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Session 1- Slow Wind Streams, CMEs & 3D 

Structures of the Corona and Heliosphere 

 

 

Solar Variability and Earth’s Space Environment  

 

Natchimuthuk Gopalswamy 

Solar Physics Laboratory, NASA Goddard Space Flight Center, USA 

Nat.Gopalswamy@nasa.gov  

 

ABSTRACT: 

Earth‟s space environment is closely controlled by solar variability over various time 

scales.  Solar variability is characterized by its output in the form of mass and 

electromagnetic output. Coronal mass ejections (CMEs), flares, and coronal holes are 

the primary forms of solar variability as demonstrated by the extensive observational 

evidence that became available during solar cycle 23. CMEs and solar wind impact 

Earth‟s magnetosphere and occasionally cause huge magnetic storms that are potentially 

hazardous to space-based technological systems as well as ground installations such as 

power grids. CMEs also produce particle radiation, which poses serious radiation hazard 

to astronauts and space instrumentation. Solar mass emission also interacts with the 

mass entering into the heliosphere in the form of cosmic rays and neutral material. This 

paper outlines the primary processes by which solar mass and electromagnetic 

emissions affect Earth‟s space environment 
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ABSTRACT: 

We present new total eclipse observations of the HeI and the HeII shells at the 1 Mm 

heights around the Sun, demonstrating that the corona penetrate deep into the 

chromosphere following magnetic channels which makes the TR lower. Spicule feet are 

also analysed using the best resolution SOT/Hinode HCaII images processed using the 

operator Madmax.  
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Magnetic reconnection, current filaments and plasma ejection 

in laboratory toroidal plasmas 
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ABSTRACT: 

Magnetically confined plasmas are often affected by sudden plasma ejection events 

associated with formation of macroscopic structures that break the symmetry of the 

confining magnetic field. The unperturbed topology is an axisymmetric torus with 

magnetic surfaces nested around a magnetic axis. Macroscopic structures break the 

axisymmetry as they wind helically around the magnetic axis. Three main types of 

macroscopic structures can be identified, namely magnetic island chains, kink plasma 

displacements and current filaments. For each type of macroscopic structure examples 

will be given, the role of different free-energy sources will be discussed and analogies 

with events occurring in the solar environment will be presented. 

 

 

 

 

 

 

 

 

 

 

 

mailto:paolo.buratti@enea.it


IAGA International Symposium-2 December  4-8, 2009, Cairo, Egypt 

 

4 

 

Total Solar Eclipses to Understand the Dynamical Corona 

 

Luc Dame
1
, Amans Jean-Philippe

2
 & Kuzin Sergey

3
, Andrey Pertsov

3
 

Koutchmy Serge
4
 and Semeida Mohamed5

 

1
LATMOS/CNRS, France 

2
GEPI, Paris-Meudon Observatory, France 

3
Lebedev, Moscow, Russia 

4
IAP, Paris, France 

5
Solar Research Lab., NRIAG, Egypt 

luc.dame@aerov.jussieu.fr 

 

ABSTRACT: 

The line profile analysis of the Fe XIV 530.3 nm line, formed at 2 millions degrees, provides an 

excellent diagnostic of the dynamical state of the middle corona, between 1.1 and 3 solar radii, 

through measured effects of macro-turbulence, net motions, oscillations and waves. With a good 

temporal resolution of a few seconds, any measurement of non-thermal velocities distributed 

inside the coronal plasma is a good diagnostic for studying both the origin of the coronal 

heating and the sources of the solar wind. To explain the high temperature of the corona and 

how it is maintained, we investigate non-linear effects occurring during the propagation of 

waves inside a magnetically dominated atmosphere and further, in the outermost atmosphere 

where waves are guided. Waves obviously produce displacements, including unresolved proper 

motions which can better be studied by measuring Doppler-Fizeau effects seen in the broadened 

profiles of coronal emission lines. Because of the high level of structuring in the corona, as 

shown on high resolution coronal images, the observed broadening shows the integration effects 

along the line of sight. The use of simultaneously obtained images (and polarization 

information) helps to interpret the data. We describe the new spectrograph, based on an off-axis 

Littrow design (luminous setup using Ø100 mm objectives of focal length 600 and 1500 mm), 

and allowing a dispersion of 0.69 nm/mm along a 3 solar diameters long slit, and the 

instruments (imaging, polarization) used in complement for the interpretation. The spectra 

obtained during our last Total Solar Eclipse campaign in China in July 2009 are presented and 

their importance discussed. 
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ABSTRACT: 

Several ground facilities and space missions are currently dedicated to the study of the 

Sun and of the solar corona in particular. However, and despite significant progress with 

the advent of space missions and UV, EUV and XUV direct observations of the million 

degrees coronal plasma, much is yet to be achieve in the understanding of these high 

temperatures and of the coronal heating in general. Recent missions have shown the 

definite role of waves and of the magnetic field deep in the inner corona, at the 

chromosphere-corona interface, where dramatic changes occur. The dynamics of the 

corona is controlled by the emerging magnetic field, guided by the coronal magnetic 

field. Accordingly, the direct measurement of the chromospheric and coronal magnetic 

fields is of prime importance. The solar corona consists of many thin loops or threads 

with the plasmas brightening and fading independently. The dynamics in each thread is 

believed to be related to the formation of filaments, each one being dynamic, in a non-

equilibrium state. The mechanism sustaining that dynamics, oscillations or waves 

(Alfvén or MHD?), require both very high-cadence, multi-spectral observations, and 

high resolution. This is – partly – available during rare, unique, but time-limited, total 

solar eclipses, and foreseen in future Space Missions in formation flying (FF), 

noticeably ASPIICS ESA PROBA 3 (launch before end of 2013 to demonstrate FF) and 

HiRISE, the ultimate new generation ultrahigh resolution, interferometric and 

coronagraphic, Solar Physics Mission in FF, proposed for ESA Cosmic Vision in 2007 

(and pre-selected, allowing ASPIICS) and to be reproposed in 2011 (second call). 

HiRISE (High Resolution Imaging and Spectroscopy Explorer), at the L1 Lagrangian 

point, provides meter class FUV imaging and spectro-imaging, EUV and XUV imaging 

and spectroscopy, and ultimate coronagraphy by a remote external occulter (satellites in 
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formation flying 280 m apart) allowing to characterize temperature, densities and 

velocities in the solar transition zone and inner corona with, in particular, direct coronal 

magnetic field measurement (through forbidden emission lines and Hanle effect): a 

unique set of tools to understand the onset of coronal heating. We give a detail account 

of the proposed mission profile, major scientific objectives and model payload of 

HiRISE, a natural complement to the Solar Probe type missions lacking duty cycle, high 

resolution, spatial, spectral and temporal multi-temperature diagnostics and full coronal 

magnetometry. Before HiRISE is ASPIICS that might well be the only coronagraph in 

Space before HiRISE: we will describe its model payload, the results expected, and 

their importance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IAGA International Symposium-2 December  4-8, 2009, Cairo, Egypt 

 

7 

 

Total Solar Eclipses to Understand the Dynamical Corona 

 

Luc Damé 
1,2

, Amans Jean Philippe 
3
, Kuzin Sergey 

4
, Andrey Pertsov

4
, 

Koutchmy Serge
5
, Semeida Mohamed

6
, Besheir Marzouk

6
 

1
 LATMOS/CNRS, Verrières le Buisson 

                                           
2
 LESIA Paris-Meudon Observatory  

                                           
3
 GEPI Paris-Meudon Observatory, Meudon, France 

                                           
4
 Lebedev Institute, Moscow, Russia 

                                           
5
 Institut d`Astrophysique de Paris, Paris, France 

                                           
6
 Solar Research Laboratory, NRIAG, Helwan, Egypt 

                                                             luc.dame@aerov.jussieu.fr 

 

ABSTRACT: 

The line profile analysis of the Fe XIV 530.3 nm line, formed at 2 millions degrees, provides an 

excellent diagnostic of the dynamical state of the middle corona, between 1.1 and 3 solar radii, 

through measured effects of macro-turbulence, net motions, oscillations and waves. With a good 

temporal resolution of a few seconds, any measurement of non-thermal velocities distributed 

inside the coronal plasma is a good diagnostic for studying both the origin of the coronal 

heating and the sources of the solar wind. To explain the high temperature of the corona and 

how it is maintained, we investigate non-linear effects occurring during the propagation of 

waves inside a magnetically dominated atmosphere and further, in the outermost atmosphere 

where waves are guided. Waves obviously produce displacements, including unresolved proper 

motions which can better be studied by measuring Doppler-Fizeau effects seen in the broadened 

profiles of coronal emission lines. Because of the high level of structuring in the corona, as 

shown on high resolution coronal images, the observed broadening shows the integration effects 

along the line of sight. The use of simultaneously obtained images (and polarization 

information) helps to interpret the data. We describe the new spectrograph, based on an off-axis 

Littrow design (luminous setup using Ø100 mm objectives of focal length 600 and 1500 mm), 

and allowing a dispersion of 0.69 nm/mm along a 3 solar diameters long slit, and the 

instruments (imaging, polarization) used in complement for the interpretation. The spectra 

obtained during our last Total Solar Eclipse campaign in China in July 2009 are presented and 

their importance discussed. 
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Exact equilibria for solar magnetic fields 

 

Ahmed Hasan Khater, Moawad Mohammed Salah  

Beni-Suef University 
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ABSTRACT: 

We present a simple mathematical solution describing a family of nonlinear force-free 

magnetic fields in a Cartesian geometry and invariant in a given direction, which we 

take it to be the direction Oz of a Cartesian coordinate system Oxyz with unit vectors 

ex; ey and ez. This solution has several interesting applications in the study of the 

magnetic fields in the solar corona. 
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Correlation between ICMEs and Geomagnetic disturbances 

 

Samir NAIT AMOR, ABDELATIF Toufik 

Centre de Recherche en Astronomie Astrophysique et Géophysique 

snaitamor@yahoo.com 

 

ABSTRACT: 

We present a statistical study of ICMEs parameters and theirs associated geomagnetic 

disturbances from January 1997 to December 2006. Geomagnetic disturbances 

considered are those with Dst values less than -50nT. The results reveled that strong 

storms are not necessary due to Fast CMEs, but strong flares or association between 

flare and filament disappearing are responsible of big storms. Also time duration of the 

southward Bz, solar wind dynamic pressure and interplanetary conditions play an 

important role in determining the storms intensities. Dividing the events according to 

their longitudinal location revealed that most of the storms with Dst<-100nT are caused 

by solar activities located in the west hemisphere. To correlate the Dst values with VBs 

and Bz we used a linear function for -20<Bz <0 and power law for Bz £ -20. The results 

give good correlation coefficients and show that for strong southward Bz values the Dst 

seem to be saturated. 
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The 11 June 2001 Ulysses ICME event and its track  

back to the Sun 

 

C. Dumitrache ,  N. Popescu,   

Astronomical Institute of Romanian Academy 

nedeliapopescu@yahoo.com 

 

ABSTRACT: 

We analyze the interplanetary mass ejection event registered by Ulysses on 11 June 

2001. We compute the track back to the Sun of this event using a linear model. The 

solar source of this event is a coronal mass ejection occurred in the active region 09486. 

