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Status of Astronomy In Africa
& Opportunities for MM Astronomy

%o This talk is based on various reports received from astronomers who were
contacted from the various African countries. South Africa is exluded from this work
since a specific situation report was presented separately by David Buckley.

% We extracted the information from those received reports and also incorporated
information gathered from other sources, whenever available, from some countries
whose representatives didn't respond on time.

%o Despite this, the situation in some countries is not reported from lack of data

% We went East, then North and finally West following the coastline
counterclockwise...

%o For an extensive review of the situation of Astronomy in Africa, see:
- Development in astronomy and space science in Africa, SRYLU 0 %WDFNHV 0 %DNL 3 HW D(
Astron 2, 507-510 (2018). https://doi.org/10.1038/s41550-018-0525-x

- The potential of astronomy for socioeconomic development in Africa, McBride, V., Venugopal, R.,
Hoosain, M. et al. . Nat Astron 2, 511-514 (2018). https://doi.org/10.1038/s41550-018-0524-y









Guinea Equatorial
Bizzau Ouinea

Gambia

& 1800-Countries. corm

Ear



AfAS Creation: March 2019
Astronomy In Africa Meeting

Professional Astronomers | Students | Government Officials | Key Stakeholders | Amateur Astronomers



What Is ?

AFAS

African Astronomical Society

AfAS is an organization of professional astronomers in Africa,

Vision: Create a globally competitive and collaborative
astronomy community in Africa

Mission: To be the voice of astronomy in Africa and to
contribute to addressing the challenges faced by Africa
through the promotion and advancement of astronomy
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Key Objectives of AfAS

Cultivate and support collaborative astronomy activities in Africa and
internationally

Encourage the appreciation of the significance of astronomy in Africa

Serve as an interface between the African Union and astronomy related
activities

. Encourage governmental and intergovernmental investments in astronomy in
Africa

Encourage the use of astronomy for socio-economic development

Use astronomy to attract African youth into science, technology, engineering
and mathematics careers

Organise meetings and events pertaining to astronomy and related fields

Safeguard astronomical sites and indigenous knowledge in Africa



Astronomy In Ethiopia

-D]Ei v Withibgia, ESSTI
- Alemiye Mamgq Entoto Observatory,
|IAU West African Office




1. Astronomy& Astrophysics R&T focus on

PhD &MSc

1

OBSERVATIONAL & THEORETICAL
™Planetary Astronomy
™Solar system ,Near Earth objects and
Extra-solar
™Stellar Astronomy & Astrophysics
™structure & activity of sun and other
stars
™Galactic & Interstellar Medium
Astronomy
™structure , composition and
evolution of our galaxy and nearby
galaxies
™Extragalactic Astronomy & Cosmology
™Space & Astronomical Instrumentation

First light image of whirlpool Galaxy
captured by EO Telescope

4.0

1U

EO 1m-Diameter Telescope




A&A department

Current team:

14 members

(3 PhD, 5 MSc, 6 BSc)
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RESEARCH SUMMARY

3 main research groups Iin:

- Extragalactic astronomy
- Stellar astronomy
- Cultural astronomy



RESEARCH SUMMARY

1. Extragalactic astronomy

Main project: Role of nuclear activity in galaxy formation
and evolution

2. Stellar astronomy

Main projects: related with the accretion processes in stars,
binary systems, stellar formation and formation of
planetary systems, coronal mass ejection from the Sun,
and variable stars

Transients2020, Cape Town 13
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RESEARCH SUMMARY

1. Extragalactic astronomy

Importance of AGN studies:

. Have very peculiar and complex physics z challenge

. Strong multiwavelength emitters ztechnological/innovation challenge

. High-energetic sources z development of X- and gamma-ray physics
and instrumentation

. Possible origin of cosmic rays z important for space weather, satellite
technologies, etc.

. Play a key role in galaxy formation and evolution z modeling constraints
. Most luminous and distant visible sources z cosmological labs

. Key element in understanding formation and evolution of the Universe
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Entoto Observatory

2 optical telescopes of 1m diameter each

Current work:
. Maintenance
. Construction
. Visitors program (> 10000 visitors in the last years)
. Current work on telescopes operation (expected to be operational at the
beginning of 2020)
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Entoto Observatory

2 optical telescopes of 1m diameter each

Planned astronomical observations in 2020:

. Stellar activity of low-mass stars and possible detection of extra-
solar planets

. Variability of nearby quasars

. High resolution spectroscopy of nearby active galaxies

. Different scientific cases in stellar astronomy research

Plus:

. Software development for EO

. Detailed site testing of EO

. Detailed instrumentation testing

. Development of professional observational platform and organisation

of ‘call for proposals’
Transients2020, Cape Town
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POST-GRADUATE PROGRAM

