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In this work a complete study of 359 solar flares, 111 Halo
CMEs and 45 Partial Halo events occurred from November
2000 to November 2003, is considered. This time period
characterized by an unexpected activity of the Sun, was divided
into 27-day intervals starting from Bartels Rotation No
2284(14.10.2000) to No 2324(25.11.2003), generating diagrams
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http://www.sec.noaa.gov/today.html and are confirmed at
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As we are going down from the solar maximum to the declining Jos ASCS
phase of the current cycle a statistical overview of the and Halo CMEs showed that a
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cotresponding  relationship among these phenomena, the On the constructed diagrams all available data, such as: time . significant percentage of 55%
significant percentage of the connection of Halo CMEs and of first observation, date the event occurred and its co-ordinates indicates the correlation.
solar flares and the respective connection to the Forbush effects are recorded. In this way an ovenall statistical picture of the
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forecasting.
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. T 20,2003
Monitor Stations. There are numerous indications that natural ¥
solar variability-driven time variations of the Earth’s magnetic E
field can be hazardous in relation to health and safety. g
wm  m " " oo
<A is defined as a I “1 \r; H]HH,( FROM OCT., 2003 TO OCT.2%, 200 ts within the 27 days interv
X e oceurred at 28/10/2003
sudden, rapid, and intense variation in
brightness. It occurs when magnetic ATHENS MELTRON MONITOR
. i BARTELS ROTATION 2324 21+
cnergy that has built up in the solar - -
atmosphere is suddenly released.
o *
Figure 2: Typical CME 40 »
X
-
J are
v i f Sremeen
- plasma  eruptions from the solar T e, S e
atmosphere involving previously closed FROM OCT.30, 2003 TO NOV.25,
- regions which are expelled into the
» L e —s Figure 9: Diagram of all solar events oceurred, within a 27-day interval
interplanetary medium. S —
BARTELS ROTATION 2289
Figure 3: A consequence of great Forbush
Fibudh d . decreases oceurred at Oct./Nov. 2003
e Forbush decrease (FD) is a a P ~
= . el H The detailed analysis of the CR data of the Athens Neutron Monitor
heliospheric phenomenon which is S
; ; . o - Station during the characterized time period 2000 — 2003 in relation to
caused in the cosmic rays (CR) by £ -
X L i g the solar events leads us to the following results:
solar wind disturbances, which - in E
their turn — are caused by ] A number of 359 flares and 111 Halo CMEs occurred within the
rocesses of the Sun i studied period, caused 56 Forbush decreases (52 FDs and 4 Ds) of the
P > g )
cosmic ray intensity on the ground based NMs.
In this work a brief presentation of the relation between solar 3l Ader dder Ther W her ke Mker 18 her Hkpr During this period two extreme bursts of solar activity in March-
ares (SF), Coronz ass Hijections (CMEs) : ‘otbus April 2001 and October-November 2003 wete recorded. Outstanding
flares (SF), Coronal Mass Ejections (CMEs) and Forbush Rt AR e Thet T A == I bl and . % g
decreases (FD) recorded at the Athens Neutron Monitor Station events distinguished by their magnitude and unusual peculiarities were
for the time period 2000 to 2003 is outlined. This examined observed. In particular :
eriod covering forty Bartels Rotations, from BR2284 to BR2324 . . . . i S 5 . -
P e v ) i A detailed statistical analysis of our data creating histograms Three Ground Level Events in one week at the end of October
sives very interesting results on occurred extreme events. 2 5 . y - - 2 .
8 z 2 of Halo CMEs, Forbush decreases and flares with significance > 2003! (See Figure 6)

M and < M is performed. Our prospective goal is to generate a 2 5
N - = Aurora was visible even from lower latitudes. It was very clear at
clear image of the intense events occutred at the declining phase

e reece on the 20 of November. (See Figure 8)
of solar activity. The expected peaks denoted at the histograms

underneath for BR 2289, BR 2323 & BR 2324 One of the most astonishing Halo CMEs took place on the 28 of

measurements  in
Athens (37.58°N, 23.47°E) initiated
in November 2000 with a standard
6NM-64

measurements of the station are

Cosmic

October 2003 and it was actually called: ‘Mother of all Halos’. It
of

[ called ‘Greek Effect’ and Forbush decreases

provided a major GI
21% as recorded at Athens NM (See Figure 5)

neutron monitor. The

. i is noteworthy that an approximately 24-hours window fro ]
being claborated automatically in Itis n otewor tb'\ that an approximately 24-h LI‘S &\ﬁmd ow from the
B ence of a SF = occurrence of a Halo CME is denoted. As
order to be compatible to other oecusrnos of a SF to the occurrence of a Halo CME i dLn()ELd A
expected Forbush decreases usually appear almost one day after the

stations data because of the

appearance of a Halo CME. Preferable days of these events within the

necessity to compare a number of

high  rigidity Bartels rotation seem not to exist.

stations in a good
quality data which is required for a
detailed study of CR variations and

:.I“.,!_MI,

a1 P el et o i e et 201D = 016

space weather conditions. The

resolution of the measurements

reaches as far as one second —

which is uniquely worldwide.

Figure 4: Recent extreme events

the Athens Neutron

recorded

Monitor Station - July/August 2004

(upper panel) and Isec High

Resolution Data

lower panel)




