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Egypt is Located in Equatorial 
Anomaly Region (Crest and Trough)
Egypt is Located in Equatorial 
Anomaly Region (Crest and Trough)
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Simulation of Simulation of MuonMuon--Induced Air Showers Affecting CMS Tracking DetectoInduced Air Showers Affecting CMS Tracking Detecto
A. A. MahrousMahrous, M. , M. SherifSherif, and M. , and M. SolimanSoliman
Physics of Particles and Nuclei Letters, 2009Physics of Particles and Nuclei Letters, 2009, Vol. 6, No. 3, pp. 246, Vol. 6, No. 3, pp. 246––250.250.
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MahrousMahrous, A., , A., GhamryGhamry, E., , E., ElhawaryElhawary, R., , R., FathyFathy, I., Yamazaki, Y., Abe, S., , I., Yamazaki, Y., Abe, S., 
UozumiUozumi, T, T.., , YumotoYumoto, K., First MAGDAS Installation at , K., First MAGDAS Installation at FayumFayum in Egypt, in Egypt, 
Advances in Space Research, 2010,Advances in Space Research, 2010, doidoi: 10.1016: 10.1016//j.asr.2010.04.022j.asr.2010.04.022

GeomagnetismGeomagnetism

IonosphericIonospheric Tomography Network of Egypt: A New Receiver Network in Tomography Network of Egypt: A New Receiver Network in 
Support of the International Support of the International HeliophysicalHeliophysical YearYear
T. Garner, T. T. Garner, T. GaussiranGaussiran, J. York, D. , J. York, D. MuntonMunton, C. Slack, A. , C. Slack, A. MahrousMahrous
Earth, Moon and Planet, 2009Earth, Moon and Planet, 2009, Vol. 104, pp. 227, Vol. 104, pp. 227--235.235.
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1) Empirical Model of the Transit Time of Interplanetary Coronal1) Empirical Model of the Transit Time of Interplanetary Coronal MassMass
EjectionsmEjectionsm A. A. MahrousMahrous, M. El, M. El--NawawyNawawy, M. , M. HammamaHammama, and N. Ahmed, , and N. Ahmed, 
Solar System Research, 2009Solar System Research, 2009, Vol. 43, No. 2, pp. 128, Vol. 43, No. 2, pp. 128––135.135.
2) CME2) CME––Fare Association During the 23rd Solar CycleFare Association During the 23rd Solar Cycle
A. A. MahrousMahrous, M. , M. ShaltoutShaltout, M.M. , M.M. BehearyBeheary, R. , R. MawadMawad, M. , M. YoussefYoussef
Advances in Space Research, 2009Advances in Space Research, 2009, Vol. 43, pp. 1032, Vol. 43, pp. 1032––1035.1035.
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http://www.helwan.edu.eg/english/Space



Joint ProjectsJoint Projects

Kyushu University (Japan)Kyushu University (Japan)
MAGDAS MagnetometerMAGDAS Magnetometer

SCINDA SCINDA IonosphericIonospheric ReciverReciver

Texas University (USA)Texas University (USA)
CIDR CIDR IonosphericIonospheric ReceiverReceiver

Stanford University (USA)Stanford University (USA)
AWESOME Ionospheric ReceiverAWESOME Ionospheric Receiver

European Union TEMPUSEuropean Union TEMPUS
38,000 Euro (started)38,000 Euro (started)

USUS--Egyptian Joint BoardEgyptian Joint Board
180,000 US$ (accepted)180,000 US$ (accepted)

CyprusCyprus--Egyptian Joint BoardEgyptian Joint Board
90,000 EP (started)90,000 EP (started)

Joining the African Network withJoining the African Network with
European Networks (proposed)European Networks (proposed)





MAGDAS ProjectMAGDAS Project



Prof. K. Yumoto, PI of MAGDAS project 
(during his visit to SWMC in 2008)

MAGDAS ProjectMAGDAS Project

Associate Prof. Ayman Mahrous



Installation of MAGDAS at FYM



MAGDAS-II installation at ASW

Aswan, Egypt, 
15.20GMLat, 104.24GMLon, 
Installed at 08/12/23



Typical Installation
• First, a solid foundation is laid for the sensor house.  Then 

the sensor house is assembled with jumbo blocks.  The 
sensor is accessible from the topside of the structure.

Solid Foundation



Sensor Cable is Buried
The sensor cable 
is passed through a 
5-cm flexible tube 
and then the tube is 
buried underground 
by about 10 cm.

Just prior to 
burial





Real-time Monitoring Data from FYM Station



Data is displayed as follows
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What we can get from MAGDASWhat we can get from MAGDAS



Auroral Electrojet: AE index 
Pi 2 pulsation: by MAGDAS

Study of Magnetic Substorm



ring current

Sq-current

EEJ

Auroral electrojet

connecting current?

・We can see clear Sq current, equatorial electrojet, auroral electrojet, ring current and curren
connecting between northern and southern ionospheres on a disturbed day.
- This image was done by SERC staff.

ΔZ > 0

ΔZ  <  0

Study of Sq (solar quite) current globally





Cairo, Helwan

(31.32°E; 29.86°N, geographic) 

GPS System at HelwanGPS System at Helwan



1: 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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GPS dual frequency 
antenna

Helwan University





TEC ProfileTEC Profile





Around 19:00LT (after sunset), 
the vertical upward E×B drift 
velocity is suddenly increase to 
an evening maximum . (PRE-
REVERSAL or EVENING 
ENHANCEMENT).





