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O Intro:
= Solar Modulation and Solar Extreme Events

A July 2005:

= Short description

= Solar activity

= Geomagnetic background
= Results from ANMODAP Center

= Cosmic Ray Anisotropy
= Cosmic Ray Gradient

= Conclusions
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Solar Extreme Events

2000/02/27 01:54 a2

Solar Flares Coronal Mass Ejection (CME)

Cane 2000; Harisson 1995; Hundhausen 1999
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Heliospheric phenomena recorded at Earth
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Solar Events Background

More then 8
CMEs per day More then 16

SFs per day
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A total of 80 Coronal Mass Ejections (CMEs) - out of which 17 Halo and
11 Partial Halo- as well as 214 highlighted by
, recorded in July 2005
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Development of
sunspots at the

visible side of the
Sun from 11th
until 18t of July
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Development of solar activity at the side of the Sun
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Most Important Events of July 2005

Intense western SF
on the 14/07/05

& the associated
series of CMEs
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® Avrepresentation of
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before its turning
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Geomagnetic Background

= Maximum Kp: 6

In order to characterize this as
a Geomagnetic Effect

Dst < -80 nT

(lyemori, T, et al. 1996)

Solar Extreme Events 2007

Athens 25/09/07



National & Kapodistrian

University of Athens SERLU SV CIT:

The over all picture from ANMODAP Center
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Cosmic Ray Anisotropy  Typical anisotropy
response to a shock

Direction inverse and
increase of the North-
South anisotropy

component
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Applying the Convection-Diffusion Approach
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Summarizing:

|.  The intense solar activity that forehanded the Forbush decrease on the 16t of
July could justify the recorded variation

II. The high equatorial anisotropy shows that an intense flux from Western particles
arrived at Earth on the 17t and can explain the sudden increase of CRs

lll. The recorded increase is in no case a Ground level one (GLE)

V. The geomagnetic indices Dst & Kp did not reach values that could justify a
geomagnetic effect

V. The Convection-Diffusion approach revealed a unique situation which
evolved at a more or less quiescent background

VI. Overall the complexity that dominated interplanetary space and evolved at
the Western part of inner heliosphere after the series of CMEs at 14/07/05

Solar Extreme Events 2007 Athens 25/09/07



National & Kapodistrian

University of Athens SISt

References

Belov A.V., E.A.Eroshenko, V.A. Oleneva, A.B., A.B. Struminsky, and V.G. Yanke Adv. Space Res. 27, 625-630, 2001

Belov A., Baisultanova L., Eroshenko E., Mavromichalaki H., Yanke V, Pchelkin V, Plainaki C., Mariatos G.: J. Geophys. Res.-
Space Physics 110, 9, A09520,d0i:10.1029/2005JA011067, 2005

Borie, M.A and Al-Thoy Proceed. of ICRC 2001, p 3450 2001
Cane, H. V. Space Science Rev. 93, 5 7~ ~~"°°

e Chen J. & Bieber W. J. The Astrophys We WOUId Ilke to thank a”

Eroshenko, E., Belov, A., Mavromiche CO”eagues prOVIdlng the , Yanke, V. Solar Physics 224, 345-358,

2004 data of their stations
Harrison, R.A. Astron. @ Astrophys. 304, 585 - 594, 1995

Hofer, M.Y. and E.O. Fluckiger, J. Geophys. Res., 105(A10), 23085-23098, 2000

Hundhausen, A.]. in K.T. Strong, J.L. Saba, B.H.Haisch and J.T. Schmelz, (eds.), The many faces of the Sun: a Summary of
the results from NASA’s Solar Maximum Mission, Springer, New York, 143, 1999

e Iyemori, T., and D. R. K. Rao, Ann. Geophysicae, 14, 608-618, 1996.

e Mariatos G., Mavromichalaki H., Sarlanis C., Souvatzoglou G. Modern Journal of Physics A, 20, 6711-6714, 2005

e Mavromichalaki H., Souvatzoglou G.,

Geophysicae, 23, 1-8, 2005 Thank you for your
e Mavromichalaki H., Gerontidou M., M. attention \., Belov A., IEEE NSREC No TNS-00273-2005
e Plainaki, C., Belov, A., Eroshenko, E., Kurt, V., Mavromichalaki, H., Yanke V. Adv. Space Res, 35, 691-696, 2005

1nou A., Belov A., Eroshenko E., Yanke V.: Annales

Solar Extreme Events 2007 Athens 25/09/07



(B=p}iHa

WIND MFI KP Major Frame Averages
July 16 GSE Coordinates 05

WIND MFI KP Major Frama Averages

July 17

GSE Coordinates 05

199

WIND MFI KP Major Frame Averages

July 18

GSE Coordinates

Al onae
b -
o

Fng L4
S PR

AR

P

12

18

FUSHERSTIRE IF SR S |

24

18
2641 264.1
-1.7 =43 =51
0.7 X \ 206
R{Re) 2651 3 1 2650
Time  0: 1:11 : O 18 0230
Generation Dote Tue Nov 15 01:3%:25 200
VUL TIR0

18
2639

=77

204 !
2648 48
18 027 2047

Generation Date Tue Nov 15 01:35:07 200
LKL Z0AS0T .00

263.7
=10.4
202
2647
12: 127

638
-11.2
202
4.7
18: 0115

638
=121
20,1
646

23503

Generation Dote Tue Nov 15 01:35:54 2006

VUL ST IR




