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Introduction about NRIAG

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.

Scientific Departments

1- Astronomy

2- Solar and space research
3- Seismology

4- Geodynamics

5 -Geomagnetism and Geo-electricity




Astronomy Section
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KAO Telescopes



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
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Lat: 29° 55'48"N, Long: 31° 49'30"E



https://en.wikipedia.org/wiki/Cairo

74 - inch telescope

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
Main Mirrox




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




74 - inch telescope

Software
—_— :
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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



74 - inch telescope
Imaging system

grism wheel drawer

filter wheel drawer

CCD camera — integrated

li i i
collimator wit camera optics

polarimetric components
inside cubical box

calibration system

slit and guider assemblies
(on other side of mid-plate)

CCD camera 4K

corrector

Kottamia Faint Imaging Spectro-Polarimeter (KFISP)



74 - inch telescope
CCD Cooling

Tanks of liquid Nitrogen

Charging process of the CCD camera




74 - inch telescope
Evacuating The CCD Camera
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Evacuation pump of CCD camera




74 - inch telescope
Smart Dome

18m In diameter with an
outer shell of galvanized
steel plate painted
externally with aluminium

The upper shutter is of
the “up and over” type
whereas the lower
shutter is in two parts
each opening to the side.

The dome can be rotated at a speed of one revolution
In 3 minutes by means of six three phase motors




14-inch telescope: Observed frames

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)
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14- Inch CGE Telescope

14-Inch
Observatory
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14- Inch CGE Telescope

Light .. Optical
., Tube

Finderscope

. /
Secondary
Mirror Primary
Mirror
Eyepiece or

Image Detector

_ Mount
Counterweights

- Control Panel




‘ 14- Inch CGE Telescope CCD Camezra \

It captures a still image of the night sky

in user-specified exposure lengths.

Important Specification :

- STX 16803 SBIG

- 4096 x 4096 Resolution

- Separately focusable Guiding.
- USB and ETHERNET Interface.

- Fan and Water Cooling.
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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.

“Filters with different wavelength width”

FW7-STX and equipped with STX 16803 CCD camera



Astronomical Dome Function & Construction

Upper Shutter
Dome Slit

Rotated Dome

Bottom Shutter

Fixed Wall

Observing Room
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14- Inch CGE Telescope Frames

Observed Stars



11-Inch CGE Telescope

Celestron 11" Rowe-Ackermann
Telescope Series Schmidt Astrograph with CGE Pro

Mount

Telescope Focal Ratio f/2.2

Telescope Focal
Length 620 (mm)

Telescope Mount Type Equatorial

FLI MicroLine IML11002
Monochrome Camera Grade 2

IR T

Optical Satellite Tracking Station (OSTS)

CCD device




11-Inch CGE Telescope

Known objects tracking techniques

; I;eaeparfrc;% tra;gﬁltng: tr?-? sttahrs @ Continuous Tracking: Images taken in
tf:cked ob'Zc; X r VC\II e ﬁ this mode show the object as small
) PrOVULES d point and the stars as arcs

arc, whose length iIs determined
by the angular velocity of the
object and the exposure time




Auxiliary
Instruments



Aluminizing Plant
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Output view of the Aluminizing Plant



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



Seeing Monitor software
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‘ All Sky camera \

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.

Image of sky All Sky Camera



Weather Station

Outdoor Plant Utilized Sensor:

- Temperature
Indoor Console

- Humidity
- Wind Speed

- Wind Direction

- Rain rate




Weather Station window

WeatherLink 5.5.1 09/27/04 11:53a: Yantage Pro Roof 2 - [¥antage Bulletin]
" File Setup Reports Window Help
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National Projects &

International Collaboration.



