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Activities of the Research Unit
with the Public and the Educational Sector
2022- 2023
——

For a full listing of the activities, see the Facebook page of the Unit
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Rapport Succinct sur I'activité de I'Unité de Recherche
Constantine du CERIST: « Portes Ouvertes sur I'Univers »
du 08 Septembre 2022

a l'occasion des rentrées Universitaire et sociale, et en célébration de la « World
Space Week » 2022 comme décrétée par I’UNESCO...

L'événement, préparé depuis plusieurs semaines par notre Unité, est peut-étre
le plus grand évenement de diffusion de la culture scientifique de la sorte au
niveau régional et peut-étre national. Il était centré sur quatre expositions
exceptionnelles : « Cosmic Symphonia », « Space Conquest », « The Energetics
of Physics », et « Earth & Life Sciences ».

Les activités touchérent diverses sciences et ce grace au partenariat avec les
clubs de physique, biologie, math...



Dés le début de matinée, une affluence record fut enregistrée qui se poursuivi
jusqu’a tard dans I’aprées-midi.

Une série de conférences touchant sur I’environnement, la politique éducative,
I”Univers se déroula I’aprés-midi :
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Etaient présents a I'ouverture une bonne partie des institutions scientifiques et
de jeunesse de la Wilaya de Constantine et de certaines Wilayas environnantes :
Mr.Bouras, Recteur de ["Université Constantine3, Mr. Latreche recteur de
I'Université de Sétif et Président de la Conference Régionale-'Est, Mr. Ouili
Doyen de la Faculté des Science Exactes de I'Université Constantinel, Mr.
Tebjoune, Directeur de 'ENS-Constantine, le SG de Université de Biskra, Mr.
Almi Directeur des Etablissements de Jeunesse (ODEJ) de la Wilaya de
Constantine, le représentant de la Direction de I'Education de la Wilaya, et une
longue liste d'enseignants et chercheurs de diverses institutions scientifiques...

L'événement a aussi fait I'objet d'une bonne couverture meédiatique dont
I’ENTV, la Chaine 1, la radio régionale et différents autres média...

L’Equipe de Médiation
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Rapport Succinct sur I'activité de I'Unité de Recherche Constantine du
CERIST: « Séminaire sur I’attribution des Prix Nobel 2022 »

Physique - Chimie -Physiologie

Un des moments scientifiques forts du mois d’octobre de chague année est
I’attribution des prix Nobel de I’année.

Notre Unité a organisé un séminaire ouvert au public le jeudi 20 octobre auguel
a été conviée en particulier la famille universitaire.




Trois conférenciers dans les trois domaines scientifiques faisant I’objet de
I’attribution des prix sont intervenus sur chaque impétrant et son ceuvre.

———E

WEE——

- Prof. Mouloud Bouhouhou, ENSC «We carry our ancestors in our genes »
- Prof. Lotfi Belkheiri, Univ. Constantine 1 : «The Nobel Prize of Chemistry
2022»

- Dr.Hichem Guergouri, CERIST-Constantine : “Quantum intrication and the
Nobel Prize of Physics 2022x»
Ces présentations furent suivies d’un vigoureux débat avec I’audience.

L’Equipe de Médiation Scientifique. CERIST-Constantine
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Rapport Succinct sur I'activité de I'Unité de Recherche Constantine du

CERIST: « Eclipse Solaire Partielle »

du 25 Septembre 2022
"How to create a popular event out a 2% Moon bite!"

L'évenement, bien répercuté dans les media a travers le Monde, ne concernant
que la partie Est de notre pays.

Le public etait au rendez-vous et notre Unite a accueilli plusieurs centaines de
personnes qui suivirent le déroulement du phénomene en direct de I’esplanade et
aussi « live » sans interruption par projection a partir d’un feed d’un des télescopes
de I’esplanade sur I’écran a I’intérieur.

1- Le public constitué d’éleves, d’étudiants et de simples citoyens afflua tét la matinée :
Observation, visite de I'Expo permanente, animation, conférence...




Les différentes phases du phénomene se sont étalées de 10h49 a 11h51, et 8
animateurs volontaires ont été mobilisés pour accompagner le public dans leur
visite des différentes ailes de I’exposition permanente et I’observation aux
instruments a I’extérieur, en plus de nos deux animateurs et nos chercheurs.

........

.......
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2 - Des le début de matinée, une affluence record fut enregistrée qui se poursuivi jusqu’a la
fin du phénomene.

C’est le seul endroit en Algérie ou un programme fut organisé pour suivre ce
phénomene cosmique exceptionnel.

L'événement a aussi fait I'objet d'une bonne couverture meédiatique dont
I’ENTV, la Chaine 1, la radio régionale et différents autres média...

L’Equipe de Médiation



3- Le feed d’un des telescopes extérieurs connecté a une camera CCD permis de suivre en continu le
déroulement de I'éclipse.

4- Sun’s surface during the eclipse as compared with the actual picture by the SOHO satellite of NASA about the same date
but out of the eclipse time. All the Sun spots are visible on our picture (Left). Credit: Hichem Guergouri - CERIST
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Rapport sur I'activité de I'Unité de Recherche Constantine du CERIST:
« World Wide Data Day - November 11, 2022 - CERN»

On the occasion of the World Wide Data Day November 10, 2022 and within
the LHC-W2D2 Masterclass organized by the European Organization for Nuclear
Research (CERN) for sharing and processing experimental data, the el-Houriya
High School at Constantine participated in close cooperation with the Research
Unit on Scientific Culture and Mediation (RUSCM/CERIST) in a special
workshop about data processing at the World largest accelerator, the LHC
received from the CERN.




One of us, Dr. Jamal Mimouni, gave an interactive talk about the subatomic
world and its physics. Right after, the students participated in a live video
conference by Zoom with the CERN team at Geneva University where they
discussed critically the significance (quality, bias, extrapolation...) of the data they
treated from the LHC collider and that they received prior to the event. The
students, well groomed by their teachers, were able to carry out an active and
sustained discussion with scientists there in pair with other High School teams
across the World. The Algerian team showed great skills and astuteness, which
shows if needed, how special programs can motivate and turn our students into
overachievers.

i I|I|. |

1 The teleconference going on 2 -Commenting o the data

This action, the first of its kind to celebrate this World Wide Data Day, will be
followed by others at various High Schools and Universities in the future. This is
the task the new team put up together by our Research Unit and focusing on
Masterclasses will devote itself to. It has secured the collaboration of physicists
from three Universities, two ENS (EI-Eulma and Constantine) and three other pre-
University educational institutions.

L’Equipe de Médiation Scientifique. CERIST-Constantine
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Rapport sur I'activité de I'Unité de Recherche de Constantine du CERIST

Atelier sur la Physique pour les Enseignants de Physique - Chimie et Technologie
Secteur 4, W. de Constantine, 16-17 novembre 2022»

L’Unité de Constantine a organisé a la demande de I’inspection de physique de
la Wilaya de Constantine (Secteur 4) un atelier sur les «Concepts fondamentaux
en Electricité et Electrostatique - Novembre 19, 2022» pour le bénefice de 120
enseignants des sciences du cycle Moyen de physique et chimie.

