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Callisto apectral overview SWMC Cairo, Egypt

CALILISTO Spectrometers
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Data Archive

http://soleil.i4ds.ch/solarradio/data/
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IS5H 1819-0839

First Investigation of Geomagnetic Micropulsation, Pi 2, in Egypt

Essam Ghamry' 2, A. Mahrous 2, N. Yasin 3, A. Fathy ® and K. Yumoto *

" National Research Institute of Astronomy and Geophysics (MNRIAG), Helwan, Egypt
*Space Weather Monitoring Center (SWMC), Helwan University, Ain Helwan, Egypt.
* Physics Department, Faculty of Science, Fayum University, Egypt.

"Space Environment Research Center (SERC), Kyushu University, Japan.

Email: essamgh@yahoo.com
Accepted: 14 September 2011

Absitract We present first investigation of Pi 2 pulsations observed from MAGnetic Data Acguisition System (MAGDAS) at

Fayum and Aswan stations (FYM and ASW) in Egypt. MAGDAS is an important component of the International Space Weather
Initiative {ISWI). We carried out our analysis through a visual inspection comparing our events with burst in AE index during
the period from Movember 2008 to Ocrober 2009. We used two different methods: (i) Fourier transformations and (i)
Wavelet power spectrum. Pi 2 events of H component, at FYM and ASW, have the same wawveform and the same frequency,

© 2011 BBSCS RN SW5. All rights reserved
Keywords: Pi 2 pulsation, MAGDAS, ISWI, Wavelet.

and some times the same amplitude, but in some cases FYM has relatively higher amplitude than ASW

Introduction

Pi 2 pulsafion s magnetic fluctuatiorns with period
[40:150 seconds]. It considers the most common
pulsations used in substorm research [1]. Pi 2 pulsations
at low latitude are a good indicator to substorm onset
because it cbserved not only in the nightside but also in
the dayside [2]. With some caufions due to gradual
increase in the Pi 2 amplitude and the onset delay
within 1 - 3 maimite frem the aorsseal Brecikoies [31 cmed 141

Environment Research Center (SERC) is Professor K.
Yumoto of Kyushu University, Japan [12]. This system is
one of many tools are now being deployed in order fo
carry out spoce weather studies in the Space Weather
Monitoring Center [SWMC) in Egypt [13]. The
geomagnetic and geographic locations of both stations
are given in Table [1].

MAGDAS/ICPMN
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Behavior of the Sq Diurnal Magnetic Variation over Egypt

Essam Ghamry "2, A. Mahrous ' 3, R. El-Hawary ? and K. Yumoto *

' National Research Institute of Astronomy and Geophysics (NRIAG), Helwan, Egypt
ZSpace Weather Monitoring Center (SWMC), Helwan University, Ain Helwan, Egypt.
? Physics Department, Faculty of Science, Helwan University, Ain Helwan, Egypt.
“ Space Environment Research Center (SERC), Kyushu University, Japan.

e-mail: essamgh@yahoo.com
Accepted: 7 October 2011

Abstract: The diurnal variation of the solar quiet (5q) in the geomagnetic north-south component {H) and geomagnetic east-
west component (D), along the Magnetic Data Acquisition System (MAGDAS) stations in Egypt during year 2009 have been
studied. MAGDAS was successfully installed at two stations in Egypt Fayum (FYM) and Aswan (ASW). Several forms of Abnormal
Quiet Days (AQD=} have been found in both of Sq (H) and Sq (D). These AQDs of 5%q (H) are expected to be related to counter or
reversed electrojet while AQDs of 5q (D) is presumably due to the currents of the (2, 3) mode.

© 2011 BBSCS RN SW5. All rights reserved
Keywords: Solar quiet (Sq), MAGDAS, Abnormal Quiet Days (AQDs).

days in 2009 because of gaps or missed data occumred
in both stations.

Introduction

[1] postulated that the daily oscillations in ground
magneatic recards originate from dynarmo action in the
upper atmosphere. The daily variation in the magnetic MAGDASICPMN

(MR Cate Ao mnon SysternaCrourm-pan Paofic Magrestorsestes N bwor )

field at the Earth's surface during the geomagnetfic
quiet condition is generated by the middafitude
ionospheric current system driven by solar heating and
forcing from tidal winds in the Eregion of the ionosphere.
[2] suggested that the day-to-day varability of 5q is due
te the variations in dynameo driving force rather than
variations in conductivity. [3] showed a reversal of daily
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GPS Sub-group




GPS System at Helwan

I GPS receiver

2: GPS dual frequency antenna

3: Antenna cable (30 meter maximum)
4: Serial cable

5: Power cable

6: Personal computer running Linux
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NeQuick Stmulation Results
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Figure 1.5. Contour is the altitude profile of plasma density at 14LT, black lines are magnetic

field lines and arrows stand for the directions of ion drifts [courtesy of Liu and Lin, 2006].