We investigate the circumstances of the CME onset and we extrapolate the coronal 

magnetic field lines in 3D using MDI photospheric magnetograms to understand the 

phenomenon. This event displays all ICME characteristics and a magnetic cloud with 

significant rotation of magnetic field. This CME-ICME has a slow down about 40 km/s 

in 1.35 astronomical unities (distance from Sun to Ulysses spacecraft). 
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The dynamic heliosphere 

 

Marius S Potgieter 

Unit for Space Physics, South Africa 

marius.potgieter@nwu.ac.za 

 

ABSTRACT: 

The global features of the heliosphere influence what happens inside its boundaries on a 

variety of time-scales. The two Voyager spacecraft crossed the solar wind termination 

shock in December 2004 and in August 2007, respectively, providing us with new 

insight about the geometry and dynamics of the heliosphere. Galactic and anomalous 

cosmic rays are the messengers that convey vital information on global heliospheric 

changes in the manner that they respond to these changes. By observing cosmic rays 

over a wide range of energies at Earth and on spacecraft, a better understanding is 

gained about heliospheric phenomena such as space weather and space climate. This 

presentation addresses the relation between solar activity, cosmic ray variations and the 

geometry and dynamics of the heliosphere. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:marius.potgieter@nwu.ac.za


IAGA International Symposium-2 December  4-8, 2009, Cairo, Egypt 

 

12 

 

The effect of non-adiabatic process on solar coronal 

oscillatons 

 

Hossein Safari 

Dept. of Phys., Zanjan Univ., Zanjan 

safari@znu.ac.ir 

 

ABSTRACT: 

The influence of non-adiabatic process and longitudinally stratification on the slow 

modes of the solar coronal are studied. The corona are modeled as a magnetic media of 

plasma with density is stratified along the magnetic field. In corona plasma conditions, 

the MHD equations are reduced a single ordinary Klein-Gordon eigenvalue equation. 

The oscillation frequencies, the frequencies ratios, and eigenfunctions are studies both 

analytically and numerically. 
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The Role of Laser Scan in Fault Prediction 

 

Reza Arab Sahebi 

National Geographic Organization 

reza.arabsahebi@yahoo.com 

 

ABSTRACT:  

Fault is one of the most dangerous phenomena in nature, and then in critical region we 

have many problems. We can use terrestrial laser scanning to carry out precise 

measurements of the 3D geometry of well exposed fracture surfaces. In this paper we 

compare 2 phases observation in same region and obtain displacement vector (absolute 

and orientation). The achieved results show high-accuracy about this phenomenon.  
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THE DYNAMICS OF TWISTED MAGNETIC FLUX 

TUBES (ROPES) IN SOLAR CORONA AND CORONAL 

MASS  EJECTIONS (CME) 

 

Alexander A. Solov`ev, Kirichek A. Elena 

Pulkovo astronomicalobservatory, Russia 

solov@gao.spb.ru 

 

ABSTRACT:  

The problem of MHD-modeling of CME observed in solar corona and interplanetary 

space is considered. Studying these phenomena is of great importance because CME, as 

well as the solar flares, play the governing role in the forming of heliosphere and the 

current state of space weather. Most theoretical models of loop-like mass ejections are 

based on the dynamics of electric currents in vacuum, not in the plasma. (E. Parker in 

his last book “Conversations on electric and magnetic fields in the Cosmos”, Princeton 

(2007) has diagnosed this wrong conception of “electric circuits on the Sun” as an 

“intellectual derailment” and “scientific calamity”). The confinement of electric currents 

takes place in high-conductive cosmic and solar plasma in contrast to laboratory plasma 

maintained in vacuum by means of strong external magnetic field created by the 

controlled electric currents. In laboratory, we usually apply a voltage to a coil of wire to 

produce a magnetic field, but in large-scale moving cosmic plasma, it is magnetic field 

that drives the current. Thus, in MHD, the magnetic field causes the electric currents, 

not vise versa. The solar activity is produced by magnetic fields. These fields appear 

from subphotospheric lay-ers as well localized structures, during a very short time 

(hours, days). Every such quickly arisen magnetic element can be surrounded by a large 

enough Amperian loop (some arbitrarily chosen, closed contour), so that the integral 

circulation of magnetic field along this contour turns to be equal to zero. It is because 

the diffusion of magnetic field in high-conductive plasma is a very slow process, and 

magnetic field lines of arisen magnetic element did not reach the remote points of the 

Amperian loop yet. Hence, in accordance with Ampere low, the net current embraced 
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by this Amperian contour is equal to zero, too. It is the well known effect of current 

confinement in high conductive cosmic plasma. This basic property of twisted magnetic 

ropes is to be taken into account when the forces acting on the twisted magnetic loop are 

calculated and dynamics of loop-like CME is analyzed. We have undertaken the 

theoretical analysis of dynamics of twisted magnetic loop in a simple potential magnetic 

field, external in relation to the flux rope. It was shown that for this type of 

configuration even the slight integral twisting of the rope (about 0,05-0,07) can be 

sufficient to provide the rising of the top part of the loop to the heights up to 100 

thousand kilometers. The theoretically derived regimes of the loop movement are in 

good agreement with the dynamics of the finite loop-like ejection observed by TRACE 

on 27 May 2002. 
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Spatio-temporal reconstruction of oscillating coherent 

structures advected by a coronal mass ejection 

 

Daniele Telloni, Antonucci Ester 

INAF - Osservatorio Astronomico di Torino 
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ABSTRACT: 

We present the results of the spatio-temporal reconstruction of the periodic density 

fluctuations carried out by the coronal mass ejection (CME) occurred on 2006 

December 24 in the South polar coronal hole. The investigation has been performed by 

applying a wavelet analysis to SOHO/UVCS observations of the intensity of the 

hydrogen Ly-alpha 1216 angstrom line. Significant density oscillations, covering a wide 

and continuous range of scale sizes with a 5/3 scaling law typical of a turbulent regime, 

are observed during the transit of the CME front. The Kolmogorov-like spectrum 

observed within the CME is evidence for the nearly incompressible turbulent character 

of the CME plasma. The inherent phase information residing within the complex 

wavelet transform allows the identification of wave packets of similar frequencies and 

time-scale correlated transported by the CME. Hence this study points out that the 

plasma advected by the CME is affected by coherent structures, oscillating with the 

same phase and with a higher amplitude in comparison to the ambient solar wind 

plasma, that develop a turbulent cascade probably due to strong nonlinear interactions.  
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On the 3D Reconstruction of Coronal Mass Ejections using 

Coronagraph Data 

 

Marilena Mierla and SECCHI Consortium 

marilena@geodin.ro 

 

ABSTRACT 

Coronal Mass ejections (CMEs) are enormous eruptions of magnetized plasma 

expelled from the Sun into the interplanetary space, over the course of 

minutes to hours. They can create major disturbances in the interplanetary 

medium and trigger severe magnetic storms when they interact with the 

Earth's magnetosphere. It is important to know their real speed, 

propagation direction and 3D configuration in order to accurately predict 

their arrival time to the Earth. Using data from SECCHI-COR coronagraphs 

onboard STEREO mission which was launched in October 2006 we can infer the 

propagation direction and the 3D structure of such events. 

First, we present a summary of different techniques which have been used 

to infer the 3D configuration of CMEs in COR field of view. Then, we apply 

these techniques on different CMEs observed by coronagraphs. A comparison 

of results obtained from the application of different reconstruction 

algorithms is presented and discussed. 
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ABSTRACT: 

The present work is on the study of a coronal streamer observed in March 2008 at high 

spectral and spatial resolution by the Ultraviolet Coronagraph Spectrometer (UVCS) 

onboard SOHO. On the basis of a spectroscopic analysis of the O VI doublet and HI Ly 

alpha lines, the solar wind plasma parameters are inferred in the extended corona. The 

analysis accounts for the coronal magnetic topology, extrapolated through a 3D 

magneto-hydrodynamic model. The results of the analysis allow an accurate 

identification of the formation of the current sheet, one of the source regions of the slow 

coronal wind. 
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Network boundary study with HINODE/EIS spectrometer in 

quiet Sun and coronal hole 
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abbo@oato.inaf.it 

ABSTRACT: 

Using observations of 2008-2009 from EIS spectrometer on Hinode, we analyse 

intensity maps over a range of temperatures through the upper solar atmosphere, from 

transition region up to coronal layers. The study concerns the width of the network 

boundary as a function of the temperature in two regions, coronal hole and quiet Sun. 

Preliminary results show that there is a difference, likely due to different magnetic 

structures of the flux tubes. 
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Session 2- Fast Solar Wind & Plumes   

 

Recent advances in coronal plumes physics 

 

Giannina Poletto 

INAF -Arcetri Astrophysical Observatory 

Firenze, Italy  

poletto@arcetri.astro.it 

 

ABSTRACT: 

Solar coronal holes (CHs) appear in X-ray images of the Sun, as weakly emitting 

inhomogeneous regions, which, at solar minimum, occupy polar areas. The    

inhomogeneous nature of holes is due to the presence of short-lived features that 

occasionally show up within CHs: among these, the most popular are plumes, thin ray-

like structures, brighter than the ambient medium, sometimes seen up to heliocentric 

altitudes of ~ 30 solar radii. Because fast solar wind (SW) originates in CHs, an obvious 

question to ask is whether plumes play any role in this process: does SW emanate from 

plumes or from the surrounding medium? In order to answer this question we need to 

know the physical parameters of plumes, their morphology, their lifetime and frequency 

of occurrence. Here we review the present knowledge of plume characteristics, as well 

as recent results on their morphology, and we Illustrate the answers of theoretical 

models on their role in fast solar wind. 
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ABSTRACT:  

We will present the EIS-SUMER Imaging and spectroscopic observations of 

propagating disturbances in polar coronal hole regions with 15-20 minute periodicity. 