‘ National Projects \

Time-Domain Astronomy (TDA): |. Physical
Changes

o Physical Changes:

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

« STDF project at Kottamia Astronomical Observatory (KAO)
Duration: 3 years (2021 — 2024) + 3 months extension

Pl. Ali Takey

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

Ali Takey!; Hamed Ismail?; Yosry A. Azzam?*; M. Abdel-Sabour?; F. I. Y Elnagahy?; |. Zead'; T. M. Kamel?; A. Shokry?; M. A. El-Sadek?; G.
M. Hamed!; Mohamed Ismail; A. M. Fouad?; M. Soliman?; Ali, Olal; E. Elhosseiny?!; Saad Atal

1- National Research Institute of Astronomy and Geophysics (NRIAG), 1 El-marsad St., 11421 Helwan, Cairo, Egypt
2- Department of Astronomy and Meteorology, Faculty of Science, Al-Azhar University, 11884 Nasr City, Cairo, Egypt




National Projects

Time-Domalin Astronomy (TDA): 1.
Dynamical Changes

« Dynamical Changes:

Observational study of two kinds of near-Earth space objects: |. natural
objects (asteroids and comets), Il. artificial objects (man-made satellites
and space debris)

« STDF project at Kottamia Astronomical Observatory (KAO)
Duration: 3 years (2023 - 2026)

Pl: Dr. Ahmed Moursi Co-Pl: Ali Takey
Title:

Discovery and study of near-Earth space objects using Kottamia
astronomical observatory telescopes




International 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 s Yo ¢
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high orbital space objects. Studying ballistic S = &
evolution, source of origin of space debris “E‘g%
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 S i —
observations using the above instruments to seek perspective astronomical T e (i o
sites in Egypt and Russia. ] | | (/H | ' ‘

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-
eIIi;I)tic_aI (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
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International Contribution

- 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.

1949SJSM§0.‘3(, AGaiaDRStpmGaiaDR], NIMAV1O Offset: 0.0mas 0.0mas
cpdateds 2024-02-20 by Lucky Gtas

T tios Saiast A BATTY WAV 00 MLk SLIEE SEA AN IRAHSALD S A4 Archival images in r-band from PanSTARRS-1
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International Contribution

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

The GRANDMA network in preparation for the
fourth gravitational-wave observing run

ABSTRACT

GRANDMA is a world-wide collaboration with the primary scientific goal of studying gravitational-wave sources,
discovering their electromagnetic counterparts and characterizing their emission. GRANDMA involves as-
tronomers, astrophysicists, gravitational-wave physicists, and theorists. GRANDMA is now a truly global
network of telescopes, with (so far) 30 telescopes in both hemispheres, It incorporates a citizen science pro-
gramme (Kilonova-Catcher) which constitutes an opportunity to spread the interest in time-domain astronomy.
The telescope network is an heterogeneous set of already-existing observing facilities that operate coordinated
as a single observatory. Within the network there are wide-field imagers that can observe large areas of the sky
to search for optical counterparts, narrow-field instruments that do targeted searches within a predefined list of
host-galaxy candidates, and larger telescopes that are devoted to characterization and follow-up of the identified
counterparts. Here we present an overview of GRANDMA after the third observing run of the LIGO/VIRGO
gravitational-wave observatories in 2019 — 2020 and its ongoing preparation for the forthcoming fourth observa-
tional campaign (04). Additionally, we review the potential of GRANDMA for the discovery and follow-up of
other types of astronomical transients.

World map showing the current distribution of
Agayeva et al. 2022 (Conference paper) GRANDMA observing facilities, not including the

2 co-authors from NRIAG Kilonova-Catcher amateur telescopes.



International Projects

THE ASTROPHYSICAL JOURNAL LETTERS, 948:1.12 (34pp), 2023 May 10 https:/ /doi.org/10.3847 /2041-8213 /acc8d0

© 2023, The Author(s), Published by the American Astronomical Society.
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GRANDMA and HXMT Observations of GRB 221009A: The Standard Luminosity
Afterglow of a Hyperluminous Gamma-Ray Burst—In Gedenken an David
Alexander Kann

