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Introduction 

to 

NRIAG. 



Scientific Departments

1- Astronomy

2- Solar and space research

3- Seismology 

4- Geodynamics

5 -Geomagnetism and Geo-electricity 

NRIAG is the National Research Institute of Astronomy and Geophysics which is establishment in

Egypt with more than 120 years of accumulated Experience, making it the oldest scientific research

institute in Africa and Middle East. Serving as international consulting firm in its fields of

specialization to support Industry, Educations and Research.

National Research Institute of Astronomy and geophysics Introduction about NRIAG
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Astronomy Section
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KAO Telescopes
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Kottamia Astronomical Observatory(KAO) 

Kottamia Astronomical Observatory is the largest telescope in the Arab world, including the 

Middle East and North Africa. The telescope, which is located 80 km and 480 m above the sea 

level from the center of Cairo, has a main mirror diameter of about 1.88 meters

https://en.wikipedia.org/wiki/Cairo
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74 - inch telescope

The main mirror has an aperture

of 74 inch and a paraboloidal

surface of 360 inch focal length

(F/4.9). The Cassegrain secondary

has an aperture of 19 inch and a

hyperbolic section giving a focal

ratio of F/18.

A second Newtonian hyperbolic

mirror similar to the Cassegrain

has a focal ratio of F/28.9.

74 - inch telescope
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74 - inch telescope
Main Mirror
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74 - inch telescope
Motion Control System

Pointing and tracking is performed based on stepper motors and absolute 

encoders through computer, wireless hand paddle and classical buttons
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74 - inch telescope
Software

ACE software for controlling the telescope and the dome  whereas there is  another software to 

control the CCD camera  WINOWL.  Maxim DL controls the Guider camera
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Kottamia Faint Imaging Spectro-Polarimeter (KFISP)

74 - inch telescope
Imaging system

CCD camera 4K
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Tanks of liquid Nitrogen 

Charging process of the CCD camera

74 - inch telescope
CCD Cooling
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Evacuation pump of the CCD

Evacuation pump of CCD camera 

74 - inch telescope
Evacuating The CCD Camera
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18m in diameter with an

outer shell of galvanized

steel plate painted

externally with aluminium

The dome can be rotated at a speed of one revolution 

in 3 minutes by means of six three phase motors 

The upper shutter is of 

the “up and over” type 

whereas the lower 

shutter is in two parts 

each opening to the side.

74 - inch telescope
Smart Dome
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Samples of first-light observations obtained from KFISP. The figure shows various images for

different observing modes. The upper two images display Messeir M39 open star cluster (left) and

messier 82 cigar galaxy (right) in direct imaging mode. The two bottom images display the image

of the spectroscopic mode of M82 galaxy in red high grism (left) and its comparison (right)

74-inch telescope: Observed  frames
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14-Inch 

Observatory

Dome

Weather 

Station

Camera

Filter 

Wheel

Telescope

Focus 

System

14- Inch CGE Telescope 
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Light

Secondary 

Mirror
Primary  

Mirror

14- Inch CGE Telescope 

The Hand control

PC
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14- Inch CGE Telescope CCD Camera

Important Specification :

• STX 16803 SBIG

• 4096 x 4096  Resolution

• Separately focusable Guiding.

• USB and ETHERNET Interface.

• Fan and Water Cooling.

It captures a still image of  the night sky 

in user-specified exposure lengths.
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14- Inch CGE Telescope Astronomical Filters

Various bandpass filters are utilized for photometry on

telescopes, to obtain measurements which reveal objects'

astrophysical properties, such as stellar classification.