These oscillations are detected with coronal lines in inter-plume region of polar coronal 

hole which has its origin in the on-disk bright region of coronal hole, presumably the 

footpoint of the coronal funnel. The SUMER spectroscopic observation gives the 

information about the fluctuation in intensity as well as in velocity whereas EIS slot 

image gives fluctuations only in intensity but optimizes the probability of overlap 

between the two instruments. We also see signatures of acceleration. These waves are 

interpreted as magnetoacostic in nature and can be responsible for the acceleration of 

the fast wind. we also make a comparison of wave acceleration within plume and inter-

plumes. This will prove if the plume or inter-plume is the preferred channel for 

acceleration. 
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SOLAR WIND : A TUTORIAL  

 

Guy LEBA KABONGO 
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geekale@gmail.com 

 

ABSTRACT:  

Inside the Sun, a process known as nuclear fusion takes place and implicates the 

transformation of four hydrogen nuclei into a helium nucleus. This reaction produces 

energy, which travel up to the Sun surface. While that travel, hydrogen atoms heat up 

more than 1 Million °C on the solar surface, and then decompose into electrons and 

protons called by the all heliophysical community as plasma. The plasma gas is forced 

to burst out from the solar surface by the high pressure it has, and then it runs through 

interplanetary space at extreme - high –speed of around 650 Km.S-1 for been called 

Solar wind. 
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The Saga of solar wind 
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ABSTRACT: 

In 1954, I had an opportunity to go to Dr. Simpson´s group at the University of 

Chicago, USA. There, I met Dr. Biermann from Germany who had come to plead his 

case of the idea of solar corposcular emissions hitting comet tales and deflecting these 

away from the Sun. Here, I describe the inreresting conversation betweem Biermann 

and Simpson, who disagreed with the idea completely and a few years later, asked 

Eugene Parker to look onto it and refute Biermann´s idea. What happened was 

something very different, with Eugene Parker formulating his solar wind theory in 

1957, opposed by everybody including Simpson, but supported strongly by Thomos 

Gold. In spite of ferocious opposition, Parker and Gold refined the solar wind idea and 

finally triumphed when satellite data in early 1960s confirmed the existance of solar 

wind. It is an interesting story with lot of emotions and personal touch. 
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ABSTRACT: 

Eclipse observations of the W-L corona show linear rays above active regions at times of solar 

maximum. They were called “threadlike streamers” by M. Waldmeier, and fine rays by others. 

Sometimes a screw-like structure was reported. Linear rays are also observed in the field-of-

view of the C2-LASCO coronagraph, in excellent correspondence with the eclipse results. 

Observations suggest they are high speed streams as i/ they apparently “ignore” the large scale 

potential coronal magnetic field rooted in the under-lying photosphere; ii/ they show high 

transverse gradients and abnormal radial gradients along a collimated linear direction and iii/ 

they appear in relation with the flare activity producing radio bursts. A possible origin is the 

neutral magnetic points located above the active region. A selected prominent case taken from 

the 2001 eclipse observation in Angola is analysed with different methods, including the use of 

“time-slice” synoptic maps constructed using SoHO-Lasco C2 images taken using a 1 hour 

cadence. A clear variation near the time of the eclipse observation is recorded, suggesting that 

the stream has a limited line of sight extension. Several reconnection mechanisms exist to 

explain how the plasma is heated and even how electrons are accelerated, possibly to large 

quasi-relativistic velocities responsible for the type III radio bursts. A colour index signature 

resulting from the inverse Compton scattering could exist. A curious analogy with collimated 

eruptions occurring inside coronal holes and usually called jets is pointed out, although it is 

difficult to imagine the sudden emergence of a new flux inside a flaring active region to explain 

linear rays above active regions. Linear rays could possibly reveal a component of the fast wind 

coming from low latitudes sometimes correlated with the position of flaring active regions at the 

surface of the Sun, in case open field lines exist higher where the separatrix rises above the 

neutral point. 
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The turbulent cascade in fast solar wind: the role of   

magnetic field 

 

Luca Sorriso-Valvo 

LICRYL - CNR 

sorriso@fis.unical.it 

 

ABSTRACT:  

The turbulent cascade is investigated in polar, fast solar wind measured by Ulysses 

spacecraft in 1996. The Yaglom law is used to reveale the presence of the nonlinear 

cascade. The role and influence of the magnetic field in the cascade is studied at the 

different scales. In particular, at large scales the velocity seems to be leading and 

transporting the magnetic field fluctuations, so that the turbulence become purely fluid, 

rather than magnetohydrodynamic. This is observed in parts of the wind, whereas other 

portions show different behaviour, including active magnetic contribution to the 

cascade. Therefore, the turbulent cascade seems not to have universal properties in the 

solar wind, but it's rather strongly dependent on the local conditions. 
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ABSTRACT: 

 It is known that a fast solar wind has its source originated from Coronal Holes(CHs), 

but what kind of physical processes in CHs involved in that - it remains unknown. In 

this report evolution of CHs and their connection with fast solar wind is studied on the 

base of EIT/SOHO data. During passing through solar disc a change of number and flux 

of coronal bright points (CBP), „sea anemia‟ in CHs as well as structural modification 

of form and area of CHs are studied. A temporal variation of magnetic flux in CH is 

studied also. An automatic method of CH, CBP and magnetic bipoles allocation in CH 

developed by authors is used [1,2]. It is shown that longitudinal distribution of nearby 

equatorial coronal mass ejections from LASCO data well coincides with longitudinal 

distribution of source of fast solar wind from Advanced Composition Explorer (ACE) 

[3]. The finding of CH evolution features is compared with fast solar wind from ACE. 

References 1)I.Sattarov, A.A.Pevrsov, N.V.Karachik, and A.M.Tillaboev, 2004, in eds., 

A.V. Stepanov, E.E. Benevolenskaya, A.G.Kosovichev, Multi-wavelength 

investigations of solar activity, Proc.IAU Symp., p.665; 2)N.V.Karachik, A.A.Pevtsov, 

I.Sattarov, 2006, Astrophys.J., v.642, p.562 3)I.Sattarov, N.V.Karachik, and 

A.M.Tillaboev, 2009, Proc. Crimean Astrophysical Obs., v.104, № 6, 156  
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Investigations of the Present Drop of the Solar Wind’s 

Velocity and Flux 
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ABSTRACT:  

Comparative studies of the components of the present solar wind of different energies at 

the solar minimum between cycles 23 and 24 and those between cycle 22 and 23 are 

made. This comparison is extended to the estimation of the solar wind during the 

previous drops of solar wind around 1900 and perhaps around 1800 and during the 

Maunder minimum. 
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Alfvén waves in polar coronal holes 
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1
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2
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2
 

1
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2
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ABSTRACT:  

Fast solar wind originates from the polar coronal hole regions. Using the line width 

variation of spectral lines with height, one can  try to identify the presence waves as 

they propagate out of the sun. The characteristic properties of these waves can also be 

studied while studying the variation of line widths. We use raster data obtained with the 

EUV Imaging Spectrometer onboard Hinode. Density sensitive line ratios of 

\ion{Fe}{xiii} 203.82/202.04 and \ion{Fe}{xii}  186.88/195.12 together with 

corresponding CHIANTI atomic data are used to calculate the density.  

Full-Widths-at-Half-Maximum and Doppler maps are obtained from the strongest 

\ion{Fe}{ xii} 195.12 \AA\ spectral line. For the polar region, the line width data show 

that the nonthermal line-of-sight velocity increases from 26 km/s at 10´´ above the limb 

to 42 km/s some 150´´ (i.e. ~110 000 km) above the limb. The electron density shows a 

decrease from 3.3 × 10^9 cm-3 to 1.9 × 10^8 cm-3 over the same distance.  These 

results imply that the nonthermal velocity is inversely proportional to the quadratic root 

of the electron density, in excellent agreement with what is predicted for undamped 

radially propagating linear Alfvén waves. Our data provide signatures of Alfvén waves 

in the polar coronal hole regions, which could be important for the acceleration of the 

solar wind. 
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Complete characterization of a CME-driven shock  

from UV spectra, white light coronagraphic images 

and radio dynamic spectra 

 

Bemporad, A., Mancuso, S. 

INAF-Turin Astronomical Observatory 

 

ABSTRACT: 

We report on the analysis of a peculiar fast CME-driven shock associated to the 

eruption of March 22, 2002. The event was observed by the SOHO/UVCS instrument at 

4.1solar radii, with the spectrometer slit placed in correspondence of the flank of the 

expanding CME. Signatures of a strong MHD shock are observed not only in radio 

(where a strong type-II radio burst was observed), but also in white light 

SOHO/LASCO data (where a density gradient located above the expanding CME front 

was observed). Hence, UVCS, LASCO and radio data have been used to estimate not 

only the shock compression ratio and the plasma temperature, but also, by applying the 

Rankine-Hugoniot equations for the general case of an oblique shock, the strength of 

the involved coronal magnetic field. 
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Long duration off limb observations of a polar 

coronal hole with HINODE/EIS spectrometer 

 

Bemporad, A., & Abbo, L. 

