cosmic ray activity, such as Ground Level Enhancements, Forbush decreases and magnetospheric events due to strong solar phenomena. These resuilts may be useful to the
Space Weather forecasting and especially to Biomagnetic studies.
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ty is an anisotropic, short-term variation of
local time with a periodicity of 24 hours due

14 covers the maximum and the Years
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din hase of the solar cycle 23
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Figure2: 'Qarac teristics of Athens & Oulu Ne tron ) ) 2 represents the correction for UT to LT and the fac- hours during the solar cycle minimum (2009) is observed for both stations (Agrawal and

ponents are present in the anisotropy, one in the co- ing, as the asymptotic cone for Athens is 66° to the
rotation direction and one radially outward from the west of its geographic longitude (Mavromichalaki,

sun (radial anisotropy). 1989). 6. Conclusions

From the above analysis the following are outlined:

1.
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5. Typical examples of cosmic ray intensity diurnal amsotropy during quiet and disturbed time periods

The diurnal time of maximum is observed to be around 12 hrs in UT for both
stations, Athens and Oulu, whereas the diurnal amplitude is bigger in high lati-

important of them are the Ground Level Enhancements (GLEs), the Forbush decreases and magnetospheric events. The _ _
tudes-Oulu comparing to middle ones-Athens (Mailyan and Chilingarian, 2010).

’gh‘ehergles for these particles to propagate along the heliomagnetic field to the Earth and be detected as a sharp in-

. The annual diurnal amplitude follows the 11-year variation of the solar cycle,

en qlid rapid decrease in the intensity of the galactic cosmic ray component with duration of about one week, which is due to

- ] - - . . -
0 \sharp increase of cosmic ray intensity due to the influence of the geomagnetic field of the Earth. As a resulit, they become While the same doesn’t seem to occur with the diurnal phase. This is consistent

with the results of Tiwari et al. (2012), which support the correlation with the
11-year solar cycle, while it is suggested that the diurnal phase varies with a

period of 22 years (one solar magnetic cycle). The radial anisotropy vanishes

] May 2005 during negative IMF polarity resulting in a phase shift to earlier hours (Ahluwalia,
ATHN
—— OULU 1988). In our case there is no evidence for a systematic phase shift on large

scale for both stations for the examined period (Tiwari et al., 2012).

GLE 61, 18042001

3. A short term phase shift during the descending phase of the solar cycle 23 and

18 hrs;

GLE 60, 15042001 ’ '

Nov 2008 Ed 29102003 the ascending phase of the solar cycle 24 is observed (Fig. 5). The time of maxi-
! Fd, 15052005
—— ATHN . . = - . . . . -
_— ‘ 18 hrs —— ———T 711116 hrs L B N mum is identical for both stations during the minimum (year 2009).
ouLu =i R ' _ Fd, 02112003 ==p=
18 hrs ——— 4 6 hrs 7 Oct 2003 Nov 2003 4. The amplitude of the cosmic ray diurnal variation shows a great increase dur-
GLE 66, 29102003 ] — ATHN —— ATHN : = : _ _ _
18 hrs — ——T——16 hrs Apr 2001 _ ! —— OULU — OULU ing GLEs, which is only observed by high amplitude neutron monitor stations.
— 1% | 1% : 2;':3 1 i — 1% ] 5. During Forbush decreases, variation in the phase is observed by both stations,
0 hrs T e TN ‘ expressed as a reversal or a change in direction of the diurnal vector, resulting
S \J p .‘ in fluctuations and loops, as the flux of cosmic radiation is not constant during
a. The dil.l : rs for Novemk )8 (quiet mo rmonical dial )C at 'sented. the rotation of the Earth around its axis. These results are consistent with the
b. In April 2 er f th itl al. } 3y both ‘thtion is observec 2 Forbush &crease of Arrll 11, 2001. The GLE60 and GLE61 are observed only by Oulu, as a near polar station. diffusive-convective mechanism (Ahluwalia, 1988). Loops and reversals during
Forbush decreases are evident in both high and middie latitude stations.
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orded with an ampli | thens), causing a strong phase reversal, is ewdent by both stations. lowed by a great increase in the cosmic ray diurnal amplitude, similar to the
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