FW7-STX  and equipped with STX 16803 CCD camera

“Filters with different wavelength width”
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Astronomical Dome Function & Construction

Upper Shutter

Dome Slit

Bottom Shutter

Observing Room

Rotated Dome

Fixed Wall
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Observed Stars

14- Inch CGE Telescope Frames
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11-Inch CGE Telescope 

Items Characteristics

Telescope Series

Celestron 11" Rowe-Ackermann 

Schmidt Astrograph with CGE Pro 

Mount

Telescope Aperture 11"

Telescope Focal Ratio f/2.2

Telescope Focal 

Length 
620 (mm)

Telescope Mount Type Equatorial

CCD device
FLI MicroLine ML11002 

Monochrome Camera Grade 2

Pixels 4072 x 2720 pixels

Pixel Size (µm) 9.0 x 9.0

System (FOV) 3.4°×2.3° (7.81) degree square

Pixel  scale 2.98”/pixel

Limited magnitude 14.9 mag

Optical Satellite Tracking Station (OSTS)
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11-Inch CGE Telescope 

 Leap frog tracking: the stars

appear as points while the

tracked object produces an

arc, whose length is determined

by the angular velocity of the

object and the exposure time

 Continuous Tracking: Images taken in 

this mode show the object as small 

point and the stars as arcs

Known objects tracking techniques 
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Auxiliary 

instruments
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Aluminizing Plant

Output view of the Aluminizing Plant
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Aluminizing Plant

Internal view of the Aluminizing Plant
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Seeing Monitor

The Seeing Monitor is SBIG camera constantly monitors the seeing for any 12 hour period 

and displays the measurement on the computer monitor, logging the data to a text file
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Seeing Monitor software
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An all sky camera is a device designed to take pictures of the entire

sky over a certain amount of time, usually to monitor meteor showers

or other astronomical phenomena.

All Sky camera

Image of sky All Sky Camera
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Weather Station

Utilized Sensor:

• Temperature

• Humidity

• Wind Speed 

• Wind Direction

• Rain rate

Indoor Console

Outdoor Plant
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Weather Station window
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National Projects &

International Collaboration.



Time-Domain Astronomy (TDA): I. Physical 

Changes

 Physical Changes: 

Counterparts of gravitational waves (GWs), novae, supernovae (SNe), Gamma-
ray bursts (GRBs), active galactic nuclei (AGNs), binary stars, pulsars, and many 
more.

 STDF project at Kottamia Astronomical Observatory (KAO)

Duration: 3 years (2021 – 2024) + 3 months extension

PI: Ali Takey
Title: Observing and studying astronomical transient phenomena using the 
Kottamia Astronomical Telescope

National Projects



Time-Domain Astronomy (TDA): II. 

Dynamical Changes

 Dynamical Changes: 

Observational study of two kinds of near-Earth space objects: I. natural 

objects (asteroids and comets), II. artificial objects (man-made satellites 

and space debris)

 STDF project at Kottamia Astronomical Observatory (KAO)

Duration: 3 years (2023 - 2026)

PI: Dr. Ahmed Moursi                                                     Co-PI: Ali Takey

Title: 

National Projects



Russia International collaboration plays a pivotal role in space surveillance. By sharing data and resources, space agencies and 

observatories worldwide enhance the capabilities of the global space surveillance network. This collaborative approach is 

essential for addressing common challenges and ensuring the security and sustainability of space activities.

Small Innovation Enterprise ISON 

Ballistics-Service Ltd. (SIE ISON-BS) 

Subject of the cooperation

Improvement of technologies of studying of

space debris population using optical

instruments. Positional and photometric

observations of Near-Earth objects in the

Solar system including satellites, space debris,

asteroids and comets, and also gamma-ray

optical afterglows. Researching population

high orbital space objects. Studying ballistic

evolution, source of origin of space debris

fragments in geostationary (GEO) region,

high-elliptical (HEO) and low Earth (LEO)

orbits. Conjunction assessment analysis.

International  Projects



Institute of Astronomy of the  Russian Academy of Science (INASAN) , 10 Feb. 2025

Astroclimate:

Developing and mounting special instruments for studying both
climatic and astroclimatic conditions at different sites on the territory of
Egypt and Russia including modernization and improvement such of
instruments. Implementation of long-term climatic and astroclimatic
observations using the above instruments to seek perspective astronomical
sites in Egypt and Russia.