PhD and MSc In astrophysics over the
past 6 years

. Currently 19 students (10 PhD and 9 MSc)

. Graduated 3 PhD and 9 MSc

Transients2020, Cape Town
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UNIVERSITIES INVOLVED IN

Astronomy & Space Science Programs in Ethiop

f Human Capital
Development, Research
& EducationalDev’t

f Provide high quality
postgraduate training
(MScand PhD)

1. Entoto Observatory and
Research Center(EORQC),

2. Addis Ababa
University(AAU),

3. Bahir Dar
University(BDU)

Mekelle University(MU)
Jima University

ok
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9/23/18

RECOGNISED AWARDS

‘U OLUMDQD 3RYLp

Nature Research for Inspiring
Science Award (2018)

Dr. Solomon B. Tessema

‘Higher Honor Laureate Prize’
from Abyssinian Award (2019)
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Astrophysics/Astronomy
In Uganda

Jurua EdwardMbarara
University of Science and Technology (MUST)

Astrophysics Courses taught Postgraduate

Stellar Structure and Evolution
Extragalactic Astronomy

High Energy Astrophysics
Computational Astrophysics
Planetary Systems

Research Areas

Data Used

Asteroseimology

Planet formation

AGN

High energy astrophysics
Accretion discenstabilities

Mainly use online data e.qg. frokepler Gaia,etc

Ground based observation, particularly for spectroscopy using telescopafBetgium and India and
photometry using telescopes from Germany

 Contact PersonJurua Edwarejurua@gmail.com
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An Overview of
Astronomical Facilities
foMultl_Messekgfeonomy

KottamAastronomical Observatory
Somdyaad

_ Astronomy Dept.
National Research Institute of Astronomy & GeophysiRIAG

Head of the Egyptian National Committee of Astronomy and Space Science
(EgNCA)

Kavivorkshop Tr202@dpe Towdal-2020



NRIAG's Departments
and Laboratories

Department of Astronomy

- Stellar $SVWURQRP\ - *DODFWLF DQG ([WUD *DOD
Theoretical and High energy Astrophysics -

Department of Solar and Space Research:
-—-6R6GDU 5HVHDUFK -----16SDFH 5HVHDUFK

Department of Seismology:
General Seismology & The Egyptian National Seismic Network

Department of Geomagnetism and  Geoelectricity
l-aboratory of Geomagnetism
- - /D ERUDGHERIECNEYy and Geothermic — =
Department of Geodynamics:
FDERUDWRU\ RI 5GHFHQW &UXVWDO ORYHPHQW-
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30 inch telescope
Coude Solar telescope



74 InchKof

tamia Obg

ervatory




Recent Discoveries

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

P020, Cape Town




Main studies in Astronomy
Dept. at NRIAG

%BVRI| Photometry

%Y arialdears using optical olmwivatbBsEB ase
%0Study of magnetic activity and period variations
%dPhotomestumlies of the contact binaries

%dVlassive stars, O and B-type stars

%¥ariable Stars in Open and globular Clusters
%discovefysome variable stars

%:Cosmology

Transients2020, Cape Town 27



MaiRudiedAstronomy
Dept. at NRIAG

Limb effect of rotating stars

Exgolanets: confrontation between Quantized peric
observations

Optical study of super novae .
Light pollution and Night Sky survey
Optical and UV Studies of Cataclysmic Variables

X-ray Studiesgpategectra of obscured AGNSs using
Suzakuray satellite observations
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Main studies in Astronomy Dept. at NF

Field of Gdldixsters

Galaxy Cl&stere);ray and optical properties of the

Statistical Studies : fypadametdes of isolated galaxy
triplets in theulowalrse

Study of ddtasters of galax@sMMIeDSS
Kottanoatical observations for some GRB
Matdbetween XMM-Newton/SDSS Galaxy Cluster

Spectral clustering for optical ceedshestiomand
of X-ray selected galaxy cluster candidates in the .