(Coherent Ionospheric Doppler Receivers (CIDRs)

Three CIDRs will be deployed to Egypt
as part of IHY

» US coordinator: Texas University

» Egyptian coordinator Helwan
University.

The CIDR will be operated jointly by :
1- Helwan University

2- South Valley University

3- Alexandria University

nospheric Tomography Network of Egypt: A New Receiver Network in Support of the International Heliophysical YearT. Garner,
Gaussiran, J. York, D. Munton, C. Slack, A. Mahrous, Earth, Moon and Planet, 2009, Vol. 104, pp. 227-235.




Coherent 1onospheric Doppler
Recelvers (CIDRs)

Designed to track 150/400MHz ILEQ beacons
(Transit/NIMS, GEQO)

Provides relative TEC and phase scintillation
measurements at S0 Hz

Useful for examining spatial structure with a
relatively sparse receiver network and conducting
ionospheric tomography




RADCAL/GFO Beacon Satellites

o 3 RADCALJ/GEQ Satellites

o 20 RADCALIL Ground Stations
— Archived Data 1993 to Present
— 5 Second Samples

— Maintained by AF Western Test
Range Vandenberg

Radio Altimetry and Ephemeris
Satellites

— 150/400 MHz Radio Beacon

— Tonospheric TEC Correction
Data

OSCAR and DMFS Spacecrafts




Adyvantages Over GPS

e More accurate, no need for
plasmaspheric corrections by using
LLEQO satellites (300~1100 km), while
GPS orbital height (20,000 Km)

» Can measure the spatial structure
of the ionosphere.

e A powerful tool for topographic
image of the ionosphere




CIDR Observations

CIDR_D26_2008_2B0_2145_19071.nc CIDR 026 2008 260 2145 139071.nc
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The interaction of cosmic ray particles in the upper
atmosphere (primarily 9~15 Km above Earth's surface)
usually produces pions (Duldig, 2000), a bound ! state of an
up and anti-down quark.

With lifetime of (2.6 x 10 s), the pion travels only
hundreds of meters at velocities between (0.966 C and
0.977 C) before decaying into a muon and mu-neutrino .

The muons produced in that reaction descend to Earth's ‘
surface with ample supply of muons at sea level which /
facilitates the study of these particles (Caso et al., 2000). X
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We study the propagation of energetic muons produced by ultrahigh energy cosmic rays which could
penetrate the cavern of a giant experiment called Compact Muon Solenoid (CM5) at CERM. The present
work is based on our previous simulation model proposed in [1]. We have improved this model by (1)
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Summary

Egypt has taken the lead to establish the Space Weather Monitoring Centre
(SWMC) at Helwan University to support the Egyptian Space Programme through
monitoring space weather

SWMC started to deploy many instruments regarding UN/THY/ISWI initiative
such as (CIDR, MAGDAS, SID, SCINDA, CALLISTO) with a training on the

maintenance and software installation during deployment

the National Egyptian Universities Council (NEUC) approved the establishing of
Space Department at Faculty of Science of Helwan University, the approval was
referred to the facilities of SWMC and the well-prepared modern courses curriculum
such as Space Weather, the first graduated students got their Bachelor Degree of Space
Science in May 2012



Summary

Organizing many events such as UN/Egypt Workshop on ISWI (Helwan, Egypt,
6-10 November 2010) , French-Egyptian Space Weather School and Italian-Egyptian
High Energy School and many public lectures on Space Weather

UN/Nigeria Workshop on ISWI (Abuja, Nigeria, 17-21 October 2011), SWMC is
offering to act as a regional center for space weather science and education in Egypt to
sustain space weather disciplines, not only in Egypt but in the region of the Middle
East. We make available all facilities and capacities that enable Egypt to act as such a
center

UN/Ecuador Workshop on ISWI (Quito, Ecuador, 8-12 October 2012),
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