Cet atelier théorique et pratique fut dispensé au Lycée Soumia a Constantine
les 16 et 17 novembre - chaque jour pour un groupe de quelgque 60 enseignants-
dans le cadre de journées pédagogiques organisées par le secteur concerné de
I’Education Nationale de la Wilaya. 1l fait suite a d’autres ateliers de la méme
sorte que notre Unité a encadré et touchant a d’autres aspects de la physique et la
géographie menés plus tot dans I’année par notre Unité.
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Electricity & Electrostatics

N F) J.Mimouni
| % CERIST - Constantine
Y Physies Dept.- Univ. Constantine-1

Cette remise a niveau et de consolidation des connaissances de nos enseignants
du moyen, certains ayant quelque trente ans d’activités dans le secteur depuis
I’obtention de leur dipléme, est une action palpable pour améliorer la performance
du systeme éducatif national.

L’Equipe de Médiation Scientifique. CERIST- Constantine
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« La Physique, des Quantas aux Galaxies »

Rapport sur l'activité de I'Unité de Recherche de Constantine du CERIST
Journée d’activités scientifiques : ESTIN (Amizour) et I’Université de Béjaia

27 Novembre 2022

Notre Unité de Recherche a animé a I’invitation de "ESTIN une journée
d’activités scientifigues pour le bénéfice des étudiants de I’ESTIN et de
I’Université de Bejaia. Cette activité a eu lieu grace a I’initiative de I’Unité de
Recherche de CERIST de Bejaia et en coordination avec elle, et le support de
I’ Association Sirius d’Astronomie. Nos partenaires furent les clubs Bytecraft de
I’ESTIN et celui de I’Université Abderahmane Mira de Béjaia.

—Y




Cette journée intitulée « La Physique, des Quantas aux Galaxies » a consisté
en une serie de conférences suivies de débats, un concours scientifique et une
exposition astronomique.

Les objectifs de ce programme furent établis ainsi :

» La présentation de la physique a toutes les échelles et en particulier la
physique quantique.

* Montrer aux étudiants le caractere fondamental de la physique pour
déchiffrer la Nature, ainsi que ses applications notamment en quantique qui a fait
I’objet cette année de I’attribution du prix Nobel de Physique.

e Créer un cadre de discussion, de reflexion et de concertation entre des
chercheurs de différentes disciplines, et encourager les étudiants a engager des
discussions scientifiques avec les conférenciers.

* Reépondre aux différents questionnements des étudiants sur la science et les
mysteres de la physique quantique.

Le programme qui s’étendit sur toute la journée fut un franc succes et d’autres
rencontres similaires sur d’autres sujets scientifiques ont déja été avancées dans
le futur proche.

"

3- Quelque soixante metres consacrés a I'expositioh
« Cosmic Symphonia" et a la physique
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« La Physique, des Quantas aux Galaxies »

PROGRAMME

Matinée

1- Explorer I’'Infiniment Petit

9h30 i 10h30

T o FMNMumnmcsmeafonn Ao Ta ATadeeen -~

Aprés midi
2- Explorer I'Infiniment Grand

12H40 a 14H00
Tour de I'Exposition : « Cosmic Symphonia »

14HO00 a 15H30
e L’Univers : des Quarks aux Galaxies. Prof. J.Mimouni

s  Questions et débat.
15H30 -15h45
Cloture de 1'évenement.

L’Equipe de Médiation Scientifique. CERIST- Constantine
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Seminar: What is Life?
General student audience, at the Research Unit

14 décembre 2022

ure and Mediation

LIFE!

Une série de présentations-débats
sur le monde du vivant
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Théme 1 : C'est quoi La Vie ?
N
Le 14 Decembre 2022 & 13h30

Pole de recherche
Université Constantine 3
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Astronomy for Education Workshop
for Middle School teachers, Wilaya of Ouled Djellal
NASE Training program, with Algeria’s NAEC & Intl. Astronomical Union

Our Research Unit has organized a two-day long workshop on astronomy for
Education in cooperation with the NAEC-Algeria affiliated with the International
Astronomical Union (IAU).

Forty five Middle School teachers including a number of High School teachers from
all over the Wilaya participated in this program which was extended to include other
segments so as to reach out to the population of the region.

1- The Teachers’ Training Program

It was an extensive program which was meant to teach science teachers how to use
astronomy in order to provide some context in their teaching of physics, geography and
natural sciences. It relied mainly but not exclusively on the NASE program (Network
for Astronomy School Education is an International Astronomical Union (IAU)
Working Group) and in particular the three units (Astronomy, Astrophysics,
Astrobiology). The team was constituted of five members of the CERIST- Constantine
Dr. Hichem Guergouri, Dr. Aziz Meliani, Dr.Omar Nemoul, Mourad Hamdouche and
the Research Unit’s Director, in addition to Prof. Redouane Benmehia from M’sila
University (The NAEC’s head),



all certified NASE trainers and all having an intensive experience in teaching physics,
physical geography and astronomy. It aims at turning the trainees into innovative
educators in a large palette of sciences and help them improve their teaching of science
and this will go a long way into motivated the students of their classes.

The workshop was hands-on based with some 30 experiments presented to them
spanning the various aforementioned domains. A kit was provided to the participants
containing a series of documents and items for that purpose..

It was conducted fully in Arabic, the language of our educational system, and all the
NASE documents used in this Workshop were translated from English into Arabic. Itis
the first time such a NASE educational workshop is conducted in Arabic in the Arab
World and the Arabized documents have all been put on the multilingual NASE website.
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Anti clockwise from top left: Astroblology workshop simulating a Black Hole and pulsating
neutron stars; the working of telescopes; a two-dim. model of an expanding Universe.

This pioneering workshop will be repeated in other Wilayas in the future.
Cooperation with similar structures in the Arab World will be considered so as to
generalize this highly successful workshop.




2- Extra Activities of the Team with the Public of the Wilaya
- Program with the scout groups of the various Dairas of the Wilaya
Some 100 scouts participated in this close to two-hour long educational and

entertaining program interspersed by quizzes and rewards.

- With the Cultural Association: &auall jdaé daas
A long evening intensively discussing issues related to science and various

- With the Educational “School Support Association” il (38 sall Lmas
This lively late evening (Picture above right) with a group of kids was animated by
Mourad Hamdouche and Omar Nemoul.

- With the renowned hadith scholar Cheikh el-Kunti and his students
An intimate meeting and lovely scholarly exchange with Cheikh Mohamed Zine el
Abidin el-Kunti (=58 gealadl 05 2eas) at Doucen city.




We graciously acknowledge the great support we got from the Association of Muslim
Ulema (umleddl cllall 4202) of the Wilaya in helping us organize the event and in
generously covering most of the costs. We also wish to heartfully thank the Governorat’s
People's Assembly (APW) of Ouled Dijellal for having provided a huge logistic support
by placing at our disposal their main facility (Conference Hall and meeting rooms) after
an unfortunate last minute defection of other state structures.

L’Equipe de Médiation Scientifiqgue. CERIST- Constantine
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International Masterclasses 2023 with the Fermilab team
on the CMS Detector, March 2, 2023 — Constantine

“A Journey to the Smallest Pieces of Matter!”

MASTERCLASSES

hands on particle physics
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The Research Unit is spearheading a series of Masterclasses with several High
Schools in the Constantine, a harbinger for a wider action at the regional and
national level. We recall that a Masterclass is a class given to students of a
particular discipline by an expert of that discipline. In our case, it is High School
students doing some 21st century particle physics!