Near-Earth/Space Research:

Developing, improving, and modernizing instruments and
technologies for studying Near-Earth and Space Research astronomy
including the study of the separate fragments and the accumulations of space
debris using ground-based optical, radar, and other instruments located in the
territory of Egypt and Russia. Positional, photometric, and spectroscopic
observations of the Near Earth and the Solar system objects including
satellites, space debris, asteroids, comets, and meteoroids. Researching
population of high orbital space objects. Studying ballistic evolution, source
of origin of space debris fragments in geostationary (GEO) region, high-
elliptical (HEO) and low Earth (LEO) orbits. Conjunction assessment
analysis.

Astronomy/Astrophysics:

Developing, mounting, and improving instruments and
technologies for studying in Astronomy and Astrophysics. Positional,
photometric, and spectroscopic observations of deep space objects such as
exoplanets, variable stars, star clusters, supernova stars, gamma-ray optical
afterglows, active galactic nuclei, and some other types of astrophysical
transients using the above instruments and technologies at the territory of
Egypt and Russia.

International  Projects



National Astronomical Observatories, Chinese Academy of Sciences (NAOC), Beijing, China

International  Projects



- Stellar Occultation by 1995SM55 on 2024-02-25:

This is an occultation of a bright star (G=12.4) with ID 224489389287197184 in GaiaDR3 
by the Trans Neptunian (TNO) Object with designation 1995SM55. 

Archival images in r-band from PanSTARRS-1
Image in r-band from Kottamia

International Contribution



International collaborations: 
Follow-up of gravitational waves (GWs)

World map showing the current distribution of 

GRANDMA observing facilities, not including the 

Kilonova-Catcher amateur telescopes.
Agayeva et al. 2022 (Conference paper)

2 co-authors from NRIAG

International Contribution



International  Projects



Follow-up of GRBs

GRB 221009A: The brightest GRB ever detected

KAO 1.88 meter telescope observations of the GRB 221009A

International Contribution



International Contribution



International Contribution



GRB 231024A: GRANDMA observations of AT2023vuc/GOTO23baj candidate

GRB 230812B: Optical observaions from Rozhen Observatory

GRB 230812B: GRANDMA further observations of ZTF23aaxeacr candidate afterglow

GRB 230812B: GRANDMA further observations of ZTF23aaxeacr candidate afterglow



GRB 221110A: GRANDMA observations

GRB 221009A: GRANDMA observations

GRB 220325A: GRANDMA observations

GRB 220101A: KAO optical-R observation

GRB 211221A: No V & R detection, KAO telescope

International Contribution

https://ui.adsabs.harvard.edu/abs/2023GCN.34928....1A/abstract
https://ui.adsabs.harvard.edu/abs/2023GCN.34431....1M/abstract
https://ui.adsabs.harvard.edu/abs/2023GCN.34425....1P/abstract
https://ui.adsabs.harvard.edu/abs/2023GCN.34425....1P/abstract
https://ui.adsabs.harvard.edu/abs/2022GCN.32939....1C/abstract
https://ui.adsabs.harvard.edu/abs/2022GCN.32795....1R/abstract
https://ui.adsabs.harvard.edu/abs/2022GCN.31804....1A/abstract
https://ui.adsabs.harvard.edu/abs/2022GCN.31504....1F/abstract
https://ui.adsabs.harvard.edu/abs/2022GCN.31503....1F/abstract


https://www.aavso.org/vsx

Variable stars
1- KAO-EGYPT J064512.06+341749

2- KAO-EGYPT J155828.08- 025753  

3- KAO-EGYPT J200046.39+054747

4- KAO-EGYPT J200107.70+054221

5- KAO-EGYPT J214258.21+440520

6- KAO-EGYPT J225702.44+523222

7- KAO-EGYPT J222516.76+362017

8- KAO-EGYPT J214216.38+440015

9- KAO-EGYPT J231534.74+595740

10- KAO-EGYPT J231639.27+595223

http://gcn.gsfc.nasa.gov

Gamma ray bursts
1- GRB 140311A

2- GRB 160925A 

3- GRB 170728B

International Contribution



mailto:ali.takey@nriag.sci.eg
mailto:ali.takey@nriag.sci.eg


Space debris works at NRIAG with OSTS

Observations:

- Global surveying of whole GEO orbit;

- Tracking of bright GEO, HEO MEO and  LEO objects;

- Searching and follow up of faint debris objects

Goals:

• Maintenance of the space debris database; 

• Support of the daily updated list of orbits of space objects to 
provide the conjunction assessment analysis;

• Develop the space debris population model at high orbits;

• Observation service under commercial requests

International Contribution



Leap frog tracking: the stars

appear as points while the

tracked object produces an arc,

whose length is determined by

the angular velocity of the

object and the exposure time

Continuous Tracking: Images taken in 

this mode show the object as small point 

and the stars as arcs

Known objects tracking techniques 





• Optical Surveillance on Asteroids

Asteroid Impact Risk Assessment

•Optical 
Surveillance

Astrometry

Orbit 
Determinatio

n

Identificati
on

Tracking

Photometr
y

Size 
Estimation

Impact 
Energy 

Prediction

Shape & Spin State 

Analysis

Internal 
Structure

Break-up?

Risk 

Analysis



statistics for Kottamia Observatory on 2024 
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International Events: Astronomical Schools



the 7 th Assembly of the Arab Conference on Astronomy and 

Geophysics,October, 11 -14, 2021
58

https://ui.adsabs.harvard.edu/abs/2024ApJ...973..117L/ab

stract

International Events: Astronomical Schools
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Development Example.
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Dome Rotation Automation

Dome Position  “φ”  Calculating

Rotate Right

Open the Observatory

Home Position and Power ON

Controller  

Box

Rotation Panel Incremental Encoder
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Shutters Power System Solution

Solar Energy Solution

Outdoor solar unitIndoor control unit
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Shutters Power System Solution

Slip Rings Solution

Control PanelSlip Rings and Brushes



63Home PositionAny position

Dome Automation.Shutters Power System Solution

Modified Platform

Source Copper
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Dome Automation Embedded Circuits

Classical Unit Controller Unit External View

Shutters Unit

64
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Control System Architecture

MCU refers to the 
Master  Control Unit

RF refers to Radio 
Frequency Wireless 
Module

TCP refers to 
Transmission
Control Protocol 
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Dome Rotation Controller Block diagram

•It Communicates.

*  Input  devices.
* Output circuits. 
*Wireless module.
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Graphical User Interface - GUI

Default Window under Visual Basic programming

67



68

GUI - SBIG Camera & Weather Station

SBIG Camera Weather Station
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Focused Observed Images

UN Focused Observed Images

Experimental Results – Overview
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Future Aspects

A decision to build a new larger telescope in a new site in Egypt have been agreed upon

which is expected to have a 6.5-m aperture. A lot of work must be done to match

between ELOT optical design, its attached astronomical instruments and site optical

characteristics. As a first step, two sites have been selected which are very good

candidates for astronomical sites based on some specific physical and meteorological

parameters using satellite and/or ground based data. The second step is to characterize

these two candidate sites using some specific instruments that will be installed on those

sites. However, there are some logistic challenges and difficulties facing the instalment of

these instruments which will permit going on to the next step
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Sinai site test Abo El-Rojom mountain

1200 m high from sea level
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Sinai site test Abo El-Rojom mountain

1200 m high from sea level: DIMM unit

Differential Image Motion Monitor - DIMM - seeing monitor

https://www.alcor-system.com/new/SeeingMon/DIMM_Complete.html
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Thank You