Thermospheric Ionospheric
Electrodynamic General 

Circulation Model

TIEGCM

Comparison with SimulationsComparison with Simulations



Energetic EventEnergetic Event Quite DayQuite Day

Simulation ResultsSimulation Results





CIDR Project 2008CIDR Project 2008



Coherent Ionospheric Doppler Receivers (CIDRs)Coherent Ionospheric Doppler Receivers (CIDRs)



• 7 Diamonds indicate CIDR systems

• Alaskan CIDRs (Stars) are owned by Univ. of 
Alaska-Fairbanks are part of a tomography chain 
with similar tomography receivers developed by 
NWRA (Triangles)

• Future deployments in New York and Columbia 
(Squares) have the equipment located at or near 
the site, but not running.
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Three CIDRs will be deployed to Egypt 
as part of IHY

• US coordinator (Dr.Trevor Garner), Texas University
• Egyptian coordinator (Dr. Ayman Mahrous), Helwan 

University.

The CIDR will be operated jointly by :
1- Helwan University 
2- South Valley University
3- Alexandria University
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Coherent Ionospheric Doppler 
Receivers (CIDRs)
Coherent Ionospheric Doppler Coherent Ionospheric Doppler 
Receivers (Receivers (CIDRsCIDRs))

• Designed to track 150/400MHz LEO beacons 
(Transit/NIMS, GFO) 

• Provides relative TEC and phase scintillation 
measurements at 50 Hz

• Useful for examining spatial structure with a 
relatively sparse receiver network and conducting 
ionospheric tomography
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50 meter 
RF cable

150 MHz

400 MHz PCRX



RADCAL/GFO Beacon SatellitesRADCAL/GFO Beacon Satellites

• Radio Altimetry and 
Ephemeris Satellites
– 150/400 MHz Radio 

Beacon
– Ionospheric TEC 

Correction Data
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Correction Data

• 3 RADCAL/GFO Satellites
• 20 RADCAL Ground Stations

– Archived Data 1993 to Present
– 5 Second Samples
– Maintained by AF Western Test 

Range Vandenberg
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Range Vandenberg
RADCAL (1993 to Present)RADCAL (1993 to Present)

GFO (1998 to Present)GFO (1998 to Present)

RADCAL on DMSP/F15 
(Aug 2006 to Present)
RADCAL on DMSP/F15 
(Aug 2006 to Present)



Advantages Over GPSAdvantages Over GPS

• More accurate, no need for plasmaspheric
corrections by using LEO satellites.

• Can measure the spatial structure of the 
ionosphere.

• A powerful tool for topographic image of 
the ionosphere
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Event of October 11, 2008Event of October 11, 2008

A moderate magnetic storm was 
recorded on October 11, 2008 with 
a sudden commencement time 
occurred at 0838 UT. Figure 
shows, from top to bottom, the Kp
index, Dst index =-52 nT, AE 
index, and IMF Bz component. 
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Night-time: 2236 LTNight-time: 2236 LT

Figure 8 shows the satellite track over Egypt (Oct11, 2008 at 2036 
UT, about 2236 LT at night time) is on the recovery phase (Kp=3, 
Dst=-42) and is an almost directly overhead pass by the satellite 
OSCAR32. The TEC minimum is located approximately at 30 
d e g r e e s . 
A mid-latitude trough also appeared at lower geographic 
latitudes, indicating that the trough is propagating equatorward as 
it is tracked in the three Fig.6,7and 8 but all the result show pre-
r e v e r s a l  e n h a n c e m e n t  a t  m i d  l a t i t u d e  . 
At latitudes closer to the magnetic equator, scintillations can also 
occur during nighttime. The scintillation is associated with spread-
F occurrences. After local sunset, the bottom side of the F-region 
over the magnetic equator is subjected to gravitational Rayleigh-
Taylor mechanisms. As a result, irregularities known as plasma 
bubbles are generated by rise to the topside ionosphere due to 
non-linear evolution of the instability and produce scintillations in 
discrete patches (Kumar and Gwal, 2000; Abdu et al., 1991).
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LHC

A superconductive disk on the 
bottom, cooled by liquid nitrogen, 

causes the magnet above to 
levitate. The floating magnet 

induces a current, and therefore 
a magnetic field, in the 

superconductor, and the two 
magnetic fields repel to levitate 

the magnet. 









Available Equipments
4 scintillators
4 scintillation detector 
boxes
4 Photo Multiplier Tubes 
PMT
4 electronic boxes to be 
attached to PMT
Multichannel analyzer
Digital oscilloscope
High voltage power 
supply





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 10-8 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).
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Data Analysis GroupData Analysis Group

http://www.eumedgrid.org/application/hero.html



EUMED Connect



Joint Projects with France, 2010
(in progress)

• Micro satellite Programme for Solar and Space 
Weather Monitoring.

• GRID Project at the Space Weather Monitoring 
Center (SWMC).

• Monitoring of the water vapor in the troposphere 
along the River Nile.



Our Main Target : Space Weather
(Monitoring & Prediction)
Our Main Target : Space Weather
(Monitoring & Prediction)

From Sun ……………………. to EarthFrom Sun ……………………. to Earth