The March 2 Masterclasses Report
The first one has taken place this Thursday March 2, at the CERIST Research
Unit at Constantine and has involved the top 36 students from el-Houriya High
School at Constantine. This Masterclass is using the CMS detector data and is
organized in coordination with the Masterclasses team of Fermilab National
Laboratory in Illinois in}he US which is one of the main working group at CMS.
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The whole day program which was the crowning moment of several weeks of
coaching included:

1- Touring of the “House of Science” within the Research Unit.

2- A series of lectures and briefing segments on the Large Hadron Collider, its
detectors and its functioning.

3- Completion of the work on the 3200 full data sets of colliding events
recorded by the CMS detector that they obtained from the Fermilab team and that
they started processing at their workplace under the supervision of Abdeslem
Khmakhmia their teacher.

4- Finishing the analysis of the W, Z and H particles candidates collectively
and analyzing the results

5- Reporting the results of the data processing, drawing and analyzing the
graphs

6- Presenting the results to the Fermilab team live. There will be critical
discussions with the scientists there on the significance (quality, bias,
extrapolation...) of the data they treated from the CMS detector. It will also be a
hot contest with similar teams in Calcuta, India and we will learn the outcome of
the friendly competition.

All this took place with unmitigated success. The data sets processed by the
students consisted of 3200 events and the curves obtained were aptly interpreted
by them during the live session which left the Fermilab scientists in awe in front
of the remarkable interpreting skills displayed by the students. In fact, the leading
student team argued convincingly about their results from each graph presented
to them. This show the incredible ability of motivated young minds when properly
groomed to over perform.




The set of International Masterclasses that the participating High Schools are
engaged with in the next few weeks are:

- March 2: CMS data with Fermilab: High Energy physics.

- March 14: Medical therapy accelerator at CERN, Geneva

- March 25: Neutrino physics at MINERVA at Fermilab, Chicago (precision
studies of neutrino-nucleus scattering)

- March 28th: CMS detector physics at the CERN, Geneva

- April 4: Cosmic Rays physics with the Pierre Auger Observatory in Argentina.

As a reminder, another similar event took place earlier at the occasion of the
World Wide Data Day November 10, 2022 and within the LHC-W2D2
Masterclasses organized by the European Organization for Nuclear Research
(CERN) for sharing and processing experimental data,

L’Equipe de Médiation Scientifique. CERIST- Constantine
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Interview with Russia Today (RT)
“Implementation of the first process of transferring
binary digital data at the speed of light”
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The Russia Today Arabic channel conducted this Friday an extensive
interview live with the Director of the CERIST Mediation Unit on Scientific
Mediation on the important discovery by Mohamed Tharwat Hassan, from
University of Arizona. This Egyptian scientist born scientist made it to the cover
of Science Advance journal in its February 22 issue. This breakthrough in laser
physics where pulses as short as an attosecond (1028 second) could be generated
to control electrons. We may recall | <&
that in the femtosecond regime (10 ‘ !
15 second) we may monitor the
motion of atoms and molecules, and
that’s what Ahmed Zewail another
great Egyptian scientist managed to
do some thirty years ago and for
which he got the 1999 Nobel Prize
in physics.

By developing the technology to §
generate such a pulse, this may
enable the rate of transmission of
information to be increased by a
huge factor comparing to today’s
technology.

We recall that quantum optics is the branch of optical physics with wide ranging
applications in atomic and molecular physics which study how photons interact
with atomic matter. This new technology for digital data transmission, is the
fastest in the world so far, and may lead to some breakthrough in communication
technology. It has been compared to a camera capable of imaging electrons.

1



The atto-second laser applications, a new leap forward for
Quantum Optics and fundamental physics

The interview conducted with Prof. J.Mimouni focalized on the significance of
this ground breaking discovery for the future of electronics and the potential
impact on tomorrow’s technology. This new tool may even enable scientist to
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probe fundamental physics, including the Heisenberg principle itself.

L’Equipe de Médiation Scientifique. CERIST- Constantine
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Seminar to the ENSIA Students
“From Deep Earth Core ... to Deep Fakes”

How Al students should take it seriously and counter it
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The CERIST’s Mediation Unit on Scientific Mediation was involved in an
Important exercise in communication with the students of ENSIA (The National
Higher School of Artificial Intelligence) at Sidi

Abdallah at a seminar they organized to discuss l“*‘%’ﬁ; o
discussing the Deep fakes and their significance in - \_.,
today’s world and in particular their potential to play From Deep Earth Core

havoc with individuals and even nations. The ...to Deep Fake News
starting point was the Fakenews about the stopping Uyl Lyl i ] ... Goond 1 8 e
of the Earth’s inner core that appeared in the various o

social media recently based on misreading of '
specialized news on the issue.

This two hours long program dealt heads on with the fake news in its various
aspects. In the first part, it was discussed the geology of the Earth, its four layers,
the standard plate tectonics theory, then the new study about the slowing down of
the inner core and its incorrect
interpretation as being coming to a
halt  and its  supposedly
catastrophic  consequences for
Earth inhabitants. Then the even
newer study was brought out of the
strong hints of a fifth inner layer.

In the second part, an historical
retrospective was given on this
PeePDeEvE Fakenews phenomena starting

118 AM | ank-pehi-fd




from the radio broadcast in 1938 by Orson Welles of an adaptation of the famous
H.G. Wells’s novel «The War of the Worlds», and how recently,
thanks to Internet, it got a second life and went through leaps and
bounds. A terminological perspective was fully dealt with
distinguishing false news from propaganda, yellow journalism,
«alternative» and «evolutive» facts. The implications of the fact
that Fakenews prospers not in an information poor environment
but one saturated with information (and misinformation) was
expounded upon.

Were also discussed examples from the Space Conquest,
notably the race to human landing and the Apollo program and taken by the Moon
landing deniers to be a scenario from Hollywood, the Earth centered Universe,
the Flat Earth, and some other examples taken from the history of science.

Finally some steps were discussed to fight back against Fakenews and in
particular deep fake news. Then their role as of Al students to be in a state of
technological watch with respect to the latter.

L’Equipe de Médiation Scientifique. CERIST- Constantine
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Celebrating the International Week of Mathematics
In the menu: From Algebraic coding... to the
History of Islamic Mathematics
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The CERIST’s Mediation Unit on

Minkatry OF rdgluf Ediscation And Schentiflc Research

Scientific Mediation participated to the
celebration of the local Week of
Mathematics with a program of lectures
delivered by Prof. N. Aydin from
Kenyon College in the USA.

Professor Nuh Aydin teaches math
and computer science courses at Kenyon
College in Ohio, USA and he is a world
expert in algebraic coding theory. In
recent years, his teaching and research
interests expanded to include History of
Science, particularly in the Islamic
World, and he has completed a big
translation project in this field.

This general public conference was
organized by the Center for Scientific
Mediation (CERIST-Constantine) in

' Nuh Aydin
.1 Professor Muh Aydin weaches math and computer science coumes af
el
. World. o e

partnership with the Faculty of Exact Sciences (FSE) and entitled:
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/" The Legacy of Islamic Math And Science
\_ In The Modern World : Why Does It Matter? /

Wed March 8th 2023 at 14: 00
Auditorium Mhd-Seddik Benyahia

Université Mentouri-Constantinel
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“The Legacy of Islamic Math and Science in the Modern World: Why does it

Matter?”