INAF-Turin Astronomical Observatory 

 

ABSTRACT: 

Between February 24-25, 2009, the EIS spectrometer onboard HINODE performed 

more than 22h of continuous "sit & stare" observations over the North polar coronal 

hole, with an exposure time of 500s. Spectra were acquired with the 1" slit placed off-

limb, in order to cover altitudes up to 0.25 solar radii (8.7e5 km) over the limb. Spectral 

lines such as FeXII 186.88, FeXII 195.12, FeXIII 202.04, HeII 256.32, and CaXVII 

192.81 have been observed with good statistics up to different altitude ranges. From the 

observed line intensities and line profile widths we have derived electron density and 

ion kinetic temperature profiles: these have been used to investigate the presence of 

Alfvèn waves above the coronal hole, by assuming conservation of the wave energy 

flux along magnetic flux tubes. Moreover, intensity and FWHM fluctuations of the 

FeXII 195.12 line (possible signature of magnetoacustic propagating waves) have also 

been studied with wavelet analysis.  
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Session 3- Influence of solar wind turbulence on 

geomagnetic activity and Earth's atmosphere 

 

 

Severe disturbances of the Earth’s Low Latitude Ionosphere 

and Thermosphere due to Solar Wind-Magnetosphere 

Interaction 

 

Mangalathayil Ali Abdu 

Instituto Nacional de Pesquisas Espaciais 

maabdu@dae.inpe.br, abdu.manga@gmail.com 

ABSTRACT: 

 Severe disturbances of the Earth‟s low latitude ionosphere and thermosphere due to 

Solar wind-magnetosphere interaction. M. ALI. ABDU Instituto Nacional de Pesquisas 

Espaciais São Jose dos Campos, SP, Brasil. maabdu@dae.inpe.br The CMEs and high 

speed solar wind streams that originate from an active Sun interact with the Earth‟s 

magnetosphere producing severe magnetic storms and associated modifications to the 

ionosphere and atmosphere. Intense electric fields and currents, storm energy input and 

high latitude heating characterize the drivers of the ionosphere-atmosphere disturbances 

that extend from auroral to equatorial latitudes. At the development of a magnetospheric 

storm the interplanetary/ high latitude electric fields promptly/instantly penetrate to 

equatorial latitudes where the ionospheric phenomenology is drastically modified. The 

auroral heating causes enhanced thermospheric global circulation producing disturbance 

wind dynamo electric fields that follow the prompt penetration electric fields. These 

electric fields drastically modify the major phenomena of the low latitude ionosphere in 

different ways: the dayside ionosphere, lifted up by intense eastward electric field, is 

significantly enhanced with large increases in its total electron content (TEC); the 

ionization anomaly belt expands to mid-latitudes; the equatorial plasma bubble/spread F 

irregularity development is significantly enhanced, or totally suppressed; the equatorial 
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electrojet current strength increase by several folds or the flow reverses from eastward 

to westward. These changes depend upon the disturbance electric field polarity 

determined by the storm evolution phase and the local time. The intensifications in the 

TEC and plasma bubble irregularities produce significant impact on different space 

applications systems, such as those used in GPS based navigation and other 

applications. This paper will present the different aspects of the solar and space weather 

disturbance impacts on the equatorial and low latitude ionosphere and their 

consequences to our understanding of the storm time coupling processes of the Earth‟s 

low latitude ionosphere-thermsophere system. 
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Signatures of Equatorial Anomaly and Scintillations         

Over Kenya 

 

P. P. Baki, Olwendo C. J. 

Department of Physics, University of Nairobi, Kenya 

paulbaki@gmail.com 

 

ABSTRACT: 

In this paper we present preliminary results the phenomenon of plasma equatorial 

anomaly and scintillations as depicted by Magnetometer and GPS derived data gathered 

over Kenya. 
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ON THE POSSIBLE DRIVERS OF PRESTORM 

IONOSPHERIC PHENOMENA 

 

Victor U Chukwuma 

Department of Physics, Olabisi Onabanjo University, Ago-Iwoye, Nigeria 

victorchukwuma@yahoo.com 

 

ABSTRACT:  

An investigation of the ionospheric pre-storm phenomena associated with the very 

intense geomagnetic storm of November 20-21, 2003 is presented using heliophysical, 

solar wind, geomagnetic and foF2 data. The foF2 data were obtained from ionosonde 

stations located in East Asian sector: Manzhouli, Chongqing, Guangzhou, Hainan; 

Australian sector: Darwin, Learmonth and Mundaring; the European/African sector: 

Juliusruh/Rugen, Rome, Athens and Grahamstone and the American sector: Goosebay, 

Milestone Hill, Wallops Island, Puerto Rico and Jicamarca. Our results show that the 

pre-storm ionospheric phenomena only occurred on November 20 at Hainan, 

Learmonth, Mundaring and Goosebay with respective 32%, 22%, 24% and 49% 

enhancement in foF2 at ~0800 UT and at Jicamarca with a strong foF2 depletion of ~ -

33% between 0100 and 0600 UT. The present results show that the pre-storm 

phenomena did not indicate any longitudinal dependence, which means that their origin 

does not derive from local time effect. However, the fact that the enhancements 

occurred in simultaneity at two widely separated longitudinal zones suggest a role by 

the magnetospheric electric field, whereby a prompt penetrating electric field would 

cause dayside enhancement at Hainan, Learmonth and Mundaring and a disturbance 

dynamo electric field would cause nightside enhancement at Goosebay. But a 6% 

increase in hmF2 observed at Learmonth cannot account for enhancement in foF2 at 

that station. Also the positive storm observed at Goosebay at 0800 UT cannot be 

accounted for by the 8% downward movement of the F2-region here. These results 

suggest that both prompt penetrating electric field and disturbance dynamo electric field 

may not be the main drivers of pre-storm phenomena. The occurrence of flares at 0212 

and 0747 UT on November 20 appeared to suggest that the flares could be responsible 

mailto:victorchukwuma@yahoo.com


IAGA International Symposium-2 December  4-8, 2009, Cairo, Egypt 

 

35 

 

for the enhancements at Hainan, Learmonth and Mundaring. But these occurred in near 

simultaneity with the nighttime intense positive storm at Goosebay as well as the 

depletion of foF2 at the low latitude station of Jicamarca implying that solar flares are 

not the main drivers for the enhancements. The present results appear to suggest that 

pre-storm ionospheric phenomena could be the result of some underlying mechanisms 

that are working together. 
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Does solar wind turbulence drive geomagnetic activity? 

 

Raffaella D`Amicis, Bruno Roberto, and Bavassano Bruno 

INAF - IFSI, (ITALY) 
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ABSTRACT:  

The solar wind – magnetosphere relationship has been widely studied in the presence of 

intense perturbations in the solar wind, causing geomagnetic storms and substorms, by 

means of the so-called coupling parameters. However, remarkable variations in the 

geomagnetic field occur even in absence of such perturbations. In those conditions, 

MHD solar wind turbulence plays a relevant role in the geomagnetic response. In this 

work, we present a statistical analysis aiming to investigate the relationship between 

solar wind MHD turbulence and geomagnetic activity at high and low latitudes as 

measured by the AE and SYM-H indices, respectively, considering also different phases 

of the solar cycle. 
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Space weather effects in extrasolar planetary systems 
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ABSTRACT:  

Space weather denotes the influences mainly from the Sun on the Earth and space near 

Earth. Several examples of extrasolar planetary systems are known and we will 

overview the specific properties of their host stars. The habitable zone around host stars 

strongly depends on the properties of the host stars. The extension of the circumstellar 

habitable zone also plays a role for the estimation of space weather influences. We will 

concentrate on stellar winds, stellar mass ejections and stellar flaring activities. 
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Planetary magnetospheres 
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ABSTRACT:  

The lecture offers an innovative view of the mechanism of the Earth's magnetism in 

accordance with the recent discoveries of the NASA spacecraft, Themis. These support 

the hypothesis of massive plasmatic entries into the magnetosphere and subsequentially 

into the Earth's planetary body in the polar and equatorial areas. The work suggests that 

the induced Earth's electric currents are skewed according to magnetoelectric laws 

especially in the Earth's core. This forms an bi-stable electromagnetic setup defined by 

the time-constant of the L-R circuit, being able to swap polarity at favorable conditions. 

The work also identifies the tectonic proceses as well as the differential core rotation as 

a reason of slow westbound magnetic pole drift. Balancing the planet's electrical 

potentials, the work also offers an additional view on the lightning discharge processes 

and the Earth's thermal balance. The priciple generalization is also valid for other 

planets of the Solar system. 
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ABSTRACT:  

This paper presents the first observations of the diurnal behavior of the equatorial 

anomaly over the Mideast and northern Africa from a Coherent Ionospheric Doppler 

Receiver (CIDR) located at Helwan, Egypt (29.8641 N, 31.3172 E). The CIDR derives 

the line-of-sight, relative Total Electron Content (TEC) from the relative Doppler shifts 

in two coherent frequencies (150MHz and 400MHz) received from LEO satellites. The 

CIDR's latitude profiles of the TEC show small-scale structures throughout both 

magnetically quiet and stormy days, in addition; night-time low-latitude peaks are 

observed around the near local midnight. These observations agree with in situ electron 

density measurements from DMSP satellites.  
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TROPOPAUSE ATMOSPHERIC AEROSOLS OVER 

TROPICAL AFRICA 
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ABSTRACT:  

Recent analyses and Laboratory experiments have shown that Sunspot counts is lagged 

by cosmic ray by about a year at every alternate cycle. This study proposed that the 

reversal of the suns magnetic field allow the cosmic ray to interact with the coronal 

mass ejection (CME) which occurs at the suns equatorial region during the early part of 

the solar cycle. This accounts for the systematic lag by affecting the level of cosmic ray. 

Scientific research have revealed that the geomagnetic field, solar activity and energy 

level reaching the earth‟s surface are well connected through the variability of solar 

wind intensity and cosmic rays. Ions can act as sources for new particles, and these 

experimental studies coupled with aircraft measurements have found evidence for 

cosmic ray – induced aerosol formation in the upper troposphere (near tropopause) 

through Ion-Aerosols clear-air mechanism and Ion-Aerosols near cloud mechanism. 

Cosmic ray-cloudiness hypothesis has demonstrated a mechanism whereby cosmic ray 

fluxes (CRF) can affect low latitude cloudiness in that an increase in CRF ionization 

rate lead to an increase in condensation particles production in the lower troposphere 

but decreases in the upper troposphere reducing the nucleation rate thus relatively low 

concentration of aerosols.. Analyses of the variation of the annual sunspot number have 

shown an out of phase relationship with the indices of annual mean cosmic ray fluxes 

(CRF). Solar magnetic phases indicate that broad CRF peaks occurs during positive 

phase and sharp peak over the negative phase as the magnetism change phases over 22 

years period denoted by the maximum sunspot number, and significant increase in solar 

activity which translate in relative decrease in cosmic ray shows a repeat cycle of 10 

mailto:opanga_ogaja@hotmail.com


IAGA International Symposium-2 December  4-8, 2009, Cairo, Egypt 

 

41 

 

years and lag two years. We use Moderate Resolution Imaging Spectroradiometer 

(MODIS) Level-6 Aerosols products dataset from National Aeronautics and Space 

Administration‟s (NASA‟s) Aqua satellite for the period 2000 to 2008 to determine the 

temporal characteristics of aerosols optical thickness over the African tropical region. 