Transients2020, Cape Town 29



Astronomyin Algeria
& Perspectives in RadiAstronomy

Dr Nassim Seghouani
Head of Astrophysics and High Energy Astrophysics division

CRAAG, Algiers Observatory



Modern Astronomical legacy
Algiers(Bouzareahpbservatory

e Buildduring French rule in
1890

 Fourmain instruments (3
refractorsand a Foucault
Telescopeg

« Participatedto some
Important projectssuchas
h > ES SkyMapi -~
Project)



Télescope de Foucault (1888)

September 1861 L’'Equatorial Coudé (1888)
the Telescope was fabricated by
Secrétan , and reached Alger on Gautier (9= 32cm et f=6m60)

Newtonian , @=50 cm, f= 3m50




The New 80cm Telescope at the Bouzaréah Observatory
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Astronomyin Algeria

* About 25Researchersmn CRAAG IAstronomy
& Astrophysicsn 2 divisions:
— SolarPhysicDivision
— Stellar& HighEnergyAstrophysicDivision

e There arealso~25researchersn Universities
(Mainlytheoretical Astrophysics, GR

o SeveraMasters inAstrophysicsat Algerian
universities



Main Flelds oResearch

SolarPhysic® Solar-Earthnteraction
Helioseismology & Asteroseismology
Gamma Rafursts

CosmicRays

Binarystars

CompaciODbjects..



An OngoindProject
1- TheAuresNationalObservatory

A newAstronomical
Observatory in theAures
Mountain (North- East of
Algeria, Altitude~2000m).

First seeing measurements
point to an excellent sky
guality

Main TargetFindingthe

source ofGravitationnal
Waves

Open to host other projects



Main project: Observing the optical
afterglows of GW's

How to Localise the source of Gravitational Wavk&armof Fasttelescopes$

Robotic AdvancedMultimessengerS

hbaceEnvironnementurveyor

Transients2020, Cape Town

Projet RAMSES

16 FastTelescopes
¥25t035cmx 25
(champ),

£ 100° in a single scanfew
seconde®nly after the
alert

+ Oltelescopeof |1 m
avecspectrometer

37



The first station builat ChecharKhenchelaAlgeria)
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2- A Future World class Observatory?
In the Hoggar, Assekrem high plateau



The Sirius Association team in the Hoggar



... and a perspective view of the group
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From the Hoggar,Algeria with Love

Abdeldjalil Djarri, SiriusAstronomyAssociation



A Radio-astronomy project

e A project is under consideration:

Using the severalishesavailablein
NorthernAlgerai to turn them into
radiotescopes

— 2x32m

— 1x13m

— 2x11m

— 1x7m

* The siteasowned, Ministry of
Telecom, but a tranfert to the
General Direction of Scientific
Research is in progress



Coordinates
36° 37" 00" N
03° 35 00" E

Radio-astronomy
The Lakhdaria site

Transients2020, Cape Town
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The 32nmDishes

Oneis mainlydirected
to the East, the second
one to the West

+/- 60° Azimuth
5 — 90 Elevation
Works in 4-6 GHz



Constructedoy Mitsubishi in
1975

Have beemaintainedand
upgradedin~1990 by Vertex
RSIGDSatcom

It is invery good shape and
fully operational.

No more sedalthough
under constant maintenance



The author standing in front of some of the dishes
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CRAAG- Algiers

The High Energy Group:
M.Fouka (head)Zouleikha Sahnourblimateni
Samj Rahmani Yassine

Cosmic rays: JEM-EUSO

GRBs external shock

Compact stars merging

High Energy Physics: Simulations
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KM3NeTCollaboration

- Algeria Is on the way to be granted an observer
status at the next KM3Net collaboration board
meeting in February 2020

- Three groups from various Algerian Universities
will be involved

Transients2020, Cape Town 56



Astronomy
In Morocco

Facilities atOukaimeden Observatorgnd various projects

Benkhaldoun Zouhair
Zouhair@uca.ma

Cadi Ayyad University, LPHEA, Oukaimeden Observatory

57



The Oukaimeden Observatory, High Atlas mountains
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High Energy & Astrophysics Laborat

2 Research groups:

High Energy & Theory (EPHET)
Astrophysics & Astronomy (EA2)

21 Senior Researchers: 12 Faculty membeérsAssociates

Graduate Studies: Training in HEP and Astrophysics. At prEsent
PhD students + 24 Msc students (M2) and 27(M1).

Monitoring of OUCA Observatory/5 km from Marrakech).
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KM3NeTCollaboration

Tt Several Moroccan researchers are also involved ifi3NeTproject
Tt alarge a network of next-generation underwater neutrino telescapes
in the Mediterranean Sea. e 13 Countries
Tt discovery and subsequent study of high-energy neutrino sourdes iB4 Institutes
the Universe ARCAand the determination of the mass hierarchy of 220 Scientis
neutrinos ORCAH

Researchers representing three
universities:

- Mohammed V-Rabat,
- Mohammed | Oujda,

- LPHE At the Cadi Ayyad University
The Moroccan team contributeso
the KM3Net by setting up |a
production line for the optical

modules in Morocco, which includes
the assembly, testing and insertion
of modules in the lines of thle
telescope
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Some High profile Non MMA projects
at the Oukaimden Observatory : MOSS , OWL...