Our lecturer tacked the case of the Islamic contributions to math and sciences.
He shows with vivid examples and using primary sources how Eurocentric is the
history of mathematics as it is commonly taught in schools. This distorted
version, called Classical Narrative (CN) by some, is rooted in colonial times and
mindset and ignores or belittles contributions to mathematics and sciences from
non-western civilizations, and falsely attributes many scientific discoveries to
European scholars. He then emphasized the need of a huge effort to be done in
this area and to invite the larger community to develop strategies to rectify the
current situation.

This has been preceded in the morning at 10:00 a.m. by a seminar organized in
partnership with the Department of Mathematics at the Zarzara Campus and
entitled:

“An Introduction to Algebraic Coding Theory: An Efficient Way to
Mathematical Fame and a Promise for the Quantum Age”

L’Equipe de Médiation Scientifique. CERIST- Constantine
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Participation to the Training Workshop

“Geomatics applied to Forests”
Organized by the “Higher National School of Forests (ENSF)
PARACQLATESLRINCS I SR DR

March 21-22, 2023, Khenchela

on the occasion of the celebration of the world Tree Day
uUnder the high patronage of the wali of the wilaya of Khenchela
- (o

GEOMPATICS APPLIED TO FORESTRY

TRAINING WORKSHOP
cOs3
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International Masterclasses with the MINERVA Detector

Machine at Fermilab, Batavia, Illinois
“High School Students playing with underground Neutrinos and
Manipulating Big Data”
2023 () 25

The Research Unit is following up with its highly successful Masterclasses
program with the avowed purpose of bootstrapping our Educational System by
engaging students into high level activities at the frontier of today’s scientific
research in conjunction with similar educational institutions throughout the world.

& @ |
W e

ssessviuon Neutrino Measurement 20& ;:

© Fermilab

El Hourla
High School

Constantine
Algeria

We note here the fruitful association with EI-Houria High School of
Constantine under the leadership of Abdeslem Khmakhemia, a physics professor
there, and the Masterclasses team of our Research Unit.

This time, a select group of some 15 students went fishing for neutrinos
unabated by the fact that it was vacation time and Ramadhan! They sifted through
thousands of events in a hundred file sets to classify the scattering events from
muonic neutrinos produced by the most intense source of neutrinos in the world
into protons and muons.



They then concluded by conducting an extensive discussion “a batons rompus”
with some prominent researchers at the huge MINERVA underground machine at
Fermilab about their results and where their understanding of the elementary
processes involved were probed. It was also an open field and indeed a golden
opportunity for them to ask questions to leaders in the field about the future of the
big accelerators and of High Energy Physics.
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L’Equipe de Médiation Scientifique. CERIST- Constantine
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International Masterclasses Jol&a
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From Constantine Hill

to the Pampa Amarilla in Argentina
High School Students plotting the UHEC path through the atmosphere
04 April 2023

The Research Unit is following up with its highly successful Masterclasses
program with the avowed purpose of bootstrapping our Educational System by
engaging students into high level activities at the frontier of today’s scientific
research in conjunction with similar educational institutions throughout the world.

We note here the fruitful association with EI-Houria High School of
Constantine under the leadership of Abdeslem Khemakhemia, a physics professor
there, and the Masterclasses team of our Research Unit.

This time, the group of students went through 15 sets of data from the Auger
observatory (600 events files) to look for cosmic rays of energy higher than
8x10'8eV coming from all parts of the Universe. Using dedicated programs, they
first found the characteristics of each shower pointing out to the ultra-high energy
primary (UHECR) and then deduced their direction in both the galactic in
equatorial coordinates. After deducing their path and energy, they attempted to
correlate it with known astrophysical megastructures in the sky (galaxies and
galactic clusters, AGN’s, very massive black holes...). This was followed like

1



usual by a discussion live with a team of scientists from the Pierre Auger
observatory itself. However, it is recognized by the Collaboration itself that the
type of celestial objects responsible for the acceleration of these ultra-high-energy
cosmic rays are still not known despite the 15 years of operation of the
Observatory and the some 30.000 detected UHECR. This is one of the major
puzzles in modern astrophysics! This was also the conclusion from the close
examination of the limited sample studied in the Masterclass. The Auger Prime
upgrade of the Pierre Auger Observatory may answer the question.

Our students had this time to compete with four other registered groups from
Italy, most of them University students, quite an unfair situation. Yet our brave
students (who were in addition fasting and in Spring vacation!), well groomed by
their physics teacher (A.K.) and the Masterclasses team of the Unit, got a clear
upper hand in handling the animated discussion of the results. They also came ex-
aequo in the final Quiz along with two other Italian groups.

Count Map

Fquataris

Clockwise from top left: The UHECR events as detected at the various detectors. Once processed by the
students through the user friendly interface, each event is simulated. The set of events obtained by the Houria
group of students is plotted into both coordinate systems with respect to our Galaxy. They are then, after
applying various smoothing procedures, projected on the skymap to search for correlation with celestial
structures... which couldn’t be found because of present Auger’s limitations! Thus the game is not over!

i L

L’Equipe de Médiation Scientifique. CERIST- Constantine
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The 18th National Festival in Popular Astronomy

« Constantine, Capitale de I'’Astronomie Populaire en Afrique »

22-24 juin 2023
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http://www.siriusalgeria.net/salon023.htm
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Cette année, pour la 18ieme fois depuis 2002, a été organisée une grande kermesse
de l'astronomie a Constantine, qui est devenue ainsi le rendez-vous annuel majeur pour les
astronomes Algériens et d'autres horizons. Ce Festival version 2023 qui est le fruit d’un
partenariat entre I’association Sirius d’ Astronomie et le CERIST- Constantine, s’est déroulé
du 22-24 juin 2023 au Technopole, Plateau de Constantine, Université Constantine3.

Notons que ce Festival qui met en interaction les astronomes professionnels et
amateurs avec le grand public, qui est placée sous le haut patronage de Monsieur le Wali de
la Wilaya de Constantine, est sponsorisé par I’International Astronomical Union (IAU), et a
le support de I’ African Astronomical Society (AfAS) et I'Union Arabe d'Astronomie et des
Sciences de I'Espace (AUASS) qui étaient représentés par des senior managers a
Constantine. C’est la premiére manifestation internationale qui se déroule au Technopole
jusqu’a présent.

Plus de détails sur le Festival et les conférenciers a :
http://www.siriusalgeria.net/salon023.htm
http://www.siriusalgeria.net/salon023/participants.htm#3b

Cet événement scientifique a accueilli quelque 35 associations astronomiques et
scientifiques Algériennes et étrangéres, ainsi que les différents organismes nationaux liées a
I'astronomie au spatial et aux technologies avancée dont le CRAAG, I'Agence Spatiale
Algérienne ASAL/CTS, le Centre de Développement des Technologies Avancées (CDTA),
le CERIST et la Technopole. Des participants d’une douzaine de pays de trois continents
étaient présents a cette manifestation grand public, dont parmi eux des personnalités
astronomiques distinguées venues d'Europe, du Moyen Orient et d’Afrique qui ont animé
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une quinzaine de conférence et une table ronde sur le theme du Festival qui était cette année
"L'Univers Infrarouge"”, célébrant une année d’une riche moisson scientifique depuis le
lancement du télescope spatial James Webb (JWST). Une maquette a I’échelle 1/10 du
JWST produite au niveau de notre Unité était exposée avec miroir semi-rétractable
commandé a distance par une application développée par notre équipe d’ingénieurs.