Monthly level-3 sulfates aerosols column optical thickness from Goddard Chemistry 

Aerosol Radiation and Transport (GOCART) Model products between 2000 and 2004 

and Halogen Occultation Experiment (HALOE) aboard Upper Atmosphere Research 

satellite from 1991 to 2005 were also utilized. We correlated the above to Monthly 

mean Sunspot Number and Wolf Sunspots Number obtained from the National 

Geophysical Data Center (NGDC) of National Oceanic and Atmospheric 

Administration (NOAA). We also compared the generated time series plots of the above 

parameters. 
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Solar geomagnetic field analysis using the 1D Wavelet 

Transform Modulus Maxima Lines (WTMM) 
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ABSTRACT:  

This work focuses on short term solar geomagnetic field activity analysis and the 

development of new technique of investigation which takes into account its non 

stationary property in order to help detecting main events such as sudden solar storms 

(SSC). In this study, we analyze the horizontal component of the magnetic field 

recorded by 4 InterMagnet observatories located at various latitudes, from high, close to 

auroral regions to low, close to equator. The analysis is performed using quiet and 

disturbed days 1 min-value sampling data during some period of time containing more 

than a decade. The intrinsic properties of high-frequency signals and the related 

causative sources are explored using the 1-D Continuous Wavelet Transform Modulus 

Maxima lines (WTMM). The obtained results clearly show that the major magnetic 

singularities of the field, such as SSC are characterized by very low values of Holder 

exponents estimated at the local maxima of the Wavelet Transform. Generalized fractal 

dimension is then derived and used as a new powerful parameter describing the 

geomagnetic activity. We show that the main phases of an SSC are uniquely 

characterized. Holder coefficient could be a good candidate as an efficient key indicator 

of geomagnetic activity and singularity detection. 
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ABSTRACT:  
We present a new list of ICME events deduced from the ACE data at L1. This list is 

automatically produced from four different criteria (proton temperature, interplanetary 

magnetic field, alpha to proton ratio and iron charge state). It spans from 1998 to 2006. 

This list is then correlated to CMEs at the sun. We compute the energy transfer to the 

magnetosphere during the selected events. We corrrelate this coefficient to the Dst 

geomagnetic index and show that the correlation increases after a few hours. Finally, we 

show that the most reliable parameter for such a comparison is the Akasofu ǫ3 

parameter. 
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acceleration of fast solar wind 
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ABSTRACT:  
 

Waves play an important role in the heating of the solar corona and in the acceleration 

of he fast solar wind from Coronal Holes (CHs). To detect the presence of propagating 

waves in the corona and to study their properties, spectral observations were performed 

over polar coronal hole with the SUMER spectrometer on SoHO (JOP-196) and the EIS 

spectrometer on Hinode (HOP-045). The two observed datasets are covering the plume 

and inter-plume region, giving an opportunity to compare both the regions. The 

SUMER spectroscopic observation gives the information about the fluctuation in 

intensity as well as in velocity whereas EIS slot image gives the fluctuations in intensity 

and ensures the maximum possibility of overlap with SUMER slit. The preliminary 

result indicates the presence of propagating waves having period 8-20 min and speed 

75-125 km/s in both regions. These oscillations have been observed in many 

spectroscopic lines having different formation temperature from EIS-SUMER 

instrument and are highly correlated. A detailed analysis and energy flux calculations 

which may lead to either the plumes or inter-plumes are the preferred channel for the 

acceleration of solar wind. The detailed results and conclusions drawn from these can be 

discussed in this presentation.  
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ABSTRACT:  

The solar wind blows not only because of the hot corona and rarefied interstellar 

medium around the Sun, as often correctly assumed, but also because of the 

evolutionary stage of the star and the driving role of electromagnetic forces in the 

corona. It is not excluded that solar-like stars can exist with the hot corona surrounded 

by the rarefied interstellar medium, but without any stellar wind outflow or even in the 

accretion state. The existence of such stars (acceptors) is not prohibited by physical laws 

and could be searched in UV line Doppler measurements as well as other stars similar to 

the Sun in this respect (donors). Donors and acceptors can be isolated or grouped in 

binary or more complicated associations of stars. Laminar and turbulent plasma 

processes coexist in the solar corona. Multiplicative and additive solar wind formation 

processes lead to lognormal and Gaussian statistical distributions of the plasma and 

electromagnetic field parameters, which are documented by observations onboard 

spacecraft and satellites during solar cycles 19-23.  
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ABSTRACT:  
What determines the amount of precipitation in the Mediterranean area is the sign of the 

North Atlantic Oscillation. The sun has a leading role in reversing the sign of the NAO. 

Weak solar cycles render the NAO negative. Right now the sun has entered into a 

period of low activity and indeed we are now (NAO-), such inactivity would last for a 

prolonged time. Eventually we should expect increased precipitation and also decreased 

temperature over the Mediterranean zone and drier conditions over Northern Europe at 

least for the next decade. Increased cereal cultivation on rain fall in the Mediterranean 

zone should be made. On the other hand expected low rainfall would greatly affect the 

wheat cultivating zone in Europe. Expected rise of the Aral and Dead Sea levels and 

Lake Chad level are expected in response to the solar induced climate change.. Lake 

Victoria and other Equatorial Lake s would show cyclic rise and fall due to rise and fall 

of the coming weak solar cycles. East African Lakes and the American Great Lakes 

would also be affected and God knows best. 
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ABSTRACT: 

The solar wind data, geomagnetic variations, virtual ionosphere height h'F and the 

critical frequency foF2 data during the geomagnetic storms are studied to demonstrate 

relationships between these phenomena. We study 5-min ionospheric variations using 

the first Western Pacific Ionosphere Campaign (1998 - 1999) observations, 5-min 

interplanetary magnetic field (IMF) and 5-min auroral electrojets data during a 

moderate geomagnetic storm. The ionospheric 5-min variations at the equatorial stations 

which allow calculating in detail time delays of the auroral and equatorial ionospheric 

phenomena are scantily known. These data allowed us to demonstrate that the auroral 

and the equatorial ionospheric phenomena are developed practically simultaneously. 

Hourly average of the ionospheric foF2 and h'F variations at near equatorial stations 

during a similar storm show the same behavior. We suppouse this is due to interaction 

between electric fields of the auroral and the equatorial ionosphere during geomagnetic 

storms. It is shown that the low-latitude ionosphere dynamics during these moderate 

storms was defined by the southward direction of the Bz-component of the 

interplanetary magnetic field. A southward IMF produces the Region 1 and Region 2 

the field-aligned currents (FAC) and polar electrojet current systems. We assume that 

the short-term ionospheric variations during geomagnetic storms can be explained 

mainly by the electric field of the FAC. The electric fields of the field-aligned currents 

can penetrate throughout the mid-latitude ionosphere to the equator and may serve as a 

coupling agent between the auroral and the equatorial ionosphere. The storm wind 
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driven electric fields which responsible for the larger amplitudes and longer lifetimes of 

the drift perturbations are discussed. It is shown that model simulations as disturbed 

ionospheric wind dynamo d o not allow explaining a significant part of the experimental 

data. Additional investigations of the ionospheric characteristics are required to clear up 

the origin of the short-term equatorial ionospheric variations. 
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ABSTRACT:  
The Solar Orbiter (SO) Mission provides the unique opportunity to discover the 

fundamental connections between our Sun's atmosphere and the dynamic solar wind. 

The comprehensive, coordinated, and critical solar wind plasma observations needed by 

SO are provided completely by the unified Solar Wind Analyzer (SWA) investigation. 

NASA contribution to SWA, the Heavy Ion Sensor (HIS), analyzes the composition and 

measure the plasma parameters (density, velocity, and temperature) of the minor ions 

(He, O, C, Fe) in the solar wind. Minor ions are important tracers of the status of the 

corona, constitute the pool out of which energetic particles are accelerated, and act as 

test particles for the processes affecting the solar wind. HIS used a combination of E/q, 

time-of-flight, and deposited energy measurements to uniquely identify mass, charge, 

energy, and velocity vector of the incoming particles. 
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ABSTRACT:  

Geomagnetic pulsations have been observed since the 19th century and their occurrence 

has subsequently been linked to the state of the solar wind and its interaction with the 

magnetosphere. Several generation mechanisms for geomagnetic pulsation activity are 

known, with some drivers having more effect than others depending on solar wind and 

magnetospheric conditions, and the latitude of the observed activity. Pulsations with 

frequency within the Pc3 band are mainly driven by waves excited upstream of the 

bowshock by an ion-cyclotron instability. Although the generation of these waves are 

generally understood, the propagation mechanism whereby they are transmitted into the 

magnetosphere and reach the Earth‟s surface is not clear. Using a neural network-based 

model we aim to find the combinations of solar wind-based input parameters which 

have the most influence on geomagnetic output parameters of Pc3 pulsations.Such a set 

of “influential parameters” will yield insight into the preferred channel of transmission 

oscillations from the foreshock region to the Earth.  
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ABSTRACT:  
Due to the present drop of the solar wind density and velocity at present and in the next 

30 years, the plasma pressure will drop considerably. This will lead to the extension of 

the Bow Shock Distance and the Swelling of the Earth‟s magnetosphere. Other 

planetary atmospheres will be also extended. Future plans of satellites launching and 

space ships ought to take this extension into consideration on determining the planned 

heights of satellites, with special reference to geocentric satellites. In one recorded event 

for three days disappearance of the solar wind, the Bow Shock distance expanded.  
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ABSTRACT: 
As early as 1996, the first author warned from the reduction of solar activity for several 

decades and as a sequence the drop of the solar wind. The heliosphere is the space 

within which the solar wind dominates and the solar interplanetary magnetic field 

prevails. Its boundary is determined by the balance between stellar and solar 

wind.Owing to the present reduction in the solar wind pressure, one would expect that 

the stellar wind would push the heliosphere inward leading to its shrinkage. In this 

paper we calculate the extent of the heliosphere at different solar wind status. Backward 

estimation of the extension of the heliosphere since 1900 would be done. Most 

important is the forecast of the shrinkage and oscillations of the heliosphere and their 

implications on the earth. The general estimation of the extension of the Heliosphere is 

made on the assumption of a constant stellar wind. However α – Centauri is near to the 

boundary of the Heliosphere, any variability of its wind can alter the extension of the 

