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Results of diurnal anisotropy in cr intensity on different
geomagnetic conditions
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Abstract. Cosmic Ray intensity data for a period of eleven present paper, an attempt has been made to study tl
years (1985-95; which covers descending phase of the 21stiurnal variation on the basis of different criteria.
solar cycle and ascending phase of the 22nd solar cycle
alongwith the maximum and minimum solar activity periods),
have been analysed using four different criteria for selectior2 Data Analysis
of days for such analysis. Study of diurnal anisotropy on
different criteria shows that the phase of diurnal anisotropyDays with lowest values of Ap and Kp are identifiec
during 1985-91, remains constant within the statistical errorgeomagnetically quietest days (QD) and taking five n
limits and in the later period it shifts to early hours in 1992-93quiet days from each month of a year, group of days
and then it shifts further to earlier hours in 1994 and 95. It istermed as 60 QD; ten quiet days on monthly basis have
also found that the characteristics of daily variation in cosmicrecognised as 120 QD; continuous quiet days, selecte
ray intensity are quite comparable for all the four different yearly average values of Ap-index (discussed in acco
groups of days, during the period of investigation. nying paper, Kumar et al, 2001) have been taken as CQL
where all the days of the year have been taken for stt
the group of days is termed as to 'All Days' (AD).
The Pressure corrected CR intensity data for Deep |
1 Introduction neutron monitor (NM) (Cutoff rigidity: 1.02 GV; Lat.: 481\,
Long.: 282.8E; Alt: 145m), during these selected groups
Association between the Cosmic Ray (CR) intensity anddays, has been used to perform the Fourier Analysis to @
solar transients are well established and effects of changhe amplitude and the phase of the diurnal anisotropy in
ing interplanetary conditions in the interplanetary spacentensity. Days with any abnormal behaviour are
are reflected in spatial distribution of CR intensity which also considered. Data analysis has been performed for a peri
affect geomagnetic activity index Kp or Ap. The anisotropic eleven years (1985-95), which covers all the phases of
modulation in CR intensity on long/short term basis hasactivity in a cycle (descending period of 21st solar cycle
been studied for diurnal anisotropy and for higher harmon-ascending period of the 22nd solar cycle alongwith minin
icsin CR intensity, satisfying different criteria. Kumar et al and maximum periods).
(1981; 87; 93; 98) studied the diurnal anisotropy on geomag-
netically quietest days (60 QD); Whereas, Rao (1972), Agrawal
(1983); Bieber and Evanson (1997); Ahluwalia (1999) have3 Results and Discussion
opted All Days (AD) for such analysis. Agrawal (1981) con-
sidered to perform study over continuous periods, where thdhe phase (Hrs) and amplitude (%) at ground on diffe
monthly mean values of diurnal amplitude and/or phase areriteria for Deep River neutron monitoring station h
significantly different as compared to the annual averagebeen plotted in Fig. 1, for the period 1985-95, alongwith
values. respective errors on the particular criteria, calculated ony
This situation led to a search for the most suitable criteriaaverage basis. These errors have been taken into ac
for selection of days for analysis of CR intensity data. In thewhile drawing conclusions from this analysis. The phas
diurnal anisotropy during this period on different criteri.
correspondence to: Dr. S. K. Dubey shown in these plots in Fig. 1, have values atleast par
(e-MAIL : sushil_dubey@rediffmail.com) coinciding; when taken with their respective errors ui
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the particular_ criteria, and it may bg thus concludgd _that theggs_ o5 may be summarised as follows:
time of maximum (LT, Hrs) remains constant within the
statistical error limits; during 1985-91, and later to it the
phase shifts to early hours in 1992 and 93. It shifts further tg
earlier hours in 1994 and 95. However, errors under all four
groups of days have been found to be greater in 1989 and
1991, but average picture may be worked out using points of
coincidence.

We find a sharp decrease in diurnal amplitude in year 1986
as compared to that in 1985. This amplitude value further
decreases on the following year; i.e., 1987, and then remains
aImQSt constant on a higher value for the period 37988'_90' !&cknowledgements.The authors are indebted to vario
again falls to lower value in 1991 and gradually attains highegxperimental groups for providing the neutron monitor data
valuesin 1992, 93 and 94. Once again it decreases in 1995. particular, Prof. Margaret D. Wilson, Prof. K. Nagashima and \
itis apparent from Fig. 1 the error in the amplitude is largeAoi Inoue. The fruitful discussion with Prof. S.P. Agrawal is a
on all groups of days during 1989, 90 and 91. acknowledged.

These observations are very clearly depicted in Fig 2,
which shows the vector addition diagram of diurnal anisot-
ropy in CR intensity recorded with Deep River neutronREferences
monitoring station.during the period 1985-95 on differentKumar’ S.: Yadav. R.S. and Agrawal, S.P981, 17th Int.
groups of days. It is apparent from these plots that the charv gmic Ray Conf., Paris, 1226.
acteristics of daily variation of CR intensity are quite compa-Kumar, S.; Datt, S.C.; Agrawal, S.P. and Yadav, R.S.; PO&7)nt.
rable in all the cases during the period of investigation. Thin Cosmic Ray Conf., Moscow, ¥25.
dashed lines indicate the average diurnal direction duringumar, S.; Gulati, U.; Khare, D.K. and Richharia, M.K.; 19
the period 1985-95 for each individual group of days and Bull. Astrono. Soc. India, 2B95.
thick arrow lines represent the overall diurnal vectors for the?ao, U.R.; 19725pace Sci. Rev., 1219.
same period. Average diurnal vectors for all the groups of‘9rawal, S.P.; 198%pace Sci. Rev., 3827. _
days are also quite comparable for period of investigation. B/€0€" J-W. and Evenson, Paul; 19%5th Int. Cosmic Ray Conf

The diurnal vector has remained statistically cons
in corotational direction during 1987-91.

The time of maximum of diurnal anisotropy remainec
the corotational direction during 1986-87; i.e., dur
period of minimum solar activity.

The direction of diurnal anisotropy is observed to <
to early hours during 1992 and onwards which
maximum during 1995.
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Fig 1. The annual average values of Phase (Hrs, LT) and Amplitude (%) at ground for the diurnal anisotropy durini
plotted for 60 QD Q), 120 QD []), CQD (¢) and AD ().
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Fig 2. Vector addition diagram of the diurnal anisotropy for different types of days plotted for the period 1¢