A short report on "The 18th National Festival in Popular Astronomy"
Constantine, Algeria

The 18th National Festival of Popular Astronomy took place from June 22-24, 2023 at
the Technopole, University of Constantine3 at Constantine in Algeria. This yearly major
scientific event is unique in that it brings together professional and amateur astronomers in
interaction with the general public. The event was supported by the International
Astronomical Union and undertaken in coordination with both the African Astronomical
Society (AfAS) and the Arab Union for Astronomy and Space Sciences (AUASS) with some
noted support from the European Astronomical Society (EAS).

The Festival itself consist of various activities, an astro exhibit, some 15 general public
lectures, workshops, star gazing and planetarium sessions, and some cultural activities. It
brought together this year some 35 Algerian and foreign astronomical and scientific
associations, as well as the various national bodies linked to astronomy, space and advanced
technologies, including the Center of Research in Astronomy, Astrophysics and Geophysics
(CRAAG), the Algerian Space Agency ASAL/CTS, the Center for the Development of
Advanced Technologies (CDTA), the CERIST, and the Technopole. Participants from a
dozen countries (Including 5 African countries) on three continents were present at this
event, including among them some distinguished astronomers from Africa, Europe, and the
Middle East who led some fifteen conferences and one round table on the theme of the
Festival which this year was "The Infrared Universe", celebrating a year of a rich scientific
harvest since the launch of the James Webb Space Telescope (JWST).

More details on the Festival and the speakers at:
http://www.siriusalgeria.net/salon023.htm
http://www.siriusalgeria.net/salon023/participants.htm#3b

A 1/10 scale fully realistic model of the JWST produced at our Research Unit was
exhibited with a semi-retractable mirror remotely controlled by an application developed by
our team of engineers.

This Festival is unique in many ways and we proudly, till proof of the contrary and in
all modesty, consider it to be the largest (And certainly the most regular and enduring) event
in Popular astronomy in Africa and the Middle East, not the least being that it is at the
confluence of three regions, namely Africa, Europe and the Middle East, engaged in a
partenariat that we wish to consolidate in its future editions.

Prof.J.Mimouni

Director of the Research Unit in Scientific Mediation, Ministry of Higher Education
President of the Sirius Astronomy Association

Exco member of AfAS
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Formation Spécialisée:

HITRI - Clinical Aspects in Heavy lon Therapy Research

3-7 July 2023
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Notre Unité de Recherche en Meédiation Scientifique -CERIST est
partenaire dans une formation spécialisee de haut niveau en radiothérapie (En
fait, ion & hadrontherapy), organisée par I'équipe d’HITRI+ basée a Heidelberg
qui devrait intéresser certains étudiants et doctorants en physique médicale,
physique des particules, radiologie, ou toute personne en physique appliquée.
Ce projet HITRI-plus, financé par I'UE, vise a intégrer et a propulser la
biophysique et la recherche médicale sur le traitement du cancer avec des
faisceaux d'ions lourds tout en développant conjointement des instruments
dédicacée en partenariat avec la communauté de la physique des Hautes
Energies, et notamment le CERN. Une partie de la formation (préparation et
tutoring) se fera offline le 2 juillet a I'Unité de Recherche en Médiation
Scientifique (Technopole, Constantine Hill, Univ. de Constantine3). Le reste
se fera online (3-7 July) via Zoom, mais les logiciels assez lourds devront étre
installés avant (Les liens sont disponibles mais une séance d'initiation se
déroulera en présentiel le 2 juillet pour faciliter l'installation et la mise en
route...). Cette formation sera sanctionnée par un certificat delivré par HITRI

La formation pour la trentaine de personnes inscrites a travers le pays a
debuté le dimanche 02 juillet et s’est déroulée a notre Unité de Recherche. Se
sont en majorité des étudiants de physique médicale, méedecins radiologues,
étudiants de physique théorique... Cette formation spécialisée a pour but de les
familiariser avec cette technique de pointe en radiologie et notamment
I'nadronthérapie, mais aussi de préparer le terrain pour les International
Masterclasses que nous comptons continuer I'année prochaine a une échelle
plus large a travers les lycées du pays, dans une politique de "Training the
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trainers™ figurant comme un des objectifs de la formation elle-méme. Une
initiative dans ce sens qui touchera un certain nombre de Wilayas devrait étre
lancée a la rentrée, en partenariat avec les Directions de I’Education Nationale.

Program of the HITRI+ preparatory Seminar
(Research Unit — CERIST, Technopole, Univ.Constantine3)

Sunday, 02 July 2023
- 10:00- 10:20 - Introduction to HITRI Plus, heavy ion therapy and Hadrontherapy
(Abdeslam Khemakhmia & Jamal Mimouni)
- 10:20-10:35: Notions of particle (Subatomic) physics and the SM (The basics for our
medical colleagues) Dr. Omar Nemoul (CERIST-Constantine)
- 10:35- 10:50: Accelerators in physics and medicine, J.Mimouni (CERIST)
- 10:50 - 11:05 : Fundamentals of particle detectors, Dr.Hichem Guergouri (CERIST-
Constantine)
- 11:05- 11:20: Bien connaitre son ennemi: la cellule cancéreuse, Dr.Asma Mimouni
- 11h20-11:35: Utilisation des rayonnements en médecine (imagerie et thérapie), Dr.Ryma
Mousser
- 11:35 - 13:30 Installation and use of MatRAD. Radiation therapy as through the
International Masterclass program (Photon, proton, and Carbon12 therapies). Some worked
out examples, A.Khemakhmia (LPMPS, University Mentouri)

2
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Echos mediatiques du Méga-évéenement
des « Portes Ouvertes sur les Sciences » du 07 Octobre 2010
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Non seulement la plupart des institutions universitaires de la Wilaya de Constantine
ont répondu présents, mais aussi ses centres de Recherche (CRBT, CRM, CHEMS,
CERIST, Sciences de la Terre de Batna...), en plus de ’ENS, la Polytechnique, la
DASC de I’Université de Constantinel, mais aussi la Direction de la Jeunesse et des

Sports (DJS) de la Wilaya et I’ODEJ avec
leurs Directeurs respectifs ainsi que le
secteur de I’Education. La DGRSDT eétait
dignement représentée par son Directeur de
I’Innovation, Dr.Djilali Tassalit qui a
procédé a I’ouverture.

La couverture médiatique était aussi
appréciable : APS, Enasr, EI-Moudjahid, la
Radio Algeérienne et différents média prives
et blogs. Le quotidien EI-Watan lui a
consacré une demi page dans son national et
I’a baptise fort a propos de « Un Méga-
événement pour la Rentrée Scientifique ».