Heliosphere, a point that could be tackled in this paper. 
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ABSTRACT: 
Geomagnetic storms have a good correlation with solar activity and solar radiation 

variability. Many proton events and Geomagnetic storms have occurred during solar 

cycles21, 22, and 23. The solar activities during the last three cycles, gave us a good 

indication of the climatic change and its behavior during the 21st century. High 

energetic eruptive flares were recorded during the decline phase of the last three solar 

cycles. The appearances of the second peak on the decline phase of solar cycles have 

been detected. Halloween storms during Nov. 2003 and its effects on the geomagnetic 

storms have been studied analytically. The data of amplitude and phase of most 

common indicators of geomagnetic activities during solar cycle 23 have been analyzed 
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ABSTRACT:  
We identify coronal holes using a histogram-based intensity thresholding technique and 

compare their properties to fast solar wind streams detected using ACE. The 

thresholding technique was tested on EUV and X-ray images obtained using 

instruments onboard STEREO, SOHO and Hinode. The full-disk images were 

transformed into Lambert equal-area projection maps and partitioned into a series of 

overlapping sub-images from which local histograms were extracted. The histograms 

were used to determine the threshold for the low intensity regions, which were then 

classified as coronal holes using magnetograms from the SOHO/MDI. For all three 

instruments, the local thresholding algorithm was found to successfully determine 

coronal hole boundaries in a consistent manner. Coronal hole properties extracted using 

the segmentation algorithm were then compared with in-situ measurements of the solar 

wind at ~ 1AU from ACE. Our results indicate the flux tubes rooted in coronal holes 

expand super- radially within 1 AU and that larger (smaller) coronal holes result in 

longer (shorter) duration high-speed solar wind streams. The coronal hole positions 

were also used to make predictions for the arrival of high-speed solar wind (HSSW) 

streams at Earth. The forecasts agreed well with the automatically detected start of 

HSSW periods that were determined using ACE solar wind data. 
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ABSTRACT: 

The Mars Energetic Radiation Environment Models dMEREM and eMEREM were 

recently developed at the European Space Agency/ ESA to permit an assessment to be 

made of the energetic radiation environment pertaining under different circumstances 

aboard spacecraft orbiting Mars and at planetary/moon landers and habitats. The outputs 

of both models are in the form of: particle fluences, energy spectra, LET spectra (in 

both water and silicon), effective dose/ ED and ambient dose equivalent/ADE.  The 
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models are used here for the first time to estimate the ED and ADE pertaining at three 

potential Martian landing sites having regard to the combined incidence (under solar 

minimum and solar maximum conditions), of Solar Energetic Particle (SEP) radiation 

and background Galactic Cosmic Ray ( GCR ) radiation.  The flares concerned took 

place on December, 2006 and April 2002 and measurements made in the close Martian 

environment on these occasions are available from the Mars Express and Mars Global 

Surveyor spacecraft. Since, however these in situ measurements are incomplete due to 

operational restraints, observations made at Earth aboard GOES 11 and GOES 8 are 

used as proxies for the incident radiation.  The Hakamada-Akasofu-Fry version 2 

(HAFv.2) model which was already demonstrated to have the capability to predict the 

arrival at Mars of shocks/energetic particles in association with major flaring is used to 

confirm that the events recorded at GOES had the same solar origin as those measured 

at Mars.  

It is shown that the effect of water as a neutron attenuator at a particular landing 

site affected the ADE but not the ED.  The soil composition does not thus significantly 

affect ED and other circumstances such as atmospheric depth and altitude are indicated 

to be more effective in determining the particle radiation at a particular location. 
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ABSTRACT:  
Some results on the statistical and scaling properties of solar wind parameters 

fluctuations are presented. The scaling behavior of probability density functions is 

analyzed by means of different models appeared in the past years concerning non-

Gaussian statistics, intermittency and Fokker-Planck approach on the solar wind plasma 

parameters fluctuations. These models are applied to in situ data obtained by Ulysses 

spacecraft at the beginning of the descending phase of the solar cycle 23. 
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ABSTRACT: 

Simulation of Dst index on the basis of the solar wind energy input to the ring current and the 

adjustment for the solar wind dynamic pressure with the exponential decay rate of the ring 

current has more than thirty year-old history. This study presents the recent results of our 

calculations of the solar wind energy input rate to the magnetospheric ring current in the main 

phase of magnetic storms used for simulation of Dst index on the basis of the solar wind data. 

For this purpose we continued studying the solar wind parameters during the two last solar 

cycles. We looked for the acceptable geomagnetic storms and intervals in the 22 and 23 solar 

cycles for calculation of the solar wind energy input rate function to the ring current. Intense 

solar and geomagnetic activity that had occurred in October - November 2003 and in July and 

November 2004 allowed us to find the acceptable intervals for the wide range of the solar wind 

electric field more than 30 mV/m. It should be noted that previous calculations of the solar wind 

energy input rate to the magnetospheric ring current were carried out from 0.2 mV/m to 16 

mV/m of the solar wind electric field values. Furthermore, there were a lot of small and 

moderate geomagnetic storms during the 22 and 23 solar cycles to correct the injection 

functions for the geomagnetic ring current. These calculations show us that the relationship 

between rate change of the ring current and Ey-component of the solar wind remains linearly 

proportional to great Ey values as in the case of small and medium storms. We present the 

simplest algorithm for calculation the Dst-variations in order to facilitate  the quick estimation 

of Dst-index from the solar wind data directly. The algorithm arises from the fact that energy 

input to the ring-current is proportional to the Y-component of the solar wind electric field and 

from the regularities for the ring current decay. The results have been compared with the 

previous model parameters calculated in the 20 and 21 solar cycles. 
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ABSTRACT 

It is essential to determine the radiation environment of the orbit to ensure that the 

satellite design can tolerate its impact. Therefore, the present work provides a complete 

radiation analysis for the EGYPTSAT 2 which is supposed to be launched in 2012 in 

order to assist the EGYPTSAT 2 instrument team with crucial planning decisions. 
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ABSTRACT:  
Study of geomagnetic storms is important not only to study their different solar and 

interplanetary causes, but their finer subsets of causes, and also, to understand the physics of 

such events to enable us eventually to predict their occurrence. Coronal mass ejections and high 

speed streams from the sun, and related structures formed and evolved in interplanetary space, 

i.e., interplanetary manifestations of CMEs (ICMEs) and stream interaction regions 

(SIRs)/corotating interaction regions (CIRs) are mainly responsible for major geomagnetic 

disturbances in the earth‟s magnetic environment. However, presence or absence of finer 

structures in ICMEs (e.g. shock/sheath, magnetic cloud) and in SIRs/CIRs (forward and reverse 

shocks, stream interface) might influence their geoeffectiveness as these finer features within 

large-scale structures of ICMEs and SIRs display different and varying plasma and field 

characteristics. In this work, we analyze the solar plasma/field data (velocity, magnetic field, its 

variance and north-south component, electric field, plasma density and pressure) and 

geomagnetic activity parameters (kp and Dst) applying the method of superposed epoch 

analysis. By systematically changing the time of passage of different features as epochs, e.g. 

shocks, CMEs/Magnetic clouds in ICMEs and discontinuities/forward shocks, stream interfaces 

in SIRs/CIRs, we study the relative geoeffectiveness of not only the large-scale structures 

(ICMEs/SIRs/CIRs) , but of their finer features also. We critically analyze the differences in 

geoeffectiveness due to finer features with distinct plasma/field characteristics and utilize these 

results to understand the physical mechanism during their interaction with geospace in terms of 

„viscous interaction‟ and „magnetic reconnection‟. 
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ABSTRACT:  
A study of some heliophysical and geophysical drivers of the super storm of November 

20-21, 2003 is presented using GOES 5-minute values of Solar X-rays: 1 - 8 A, the total 

magnetic field B, plasma temperature Tp, plasma beta, alpha/ proton ratio, 

interplanetary electric field Ey, the proton number density Nsw, the solar wind flow 

speed Vsw, the solar wind dynamic pressure Psw , the IMF Bz component in the GSM 

coordinate and hourly values of the low-latitude magnetic index, Dst. The results 

obtained in our investigation appear to suggest that very large X class flares may not 

always lead to very intense geomagnetic storms, and flares of M importance could be 

responsible for intense storms. Furthermore, the results do suggest that the solar wind 

structure that was responsible for the major storm of November 20-21, 2003 is of the 

shock-driver gas configuration in which the sheath is the most geoeffective element. 

The present results also show that an intense storm can be driven by two successive 

southward Bz structures without a resultant “double dip” at the boundary of these 

structures within the corresponding interval of the main phase. 
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ABSTRACT:  
Most of the nuclear fusion studies are currently devoted to the Deuterium-Tritium (DT) 

fuel cycle, the easiest way to reach ignition. The recent stress on safety by the world 

community has stimulated the research on other fuel cycles, based on advanced 

reactions, such as Deuterium-Helium-3 (DHe). With DHe, it is not necessary to breed 

and fuel tritium. The DHe cycle has a very low presence of energetic fusion neutrons, 

and it has the possibility to obtain electrical power by direct energy conversion of the 

protons. DHe fusion has its own set of problems, such as the availability of 3He and the 

attainment of the higher plasma parameters that are required for burning. To begin to 

explore the possibilities of DHe plasmas, a burning plasma experiment at high magnetic 

field and high plasma densities like Ignitor and its evolution (Candor) are particularly 

attractive. The plasma density limit in Ignitor is well above the optimal density for DT 

ignition, it is potentially suitable to the higher densities required for DHe burning. In 

fact, Ignitor has been also designed to explore conditions where 14.7-MeV protons and 

3.6-MeV alpha particles produced by the DHe reactions can supply a significant amount 

of thermal energy to a well-confined plasma. In particular, Ignitor can sustain plasma 

currents exceeding those required to confine proton orbits at birth, and has more than 

sufficiently high densities so that the slowing-down time of both the protons and the DT 

alpha particles is shorter than the electron energy replacement time of the thermal 

plasma in which they are produced. Preliminary analyses show that a fusion power PF 

around 2 MW may be reached. As a start, Ignitor can perform initial studies at the level 

of approximately 1 MW of power in charged particles from the DHe reaction in a 

mostly DT plasma. Candor, a design evolution of Ignitor in the direction of a reactor 

using a DHe fuel cycle, has been proposed; it is a feasibility study of a high-field DHe 

experiment of larger dimensions and higher fusion power than Ignitor, still based on the 
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core Ignitor technologies. The main characteristics of the Candor machine are the 

following: the major radius Ro is about double than Ignitor, plasma currents up to 25 