D. A. Kann' @, S. Agayeva’@, V. Aivazyan", S. Alishov?, C. M. Andrade’ @, S. Antier®®, A. Baransky’ @, P. Bendjoya®

Abstract

Object GRB 221009A 1is the brightest gamma-ray burst (GRB) detected in more than 50 yr of study. In this paper,
we present observations in the X-ray and optical domains obtained by the GRANDMA Collaboration and the
Insight Collaboration. We study the optical afterglow with empirical fitting using the GRANDMA+HXMT-LE
data sets augmented with data from the literature up to 60 days. We then model numerically using a Bayesian
approach, and we find that the GRB afterglow, extinguished by a large dust column, is most likely behind a
combination of a large Milky Way dust column and moderate low-metallicity dust in the host galaxy. Using the
GRANDMA-+HXMT-LE+XRT data set, we find that the simplest model, where the observed afterglow is
produced by synchrotron radiation at the forward external shock during the deceleration of a top-hat relativistic jet
by a uniform medium, fits the multiwavelength observations only moderately well, with a tension between the
observed temporal and spectral evolution. This tension is confirmed when using the augmented data set. We find
that the consideration of a jet structure (Gaussian or power law), the inclusion of synchrotron self-Compton
emission, or the presence of an underlying supernova do not improve the predictions. Placed in the global context
of GRB optical afterglows, we find that the afterglow of GRB 221009A 1is luminous but not extraordinarily so,
highlighting that some aspects of this GRB do not deviate from the global known sample despite its extreme
energetics and the peculiar afterglow evolution.



International Contribution
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KAO 1.88 meter telescope observations of the GRB 221009A




International Contribution

A&A, 682, A141 (2024)
https://doi.org/10.1051/0004-6361/202347938 trono my

© The Authors 2024 A trop hYSiCS

Ready for O4 lI: GRANDMA observations of Swift GRBs over eight
weeks in spring 2022

1. Tosta e Melo', J.-G. Ducoin?, Z. Vidadi®, C. Andrade*, V. Rupchandani®, S. Agayeva®, J. Abdelhadi®, L. Abe’,

ABSTRACT

Aims. We present a campaign designed to train the Global Rapid Advanced Network Devoted to the Multi-messenger Addicts (GRANDMA)
network and its infrastructure to follow up on transient alerts and detect their early afterglows. In preparation for O4 II campaign, we focused on
gamma-ray burst (GRB) alerts since they are expected to serve as the electromagnetic counterpart of gravitational-wave events. Our goal was to
improve our response to the alerts and to start prompt observations as soon as possible, so that we may better prepare the GRANDMA network
for the fourth observational run of LIGO-Virgo-Kagra (launched at the end of May 2023) and future missions such as SM.

Methods. We set up a dedicated infrastructure and organized a rota of follow-up advocates (FAs) to guarantee round-the-clock assistance to
our telescope teams, with an aim to receive, manage, and send out observational plans to our partner telescopes. To ensure a large number of
observations, we focused on Swift GRBs whose localization errors were generally smaller than the GRANDMA telescopes’ field of view. This
allowed us to bypass the transient identification process and focus on the reaction time and efficiency of the network.

Results. During the ‘Ready for O4 II' phase, 11 Swift/INTEGRAL GRB triggers were selected. Of these, nine fields had been observed and three
afterglows had been detected (GRB 220403B, GRB 220427A, GRB 220514 A) with 17 GRANDMA telescopes and 17 amateur astronomers from
the citizen science project Kilonova-Catcher. Here, we highlight the GRB 220427A analysis, where our long-term follow-up of the host galaxy
allowed us to obtain a photometric redshift of z = 0.82 £ 0.09 and its lightcurve evolution, as well as to fit the decay slope of the afterglows and
study the properties of the host galaxy.

Conclusions. During this eight-week-long GRB follow-up campaign, we successfully fulfilled our goal of training telescope teams for O4 and
improving the associated technical toolkits. For seven of the GRB alerts, our network was able to start the first observations less than one hour
after the GRB trigger time. We also characterized the network efficiency to observe GRB afterglow given the resulting time delay and limiting
magnitude, and to its light curve evolution based on the observation of GRB 220427A.



International Contribution

o the _
ROYAL ASTRONOMICAL SOCIETY

MNRAS 530, 1-19 (2024) https://doi.org/10.1093/mnras/stae503
Advance Access publication 2024 March 18