Nous espérons que cette rentrée

i Wimhae - Dovascie 8 ocieder 2020

L'ACTUALITE

UNIVERSITE SALAH BOUBNIDER DE CONSTANTINE

Un méga-événement
pour la rentrée scientifique

® Durant towte La pourmée dhier, Fespace qui hui  fé comacné a sccueill des containes o écolieri, de colligien,
*hﬂ:&n ot f tudianty. venun de phasleirs communi & lswiliys de Conslantine.

scientifique, toute pour le bénéfice de notre jeunesse, la famllle de I’Education, celle
universitaire et du public, se poursuivra les années prochaines et fera tache d’huile

dans les autres Wilayas.
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Webinaire de I’'Entrepreneuriat: ‘Inventer et repenser son
modeéle d'affaires’

Prof. Yves PIGNEUR — Université de Lausanne —Suisse
16 Novembre 2023
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Notre Unité de Recherche en Médiation Scientifique -CERIST a été associée a
I’organisation d’un Webinar sur I’Entrepreneuriat:

‘Inventer et repenser son modele d'affaires’
avec Prof. Yves PIGNEUR de I’Université de Lausanne ce jeudi 16 Novembre 2023

Notre invité est le créateur du célebre BMC (Business Model Canevas), piéce
obligatoire dans les demandes de financement et labellisation ici ou a I’étranger... Durant
ce webinaire, il va nous présenter du Modele d'affaire métrisable généralement par les
experts comptables et les commissaires aux comptes. Ce Webinar organisé aussi en
partenariat avec le LPMPS et la DGRSDT, a été mise en ceuvre et modére par Prof. Aicha
Bensouici du LPMPS. Il fut I’objet d’une forte attendance de la part d’étudiants de doctorat
appartenant a différentes structures universitaire de Constantine, dont des porteurs de
projets et startups.

Riépublique Algérienne Démocratique ef Populsine .
- Minéstére de I'Enseignement Supérieur ef dela Recherche Scientifique o

rarSDT Research Unit on Seiensific Culiure & Medistion ,'S'_by. 1 L ST
J Avec la participation “'if } e
de b Direction Cénérale de Recherche Scientifique et de Dével N/
Technologiqus

E-madt aichs bensouicifiume eda.dy, cristallo? 168 gmail com

1 Webinaire de I'Entreprencuriat: ‘Inventer ef repenser son modéle d'affaires’
’ Jeudi 16 Novembre 2023 via ZOOM & 11h00 ‘

Présenté par: Prof. Yes PIGNEUR — Université de Lausanne —Suisse

| Résumé: Des modéles daffaires dismuptifs transforment le paysage | | Yves Pigoenr est professeur a HEC Lansanne, Avec
el de me L'objectif de cefte présentation Alex Osterwalder, il oni inventés le Business
intemactive est de domner quelques élments de réponss aux questions Modal Camvas o d'autres cutlls prafiques mxquels
O s posily dmns ce paysage T Comment des millions de pmofessionnels font confimce. [ls
mamsformer ses idées d'entreprise en modéles daffaes imnovants 7 sont co-suleurs des bestsellers Business Model

Comment magtriser des outils et techniques cfficaces, simples of éprouves o ' Vale Proposition Design et phas o
pour concevol, évalaer et transformer ces modéles d'affaires 7 Les récemment The Invincible Company. Yves & Alex W8
participants découvriront et f sont classés au 4e rang mondial des penssurs les
autant de sources d'mspimtion powr imventer ou repenser leurs modéles phus influents en management selon Thinkers3d et

| draffsires. '\ détiennent le ThinkersS0 Sirategy Award.



Au vu de son utilité pratique et sa valeur pédagogique pour des porteurs de projet et
pour tous ceux intéressés par le I’Entrepreneuriat, voici le lien Facebook de I’évenement
dans son intégralité :

https://www.facebook.com/1089309257/posts/pfbidOpgnP5PmFjeLmSdf2Mf5sakc
cQ7Kh4S8pa6aH16SFcFpoyZd XD75GW2nQL9jsQTpgl/?app=fbl

Webinaire présenté par Pr. Yves Pigneur de |'Université de Lausanne
(Suisse), createur du Business Model Canevas
Titres: Inventer et Repenser son Modéle d'affaires

Mﬂ .l. {  Hesearch Unit on Scimitfc Crlture & Medintion ]
| Avech pariciution % ﬁ_’él o

7% a:ia Dieetion Génkrale e Rechurche et g Dveloppement |~

PS:
Noter que pour chaque entreprise (SARL...) créé dans le cadre de I’arréte 1275 ou
dans n'importe quelle autre opportunité... I'encadrant peut étre un actionnaire.
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Webinar on Entreprenneurship
by Prof. Lotfi Belkhir
February 2, 2024
Jlae Y1 3L Joa 5 g

The Science Mediation Unit partnered with the LPMPS Laboratory at the University
of Mentouri for a Webinar with Prof. Lotfi Belkhir. The distinguished speaker is an associate
professor in entrepreneurship and innovation at the Walter G. Booth School of Engineering
Practice and Technology, currently at Qatar University, and a very successful figure in the

field.

His two-hour-long lecture, including a rich Q&A session, provided an excellent
introduction to the subject, with a lot of debunking and insightful advice. It was attended by
nearly 50 graduate students and young researchers.

People’s Demecratic Republic of Algeria -
. Ministry of Higher Education and scientific research > ¥y
unsm" Laboratory of Mathematical Physics and Subatomic Physics {81 e
With the participation of \ } F -
L“F \"- —-‘/ :

-Research Unit on Scientific Culture & Mediation Research Center
rmmsﬂmnmmcmdcmm

2= Webinar on Entrepreneurship:
‘Cracking the code: Navigating
inmovation in the fnformation Era’

Speaker: Dr. Lotfl BELKHIR ,
February (1, 2024m , 11:00 a.m. via ZOOM

cristallo251 66 gmail.com, a KU ume. e

mestly product innovation revolving around inventions, p

andmahmstalwmmwmu.prwmﬁmym‘ﬁmm
improvement. From that vintage point, innovation and invention were almost
interchangeable and at best difference nuances of the same concept. On the
other hand, during the information age. Innovation evolved from a technical to
a socio-economic paradigm, to the paint of becoming completely uncomelated
from invention. In this talk, I will introduce how the Information era generated
a new paradigm for inmovation. A new paradigm implies new rules. and

whoever insists on playing by the old rules is bound to loge the game, /_/‘

‘hiz leadership, panked 32 cne of Ine, S00 famen

Magazing.
_Iﬂi

prowing compasie in
row, and received the 2003 preatigsous Best of Whar's New Avard by Popular Science
nanﬁmdupnlmwlhwb’mdm Sueainabality, and

mmmn:

He helds a PhD. m ploysscs and a Master's i

vnI'Ier.lqugy D Dﬂdﬁuﬂmnmmmrm

MHIQMMLMIEHIH &hut.ﬁ.hmld
e Praf, &, M, T, Nawrl, O A. Bougouffa and Or. R. Rabehi

Lien ZOOM hitps://usOdweb. 2o0m.us/i/8253993 7612 ?pwd=dXWGSUIdmhMWXRsNkdkeBBbIthd209 : Meeting ID: 325 3993 7612 Passcode: 639332 ]




You can access the video here:

https://drive.google.com/file/d/1CrZdnXxfFDJVNqjtBwGY 3IFBgOK3YvWd/view
?usp=sharing
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Constanting, le 2 février 2024

Projects for the Upgrading of the Exhibits

& some General Activities with the Public
February 2022- 2023

pas gl dadlall i jlaall y ghatl &y jLiia

Those devices are conceived and realized by our engineers and
based on microelectronics, sensor technology and remote control...