MA with toroidal magnetic fields BT = 13 T can be produced. Unlike Ignitor, Candor 

would operate with higher values of poloidal beta around unity and the central part of 

the plasma column in the Second Stability region to the major plasma instabilities. To 

produce a similar strong magnetic field in a larger machine, the toroidal field coils are 

divided into two sets of coils and the central solenoid (air core transformer) is placed 

between them in the inboard part. The project will include a study of the feasibility of 

D-He3 plasmas ignition with DT initial trigger, the elaboration of suitable operating 

regime scenarios for Ignitor to study D-He3 burning, the evaluation of environmental 

and safety performance of Ignitor in D-He3 regime and comparison with DT operation, 

the study of the performance of Candor as a D-He3 burning fusion reactor, the 

evaluation of environmental and safety performance of Candor and comparison with 

other D-He3 burning experiments and the evaluation of the He3 supply for Ignitor and 

Candor and its possible sources. Attended result of the project is the so-called "D-He3 

revolution" proposal. An operating strategy for D-3He fusion development, as an 

alternative route for nuclear fusion, based on the construction and testing of two small 

tokamaks, Ignitor-helium and Candor. The main output of the study will be a report that 

would like to be an operating manual to start the operations with advanced fuels and 

small tokamaks.  
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ABSTRACT:  
Magnetic field line reconnection in high temperature plasmas is one of the frontier 

problems in plasma physics due to its relevance to astrophysical and laboratory plasmas. 

In such a plasma Coulomb collisions are very infrequent, and represent therefore, an 

inefficient mechanism for breaking magnetic field lines. It is known, on the other hand, 

that plasma currents can be limited by non-dissipative effects, such as the inertia of the 

electrons. Here we review the major results in the analysis of magnetic reconnection in 

inertial regimes obtained on the basis of two-field and four-field two-fluid models. 
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ABSTRACT:  
The equations of magnetohydrostatic equilibria for a plasma in a gravitational field are 

investigated analytically. For equilibria with one ignorable spatial coordinate, the 

equations reduce to a single nonlinear elliptic equation for the magnetic potential A, 

known as the Grad-Shafranov equation. Specifying the arbitrary functions in the latter 

equation, one gets the nonlinear elliptic equation. Analytical solutions of the elliptic 

equation are obtained for the case of a nonlinear isothermal atmosphere in a uniform 

gravitational field. In this paper we obtained the exact travelling wave solutions of some 

nonlinear evolution equations using the generalized tanh method. The final results are 

used to investigate some models in solar physics. 
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ABSTRACT:  
The interplay between large scale and small scale dynamics is investigated in the framework of 

the nonlinear evolution of a magnetized plasma configuration with a velocity shear field. It is 

shown in particular that the rate at which the large scale dynamics drives the formation of steep 

current sheets, leading to the onset of secondary magnetic reconnection instabilities, and the rate 

at which magnetic reconnection occurs compete in shaping the final state of the plasma 

configuration. The Kelvin-Helmholtz instability has been shown (Hasegawa et al. 2004) to play 

a crucial role in the interaction between the solar wind and the Earth's magnetosphere and to 

provide a mechanism by which the solar wind can enter the Earth's magnetosphere. This 

presentation will refer to the competition between the Kelvin-Helmholtz primary instability, 

with its nonlinear evolution characterized by the vortex pairing process, and the onset of 

secondary instabilities, such as the Rayleigh Taylor instability in the presence of a density 

inhomogeneity, or magnetic reconnection in the case of a frozen magnetic field with filed lines 

stretched by the differential plasma motion. The competition between primary and secondary 

instabilities can lead to qualitatively different physical states. The outcome of this competition 

can give us important pieces of information on the time development of the instabilities as one 

instabilty can be used to clock the development of the other. These conclusions are reached on 

the basis of a series of numerical simulations where the boundary conditions, the symmetry of 

the initial configuration and the simulation box size have been optimized in order non to affect 

the evolution of the system artificially (Faganello et al. 2008 a, 2008b. 2008c, 2009). H. 

Hasegawa et al., Nature 430, 755 (2004). M. Faganello, F. Califano, F. Pegoraro, Phys. Rev. 

Lett. 100, 015001 (2008). M. Faganello, F. Califano, F. Pegoraro, Phys. Rev. Lett. 101, 105001 

(2008). M. Faganello, F. Califano, F. Pegoraro, Phys. Rev. Lett. 101, 175003 (2008). M. 

Faganello, F. Califano, F. Pegoraro, New Journal of Physics, 11, 063008 (2009). 
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ABSTRACT:  
One of the most characteristic features of magnetic reconnection in laboratory and space 

plasmas is the conversion of part of the stored magnetic energy into heating of the plasma and 

particle acceleration. The production of energetic electrons during magnetic recon- nection has 

been observed experimentally in the Earth‟s magnetotail and in the solar flares. Energetic 

electrons peaked around the neutral line are similarly seen during mag- netic reconnection 

events, such as sawtooth crashes and disruption, in laboratory tokamak experiments. The energy 

and the amount of energetic particles generated depend on the efficiency of the above-

mentioned processes in accelerating plasma particles, on the types of magnetic reconnection and 

on the parameter regimes considered. A gyrokinetic test particle code, based on a relativistic 

Hamiltonian guiding centre formu- lation of the particle equations, has been developed in order 

to investigate the behaviour of an electron population during a spontaneous collisionless 

magnetic reconnection event, where a strong guide field is present. Such a process is described 

by a reduced fluid model [1], where the parallel electric field is balanced by electron inertia, 

associated with the electrons skin depth, and by the electron parallel compressibility. We show 

that electrons are not strongly accelerated during the linear phase of the reconnection. Hotter 

elec- trons can be observed along the separatrix in the nonlinear stage, although the amount of 

energetic electrons is not such to determine a significant deformation of the electron distribution 

function, which is devoid of highly energetic tails even in the hotter regions. The reconstruction 

of the electron distribution function allows the comparison between the fluid quantities and the 

corresponding kinetic moments. In particular, the evolution of the electron temperature, 

calculated as the ratio between the second and the zeroth order moments, is studied in order to 

provide a preliminary indication to which phase of the reconnection process the fluid 

reconnection model assumption of isothermal electrons is valid. References [1] T. J. Schep, F. 

Pegoraro, B. N. Kuvshinov, Phys. Plasmas, 1, (1994) 2843. 
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ABSTRACT:  
A two-dimensional reconnecting current sheet is studied numerically in MHD approach 

by utilizing FlipMHD code with the aim of getting more insight on the nature of the 

instability taking place. At studied value of Lundquist number S=10^4 and Reynolds 

number R=10^4 a Sweet-Parker current sheet is observed to form, followed by the 

fragmentation, which leads to the fast reconnection. The Sweet-Parker current sheet is 

seen to have increasing ratio of the length and width (aspect ratio) whose maximum is 

found to correspond with the detected fragmentation. This qualitative scenario is 

confirmed for the simulations with the initial Harris and force-free equilibria applied, 

for the periodic and open-boundary conditions with uniform and non-uniform grid 

prescribed, respectively, and for varying sizes of the numerical system. Moreover, when 

introducing additional turbulence into the system, the same qualitative steps are 

observed, having an earlier onset of the fragmentation at smaller aspect ratio.  
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ABSTRACT:  
Heat flux transport is chiefly by convection rather than by photon diffusion in the 

convection zone of cool stars such as the Sun, the thickness of convection zone being 

30% of the solar radius below the photosphere. Convection is revealed predominantly 

on two scales; on the typical scale of 1-2 arcsec, it is granulation, and on the typical 

scale of 30-40 arcsec, it is supergranulation. The typical lifetime of a supergranular cell 

is 24 hours. Horizontal motion in the supergranular cells transports the magnetic flux 

tubes from the centre to the edge of the cells where they are deposited. The excess heat 

resulting from these magnetic fields at the chromospheric level traces out a network of 

supergranulation structure. Supergranules are characterized by typical horizontal speeds 

of 0.3 - 0.4 km/s. The vertical downward motion at the cell boundary is typically in the 

range 0.1 - 0.2 km/s. The speed of the central upwelling is believed to be about 0.01 

km/s, though there is some uncertainty concerning this. Worden and Simon (1976) 

report a tentative value of 50 m/s, suggesting the need for further accurate studies. 
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ABSTRACT:  
Geoeffective Coronal Mass Ejections cause magnetic stones on the earth. Extensive 

relativistic proton streams accompanied by the CMEs can enter the Earth‟s atmosphere 

through the two poles of the earth. They dissipate their energy in the Polar Regions 

leading to the expansion and hence the reduction of the pressure of the polar air. 

Eventually, this will lead to the change in the earth‟s general wind circulation and 

change of signs of the NAO and ENSO indices. It is found that for the selected CME 

events hurricanes and/or flash floods can be developed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IAGA International Symposium-2 December  4-8, 2009, Cairo, Egypt 

 

71 

 

 

Session 7- Space Science Researches & Education 

and Public Outreach  

The International Year of Astronomy (IYA2009) 

 

Future Solar Space Missions to Observe the Sun from the 

Chromosphere to the Corona 

 

Luc Damé
1,2

, Lamy Philippe
3
  

1
LATMOS/CNRS, Verrières le Buisson,  

2
LESIA Paris-Meudon Observatory, Meudon, France 

3
Laboratoire d`Astrophysique de Marseille, Marseille, France 

luc.dame@aerov.jussieu.fr 

 

ABSTRACT:  
Several ground facilities and space missions are currently dedicated to the study of the 

Sun and of the solar corona in particular. However, and despite significant progress with 

the advent of space missions and UV, EUV and XUV direct observations of the million 

degrees coronal plasma, much is yet to be achieve in the understanding of these high 

temperatures and of the coronal heating in general. Recent missions have shown the 

definite role of waves and of the magnetic field deep in the inner corona, at the 

chromosphere-corona interface, where dramatic changes occur. The dynamics of the 

corona is controlled by the emerging magnetic field, guided by the coronal magnetic 

field. Accordingly, the direct measurement of the chromospheric and coronal magnetic 

fields is of prime importance. The solar corona consists of many thin loops or threads 

with the plasmas brightening and fading independently. The dynamics in each thread is 

believed to be related to the formation of filaments, each one being dynamic, in a non-

equilibrium state. The mechanism sustaining that dynamics, oscillations or waves 

(Alfvén or MHD?), require both very high-cadence, multi-spectral observations, and 
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high resolution. This is – partly – available during rare, unique, but time-limited, total 

solar eclipses, and foreseen in future Space Missions in formation flying (FF), 

noticeably ASPIICS ESA PROBA 3 (launch before end of 2013 to demonstrate FF) and 

HiRISE, the ultimate new generation ultrahigh resolution, interferometric and 

coronagraphic, Solar Physics Mission in FF, proposed for ESA Cosmic Vision in 2007 

(and pre-selected, allowing ASPIICS) and to be reproposed in 2011 (second call). 