Finding a homdor OWL

http://www.eso.org/public/astronomy/projects/e-elt_fir.ntml

An extraordinary telescope calls for an exceptional site. Much care is thus taken to ensure thaitiee
home of theE-ELTWwill be the most adequate possible. This generally means a high, dry site, so as to have as
little hindrance to the observations. The E-ELT site selection team is currently investigatiegtidegail
several possible sites, Argenting in Chilg inMorocco, and inSpain

Similar efforts are being carried out by the Thirty-Meter TelescOp&T() site selection team. For the sake of
efficiency, the TMT pre-selected sites (all in North and South America) are not included in thetkelyL
but data are shared.

Finally,Ventaronesin Chile (part in TMT site testing campaign) has been selected. 61




TheCandidates for OWL science program Is:

Follow-up astrometry obright Near-earth objects
Target of opportunity observations emall bodiesn the Solar System
Target observations of brightariable starswith improperly-determined periods

Emission-linesurvey of the Galactic plane

Follow-up observations @RB afterglow

Education and training

(from MOU with KASI)

h Kpl Ju v K e EA SJYEC v <A uC £ ZVP % E-}Vv o -
students) to participate in collaborative activities (research projects, conferences and
seminars, or joint publications). They may collaborate on the development of training and
exchange programs for staff and students... »
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OROCCOUKAIMEDENKY URVEY TELESCOP

Instrument :

The telescope has%00mm primary mirror and is used at prime focus with a Wynn corred®D£3,0. The
detector is &SBIG STL110®@sed on a Kodak KAF 11000 chip. The pixel sizé,’ afcserthe field of view

Is of 1,5 degree.

The telescope is used iamote control, it is operated by three teams from Marrakech Cadi Ayyad University,
from Franceand fromSwitzerland Observing time is shared between observation of exoplanet transits and
asteroid & comets search.

Efficiency

Starting from October 2011t5, the Oukaimeden
observatory (UAI code : J43got36017new designations,
so about50 new designations per montiMOSS send more
than one millionand halfastrometry measurements to the
MPCand is eighth among minor planets observatories.
The Oukaimeden recently integrated the top 50 best
Observatories among the worll{ in 201§

The success daflOSScome from the good astroclimatics conditions prevailing at the observatory of
the Oukaimeden and also from the efficiency of the team who run the telescope.
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TheWonderful Discovery
Announced by NASA on February 23, 2017

Transients2020, Cape Town
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Current existing
Astronomical facilities
IN West Africa



Astronomy Facilities used for teaching and
research in West Africa

Nigeria

(All located at the Centre for Basic Space Science (CBSS) Nsukka)

(1) 25 cm Meade Reflector

(2) 10cm Solar Telescope

(3) 6m Indigenous radio telescope

(4) 3m semi-professional radio telescope

(5) Radio Jove radio telescope

(6) Other redundant satellite dishes with possible conversion to
radio telescopes

Ghana
(1) 32m Radio Telescope

Burkina Faso
(1) 1m optical telescope



Use of Redundant satellite
dishes

” - There are redundant

satellite communication
dishes spread across the
country that can be

converted to radio telescopes.
Their diameters ranges from
7 to 32m

" - One of these dishes is
shown in the figure, the 32m
satellite dish in Kujama,
Kaduna State, Nigeria



Nigeria & Ghana
Teaching & Training

James Chibueze
Nigeria:

 There are 3 researchers and 4 students that work on multi-wavelength
studies of stars, galaxies and galaxy clusters.

o 2 PhD students at the Department of Physics & Astronomy, University of
Nigeria, Nsukka are studying the evolutionary sequence of high-mass stars
using multi-wavelength data (radio, infrared and x-ray). Dr Ikechukwu Obi
studies galaxies at radio wavelength.

Ghana:

 DARA students are taught how to study astronomical objects using multi-
wavelength data.
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https://radiowiki.mpifr-
bonn.mpg.de/lib/exelfetch.php?media=na:sustainability:tog:2018 03:nk.evn.tog.china.2018.pdf
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Burkina Faso
Observatory of Djaougari Mtjaude Carrignan
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Left Out

Quite few countries left out
— Madagascar
— Ruanda
— Senegal
— Kenya



African Very Long Baseline interferometry Network
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AfAS 2020

Objectives

« Share astronomy research from across Africa and
promote discussions on research collaborations.

* Bring together participants from the African
Astronomy community so that they can be better
organised for astronomy research, education,
outreach and development on the continent.

* Engage in discussions on the implementation of the
AfAS Science Strategy.

. ]* pee }vsS]v vS§ oU E P]J}v o v v S]h

the 5 years leading up to the IAU General Assembly in
2024, and the envisaged legacy thereafter.
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