Multiband analyses of the bright GRB 230812B and the associated
SN2023pel

T. Hussenot-Desenonges,'* T. Wouters,>* N. Guessoum ~,** 1. Abdi,* A. Abulwfa,” C. Adami,® J. F. Agii

ABSTRACT

GRB 230812B is a bright and relatively nearby (z = 0.36) long gamma-ray burst (GRB) that has generated significant interest
in the community and has thus been observed over the entire electromagnetic spectrum. We report over 80 observations in
X-ray, ultraviolet, optical, infrared, and submillimetre bands from the GRANDMA (Global Rapid Advanced Network for
Multimessenger Addicts) network of observatories and from observational partners. Adding complementary data from the
literature, we then derive essential physical parameters associated with the ejecta and external properties (i.e. the geometry
and environment) of the GRB and compare with other analyses of this event. We spectroscopically confirm the presence of an
associated supernova, SN2023pel, and we derive a photospheric expansion velocity of v ~ 17 x 103kms~'. We analyse the
photometric data first using empirical fits of the flux and then with full Bayesian inference. We again strongly establish the
presence of a supernova in the data, with a maximum (pseudo-)bolometric luminosity of 5.75 x 10** ergs~!, at 15.7645? g} d (in
the observer frame) after the trigger, with a half-max time width of 22.0 d. We compare these values with those of SN1998bw,
SN2006aj, and SN2013dx. Our best-fitting model favours a very low density environment (log(njgm/cm =) = —2.38f}:§8') and
small values for the jet’s core angle Oqoe = 1.5473 % deg and viewing angle 6, = 0.767 22 deg. GRB 230812B is thus one of

the becet oheerved afterolowe with a9 dictinctive ainernaova biimn



Non-referred publications

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 .



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

International Contribution

Recent Discoveries

https://www.aavso.orq/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
/- 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
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of CREBs at Kottamia Astronomical Observatory (KAC

All Takey

Associate Professor, Galaxies laboratory
Astronomy Department, NRIAG
E-mail: ali.takey@nriag.sci.eg
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International Contribution

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




Known objects tracking techniques

Leap frog tracking: the stars @ Continuous Tracking: Images takenin @
appear as points while the this mode show the object as small point
tracked object produces an arc, and the stars as arcs

whose length is determined by
the angular velocity of the
object and the exposure time
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Asteroid Impact Risk Assessment

« Optical Surveillance on Asteroids
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statistics for Kottamia Observatory on 2024

Number of discovery MPECs: 23

MPEC 2025-B136 : 2025 BY4 (%)

MPEC 2025-B95 : 2025 BA3 (*)

MPEC 2025-A178 : COMET C/2025 A3 (Tsuchinshan) (*)
MPEC 2025-A151 : 2025 AG3 (*)

MPEC 2024-Y145 : COMET P/2024 X3 (PANSTARRS) (*)
MPEC 2024-Y50 : 2024 YG1 (*)

MPEC 2024-Y22 - 2024 YH (*)

MPEC 2024-Y16 : 2024 YC (%)

MPEC 2024-X301 : 2024 XQ16 (*)

MPEC 2024-X298 : 2024 XN16 (*)

MPEC 2024-X285 : 2024 XA16 (*)

MPEC 2024-X261 : 2024 XX11 (*)

MPEC 2024-X260 : 2024 XW11 (*)

MPEC 2024-0Q40 - 2024 QI (*)

MPEC 2024-Q37 - 2024 QG (*)

MPEC 2024-P133 - 2024 PN3 (%)

MPEC 2024-P127 - 2024 PW2 (%)

MPEC 2024-P110 - 2024 PK2 (*)

MPEC 2024-N61 - 2024 NA1 (™)

MPEC 2024-F91 . COMET C/2024 E2 (Bok) (*)

MPEC 2024-D56 - 2024 AW15 (*)

MPEC 2024-B143 : COMET P/2011 NO1 =P/2023 WM26 (Elenin) (*)
MPEC 2024-B05 - 2024 AR4 (*)

#MPECS

Number of Observations

MPECType
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Home > Astrophysics and Space Science > Article i
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International ISON project & databases on Science
space debris and asteroids

Research | Published: 01 August 2024

Volume 369, article number 77,(2024) Cite this article

Astrophysics and Space Science
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‘ Shutters Power System Solution ‘

Solar Energy Solution

Limit Switches

Shutters Motors

Indoor control unit Outdoor solar unit
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Shutters Power System Solution
Slip Rings Solution

Slip Rings and Brushes Control Panel




Shutters Power System Solution
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Dome Automation Embedded Circuits
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‘ Control System Architecture \
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‘ Dome Rotation Controller Block diagram \
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Graphical User Interface - GUI

Default Window under Visual Basic programming
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GUI - SBIG Camera & Weather Station

CGE Main | HW Info | cat1 | TP3 | TP5 |[sBig TP7 |

SBIG STX-16803
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Experimental Results - Overview

Focused Observed Images
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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



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

v




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