HiRISE (High Resolution Imaging and Spectroscopy Explorer), at the L1 Lagrangian 

point, provides meter class FUV imaging and spectro-imaging, EUV and XUV imaging 

and spectroscopy, and ultimate coronagraphy by a remote external occulter (satellites in 

formation flying 280 m apart) allowing to characterize temperature, densities and 

velocities in the solar transition zone and inner corona with, in particular, direct coronal 

magnetic field measurement (through forbidden emission lines and Hanle effect): a 

unique set of tools to understand the onset of coronal heating. We give a detail account 

of the proposed mission profile, major scientific objectives and model payload of 

HiRISE, a natural complement to the Solar Probe type missions lacking duty cycle, high 

resolution, spatial, spectral and temporal multi-temperature diagnostics and full coronal 

magnetometry. Before HiRISE is ASPIICS that might well be the only coronagraph in 

Space before HiRISE: we will describe its model payload, the results expected, and 

their importance.  
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ABSTRACT:  

Since the solar corona has been identified, the man tried to understand the links between 

the Sun and the Earth and their influence on the life. Total eclipses first help to make the 

link but only the advent of Space Research gave the definite insight into the details of 

these links. They are due to dynamical phenomena permanently occurring around the 

Sun at different spatio- temporal scales, including eruptions and flares. The coronal 

activity that we briefly review is of magnetic origin, as evidenced by the changing 

structures which can be represented, in first approximation, using the minimum energy 

extrapolation of the surface magnetic fields. Several aspects of the dynamics of the 

corona are considered, suggesting that in addition to the potential fields, some free 

magnetic energy is dissipated during the eruptive events, with waves omnipresent 

everywhere. Examples are taken from selected experiments of several recent space 

missions (SoHO; Trace; Stereo; Hinode). CMEs and jets are specially discussed using 

many processed images and movies. 
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ABSTRACT:  
An initiative was recently undertaken to establish an ionospheric monitoring network 

over Cyprus and Egypt by linking the corresponding instruments in operation in the two 

countries: a group of three Coherent Ionospheric Doppler Receiver (CIDR) systems 

being deployed in a roughly north-south chain in Egypt and a modern digital DPS-4D 

digisonde in Cyprus. These instruments considered have been recently installed in an 

effort to initiate ionospheric research in the two countries. Their operation is considered 

very beneficial especially taking into account the fact that both countries lack important 

infrastructure and a tradition of ionospheric observations. The CIDR systems provide 

TEC (Total electron content) measurements by tracking LEO beacons at 150 and 400 

MHz at higher data rate than GPS signals allowing measurements of rapid ionospheric 

variations. The DPS-4D is the latest digital ionosonde by the University of 

Massachusetts Lowell‟s Center for Atmospheric Research (UMLCAR) capable of 

performing fast ionograms and improved layer height variation measurements by taking 

advantage of the Precision Group Height Measurement technique. 
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ABSTRACT:  

The Network for Astronomy School Education, NASE, is a new programme group of 

IAU Commission 46 for promoting astronomy at schools. The main objective of NASE 

is to educate secondary and primary school teachers in all countries participating in the 

project. In order to be able to communicate efficiently with teachers, it is necessary to 

teach the courses in the language of the country. NASE will begin running its courses in 

2010, but in 2009 there were two pilot courses, one in Ecuador and one in Peru. At 

present the course will be prepared in Spanish and English, but the plans are to produce 

the course in Arabic in cooperation with Arabic countries. The course is structured 

mainly in workshops and few general lectures. The main objective is to give 

pedagogical methods for training in teaching astronomy in the most appropriate way. It 

is not our intention to use sophisticated astronomical instruments. The main idea 

consists of students being able to make some devices on their own and, if it is possible, 

use amateur or robotic telescopes. One of the workshops included in the pilot courses 

will be presented in this contribution: “The Astronomy Kit for Young Astronomers”. In 

this case the student should produce a set of simple devices in order to make 

observations. Of course the list could be longer, but at least we ask them to produce: a 

quadrant, a goniometer, a sundial and a planisphere, for instance.  
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ABSTRACT:  

The occurrence of earthquake is a phenomenon that bears testimony to the present 

dynamism of the earth as a whole. It is established fact that planetary forces acting in 

the opposite direction to the rotation of earth act as a triggering mechanism for the 

accumulated stress at faults and plate boundaries. Observed variations of seismic energy 

release in shallow, intermediate and deep focus earthquakes and their frequency 

distribution confirms the relationship between variation in rotation of the earth and 

global seismicity distribution proposition. Similarity in temporal variation of number of 

earthquakes, annual energy released, Wobble amplitude and rotation rate suggests 

existence of relation amongst them. A better similarity between; latitudinal distribution 

of seismic energy release and tangential component of centrifugal force; periodicity in 

global seismicity rates and Wobble amplitude and relative powers in periodic 

components of earthquake and Wobble time series clearly highlights this correlation. 

These parameters are related through lithospheric plate velocities and mantle 

convection. Yet in the context of cause and effect, slow mantle convection is not likely 

to be the cause of short term variations in rotation and seismicity of the earth. To 

establish the above relation of cause and effect between rotation and global seismicity 

we carried out time lag analysis. A model in which change in rotation (cause) of an 

elastic earth successfully predicts the time lag to global seismicity variations (effect) 

provides strong base for the above proposition. In this paper a brief explanation of 

major results of the interpretation of global seismicity and seismic energy release 

vulnerable to rotation and Wobble amplitude are discussed. 
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ABSTRACT:  
There is a long debate on the possible variability of the diameter of the Sun on scales of 

one part over 10000, which is below the typical atmospheric seeing in daytime. There 

are several methods of measuring the solar diameter: Solar Astrolabes, SDS Solar Disk 

Sextant, PICARD satellite, meridian and hourly transits; they will be compared with the 

method of the eclipses.Recent eclipses (annular and total) from 2005 to 2008 have been 

observed to measure the solar diameter through the timing of Baily's beads. The beads 

are generated by the solar photosphere when it is nearly tangent to the Moon and it is 

seen through the valleys on the lunar limb. The accuracy achievable with these 

measurements is some hundredths of arcsecond, with respect to the standard angular 

diameter of 1919.26 arcsec at one astronomical unit. Atmospheric seeing does not affect 

such measures, because the timing of Baily beads is determined by the lunar valleys 

which are on the line of sight Earth-Moon-Sun, and on their relative motion. The 

measurements made by fitting Baily beads timing with the lunar limb photographic 

profile of Watts (published in 1963) are presented, and the expectations on the accuracy 

with the new profile obtained by the japanese laser-altimeter of Kaguya lunar probe 

(completed in 2009) are discussed. Some connections between solar activity, namely the 

present grand minimum, and solar diameter are outlined. 
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ABSTRACT:  
The drift-scan video of the Sun is a technique used for measuring the solar diameter. 

When the solar image is projected on a grid evenly spaced the contact times between the 

preceding solar edge and each row can be measured with a single-frame accuracy. The 

atmospheric seeing is the standard deviation of the flight time of the solar edge among 

the rows, regardless of its direction. The conversion seconds of time-arcseconds is done 

through the usual equations of spherical astrononomy, knowing the solar declination. 

This method is suitable for didactic application, introducing the atmospheric seeing to 

the students with a common telescope, a screen and camcorder as a detector. Video with 

60 frames per second and 300 fps are presented, and the time variation of seeing during 

a diameter measurement with drift-scan method is discussed. 
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Abstract 

The study of solar irradiation effects in semiconductor devices has been an 

important theme of research of interest to the applications of semiconductor materials in 

space systems. In space solar cells such studies assume paramount importance in view 

of the extreme sensitivity of their electronic characteristics to the defects produced by 

interaction with solar irradiation. High-energy particle-induced defects are a cause of 

primary concern for the in-use failure of the silicon space solar cells. These defects 

cause a permanent deterioration of the electrical characteristics of silicon solar cells 

after high electron and proton irradiation doses. To study the influence of the solar 

energetic particle on solar cell performance, an experiment is done to investigate that 

phenomenon. The electrical characteristics of the solar cells we have used are to 

describe the cell behavior in space applications. We have simulated the effects of space 

environment on silicon solar cells, and consequently tested their behavior, for the 

purpose of computing the degradation factor occurred by such external energetic 

particles effect. 
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ABSTRACT: 

We apply a novel approach to study the cosmic background matter. There are 

many observations supporting the hot origin of the universe. We discuss the time 

evolution of the early universe according the cosmological standard model. We apply 

the statistical thermodynamics in- and out-of-equilibrium. We compare the results from 

different approaches and study the astrophysical consequences. 
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ABSTRACT 

NRIAG astronomers have developed many activities for IYA 2009. There was a 

steady stream of visitors at NRIAG and its Kottamia observatory.    NRIAG 

astronomers have carried out many public outreach activities and lectures during 2009 

for schools, some society organizations, ..etc.  

The last event was an astronomical ceremony at  Kottamia observatory in 

collaboration with Embassy of Japan in Cairo.  On Saturday 24th of October 2009 

traveling exhibit for public as well as for the Egyptian and Japanese pupils at Kottamia 

Observatory. They did watch the sky by themselves to observe the Moon, Planets and 

star constellations, each of them use a small telescope, which is about the same size that 

Galileo used for the first time in 1609 to observe the sky. This small telescope called 

“Galileoscope”, is designed in Japan for children to have hands-on experiences learning 

science of astronomy. A training course was given for two days for school teachers 

before the ceremony took place at Kottamia.  

 