* A Mars rover “Discovery” model at 1/5 scale,

A fully deployable James Webb Space
Telescope model

» Advanced 3D Hologram devices
* An artistic and fully accurate Sundial

* efc.



Mars Rover

« Perseverance »
1/5th scale [y




James Webb
Space Telescope

Fully deployable model




An Artistic and Fully Accurate Sundial

It is now under construction and will be displayed in front of our Research
Unit building




3D Holographic
Pyramid

Another Holographic
Pyramidal model




Projects to help manage natural
disasters and educate the citizens

A program was developed to educate citizens about the major environmental
risks and its partnership with various departments concerned with managing
natural disasters, including training programs in the use of digital maps and

satellite visuals to the manage floods and forest fires.

Earth Engine Apps
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Science Training for

Middle School Teachers, Ouled Djellal
11-12 May 2022

J.Mimouni 57
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A Scaled Model of Apollo 11

This model was built by 3D printing is very accurate.

Below at right when under construction. At left, the realistic model as it is now
in the main exhibit hall of our Research Unit
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The First Popularization of
Science Magazine in Algeria
& the Maghreb

Our Research Unit produces a unique science magazine

St o > y dedicated to the public in Algeria. Each issue includes an
s ot o L e wm @ in-depth exploration of a special topic. The latest issue
¥ i (on the right) delves into Modern Cosmology and
features exclusive interviews with some of the world's
leading cosmologists.
All issues available temporarily at:
http://www siriusalgeria.net/chiheb/index.html
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A Series of High
Level NASE Training

Two training Workshops took place at our
Research Unit at Constantine and one at Ouled
Djellal

10



Selected Activities with the Public

... going on on a continuous basis
The Electrostatic Table

Exploring the mysteries of the plasma, and VR

Virtual Reality & Plasma Physics
... with the public

11



Selected Activities with the Public
... going on on a continuous basis

Permanent exhibits open to the general public and school groups
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Our Research Unit carried out many actions with the media which
are too numerous to be listed. It includes interviews in various
newspapers, magazines, radios, TV stations from Algeria and
abroad, articles...

We just display few samples here...
We are also published a high level popularization of science
magazine which is well-received in Algeria and the Arab world
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Interviews with Radio Constantine, al-Bilad, and Russia Today

031883303
031883314
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8 skype
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UNIVERSITE SALAH BOUBNIDER DE CONSTANTINE

Un méga-événement
pour la rentrée suentlﬁque

@ Durant toute la journée d'hier, I'espace qui lui a été consacré a accueilli des centaines d'écoliers, de collégiens,
de lycéens et d'étudiants venus de plusieurs communes de Ia W|Iaya de Constantine.

our un événement scientifique
du genre, ce fut une premiere
nationale. Les portes ouvertes
sur les sciences, abritées hier par
la Technopole, Plateau de Constan-
tine, de I'université Salah Boubnider
(Constantine 3) ont ét¢ une belle
opportunité¢ pour marquer la rentrée
scientifique et entamer en beauté
I’année scolaire et universitaire.
Organisée par I'Unité de recherche en
médiation scientifique-Cerist de "uni-
versité Constantine 3, en coordination
avec des établissements universitaires
d’enseignement et de recherche,
la direction de la jeunesse et des
sports de la wilaya de Constantine et
I’ Association Sirius d’astronomie,
cette manifestation a dépassé toutes
les attentes. Durant toute la journée
d’hier, ’espace qui lui a été consacré
a accueilli des centaines d’écoliers, de
collégiens, de lycéens et d’étudiants
venus de plusieurs communes de la
wilaya de Constantine. Une présence
qui marque I’engouement des jeunes
Algériens pour la science et qui repré-
sente un capital important a exploiter.
11 faut noter que tout le mérite de la
réussite de cette rencontre revient aux
acteurs qui ont animé les différents
ateliers et conférences, dont on citera
le Centre de recherche en biotechnolo-
gie (CRBT), le Physics Club de I'uni-
versité Mentouri, I’unité de recherche
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L'université Salah Boubnider hier lors des portes ouvertes sur les sciences

Chems, le Centre de recherche en
mécanique (CRM) de Constantine, le
département de géologie de I'univer-
sité de Batna, I’Association d’astro-
nomie de Palestine, des clubs scien-
tifiques des lycées et des universités,
sans oublier des partenaires, comme
I’Ecole normale supérieure (ENS),
I’Ecole nationale polytechnique de
Constantine (ENPC), la Direction des
activités scientifiques et culturelles
(DASCS) et la direction des wcuvres

:Z00M

01111954 : s¢sall g3,

universitaires. «Nous célébrons depuis
des années la Semaine mondiale de
lespace, fétée du 4 au 10 octobre, en
organisant des portes ouvertes sur les
sciences destinées au grand public.
Cette année, nous avons voulu don-
ner a cet événement une symbolique
en l'associant a la rentrée sociale,
scolaire et universitaire ; nous avons
attendu que les choses se tassent pour
reunir tout le monde, les éléves, les ly-
céens, les étudiants et le grand public

pour une rencontre grandiose dans
un but de vulgarisation scientifique ;
c'était l'idée de I'association Sirius
d’instaurer une rentrée scientifique»,
a déclaré a El Watan, le Pr Jamal
Mimouni, président de 1'Associa-
tion Sirius d’astronomie et directeur
de I'Unité de médiation scientifique
Cerist. «Nous avons réuni tout ce
beau monde pour créer un amal-
game et une symbiose au service du
public intéressé par la science», a-t-il
ajouté. «Cette manifestation survient
apres des activités animées durant des
années, durant lesquelles nous avons
capitalisé toutes les expériences réa-
lisées sur le terrain et toutes ces rela-
tions et connexions que nous avons pu

; avoir avec nos partenairesy, a indiqué

M. Mimouni. Interrogé sur I'impor-
tance de I'existence d’un espace plus
grand et mieux équipé pour abriter
pareilles manifestations, notre inter-
locuteur a émis le veeu que I'Algéne
puisse concrétiser un jour le vieux
projet de réaliser une cité des sciences,
a 'exemple de celles se trouvant en
Tunisie et en Egypte. «Car avec
toutes ses potentialités, ses richesses
humaines et ses compétences dans
le domaine de la vulgarisation de la
science, notre pays mérite d ‘avoir une
cité des sciences digne de ce nomy, a
conclu le PrJamal Mimouni.

S. Arslan

**
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INTERNATIONAL MASTERCLASSES EN PHYSIQUE SUBNUCLEAIRE
ET RADIATION THERAPY A CONSTANTINE

«Des lycéens mettent la main a la pate de la physique du XXI¢ siécle»

par Jamal Mimouni (*)

U ne expérience pédagogique unique pour notre région s’est
b déroulée durant le présent semestre a Constantine avec les
€léves des lycées El Houria et Youghourta. Il s"agissait pour eux
d’analyser des expériences réelles 4 la frontiére des connais-
sances_actuelles en physique des hautes énergies et en médecine
nucléaire. Ceci s’est fait dans le cadre des Masterclasses inter-
nationales du CERN a Genéve et trois autres laboratoires aux
Etal§ unis et en Argentine. Cette série de programmes étalés sur
plusieurs mois a permis & des dizaines de lycéens d’analyser
des données brutes et extraire les résultats comme le font les
physiciens dans ces hauts lieux de la science, aprés avoir «ingur-
gité» une bonne dose de physique moderne. Ces résultats furent
ensuite présentés devant des chercheurs de ces institutions au
cours de séances live ou leurs résultats sont discutés en détail.
LUnité de Recherche en Médiation scientifique du CERIST
a Constantine a supervisé cette formation, et transformé ces
éléves en «spécialistesn en herbe, capables de disserter sur la
physique derriére les données de ces expériences, leurs pro-
tocoles expéri et leurs é lles limites, et méme
proposer comment les améliorer.

Qu’est-ce que les International Masterclasses

Ce sont des programmes d’excellence mis en place par des
grandes institutions scientifiques destinés & des lycéens, mais
impliquant souvent des étudiants de physique au stade uni-
versitaire au vu de leur haute valeur formative. Malgré leur
nom, ces programmes n’ont rien a voir avec le Master, mais
tout 4 voir avec «Masteringy, ¢’est-a-dire maitriser et exceller
dans un domaine de pointe, le plus souvent en physique: Elles
impliquent la participation d’éléves motivés et une équipe
d’encadreurs dans les domaines concernés. Une reconnaissance
bien méritée est due au professeur de physique A Khemakhmia
pour le lycée d’El Houria qui a été le fer de lance du programme
pour cet établissement et aussi les trois chercheurs'du (;ERIST
de Constantine. Les éléves doivent-ils étre particuliérement
doués? Pas nécessairement, mais avant tout ils doivent avoir
une forte volonté d’apprendre et une trés bonne maitrise de
I’anglais. Ces formations leur donnent une vue de la pratique
de la recherche a I'université. Il faut noter également que cette
Masterclass qui utilisa les données du détecteur CMS du LHC

Cette expérience pionniére a montré les capacités
de ces jeunes esprits motivés

a impliqué les 36 meilleurs éléves du lycée El Houria. Elle fut
organisée en coordination avec 1’équipe des Masterclasses du
Fermilab (Fermi National Accelerator Laboratory) dans I'Illi-
nois aux Etats-Unis. Le Higgs, une particule fondamentale dont
la quéte a duré quelque 50 ans, fut redécouvert par nos éléves
en réanalysant les données réelles fournies par le CERN et en
utilisant des programmes dédiés comme ceux utilisés par leurs
chercheurs, mais largement simplifiés. Néanmoins, ceci est une
performance remarquable quand on pense a tous les concepts
physiques et les propriétés du monde microscopique qu’ils ont
dit maitriser pour effectuer I’analyse.

Découvrir les particules «fantomes»

Une seconde Masterclass a été effectuée avec les données
recueillies auprés de la gigantesque expérience MINERVA pour
étudier les neutrinos. Ces derniers sont des particules extréme-
ment fugaces, d’ou le qualificatif de particules fantomes, car
capables de muter en d’autres espéces, ce qui est une propriété
unique dans le monde des particules élémentaires. Aprés une
période d’analyse des données par les éléves et la déduction
statistique de certaines de leurs caractéristiques, s’en est suivie
une vidéoconférence avec I’équipe de scientifiques de Minerva
4 Fermilab sur la signification des données qu’ils ont traitées.

Utiliser les accélérateurs de particules en thérapie médicale

Cette belle manipulation en physique médicale utilisant le dé-
tecteur a ions lourds de I’accélérateur LHC démontre I'impact

direct de la recherche fondamentale sur la médicale. Cette Mas-
terclass permet aux participants de se familiariser avec la tech-
nique d’opération réelle utilisée pour le traitement du cancer
utilisant des rayons X, des protons ou des ions carbone comme
un couteau physique guidé a I"aide de logiciels.

A la Pampa Amarilla en Argentine

C’est a I'Unité de médiation scientifique du CERIST, de la
nouvelle Technopole de Constantine que les lycéens d’El Hou-
ria ont finalisé I’analyse des données et tracé les trajectoires a
travers I’atmosphére des rayons cosmiques d’ultra haute énergie
(UHEC) provenant de phénomenes violents dans I'Univers et

; dont la nature constitue un des grands mysteres de 1'astrophy-

sique moderne. Les données provenaient de 1’Observatoire
international Pierre Auger en Argentine, le plus grand labora-
toire de rayons cosmiques du monde. Il est intéressant de noter
que nos éléves ont eu cette fois-ci a rivaliser avec quatre autres
groupes d’Italie inscrits au programme, la plupart d’entre eux
étant des étudiants universitaires. Bien préparés, ces éléves ont
eu un net avantage dans la gestion de la discussion animée des
résultats lors de la vidéoconférence avec I'équipe de scienti-
fiques de I’observatoire. En plus des ateliers, les éléves ont eu
droit a des visites guidées a la «Maison des Sciences» de I'Unité
de Recherche du CERIST avec ses expositions permanentes et
son atelier de réalité virtuelle.

Tirer vers le haut notre systéme éducatif

Cette expérience pionniére pour I’Algérie, ol des lycéens
ont pu manipuler des méga-données allant de I’étude des plus
petits constituants de la matiére aux rayonnements cosmiques
en passant par les rayonnements pour le traitement médical des
tumeurs malignes, montre I'incroyable capacité de ces jeunes

esprits motivés lorsqu’ils sont correctement préparés a se sur-

passer. Si la logistique suit, nous comptons généraliser au niveau

régional, voire national, cette expérience pédagogique unique

améme de tirer vers le haut notre systéme éducatif et étre une

source d’émulation pour les éléves et leurs enseignants. Notre

équipe de recherche en médiation scientifique est préte a coo-

pérer avec tous les établissements scolaires qui en feront la de-

mande pour les inclure dans le prochain cycle de Masterclasses

I"année prochaine en commengant par organiser des séminaires

de formation pour les enseignants. JM.

(*) Département de physique, Université de Constantinel & CERIST
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Papers:
« Nemoul, O., Guergouri, H., Mimouni J., “Studying the Behavior of Radial Free Geodesics in
ACDM Model” Int. J. Geom. Methods Mod. Phys (2024). DOI: 10.1142/S0217751X21500482

« S.Lebbal, J.Mimouni, A 331 model for Lepton Flavor Universality Violation in B decays
International Journal of Modern Physics A, Vol. 37, No. 2 (2022) 2250005 (20 pages), DOI:
10.1142/S0217751X22500051

. Villarroel, B., et al. "Launching the VASCO Citizen Science Project. Universe 2022, 8, 561."
(2022). DOI: 10.3390/universe8110561

« Universe 2022, 8(11), 561, https://doi.org/10.3390/universe8110561,
https://www.mdpi.com/2218-1997/8/11/561, Launching the VASCO Citizen Science Project,
Hichem Guergouri, Jamal Mimouni and al.

Preprints:

« Nemoul, O., Guergouri, H., Mimouni J., “Non-Radial Free Geodesics 1: In Spatially Flat FLRW
Spacetime”, submitted to Physical Review D (2024)

« Nemoul, O., Guergouri, H., Mimouni J., “Non-Radial Free Geodesics 2: In Spatially curved
FLRW Spacetime” (2024), submitted to Physical Review D

« Guergouri, H., Mimouni J., Villarroel, B.,” Citizen scientists searching for vanishing stars: \\
The VASCO project tailored for Algeria” (2024)

« Hichem Guergouri Jamal Mimouni and al. " Is there a background population of high-albedo



objects in geosynchronous orbits around Earth?" Preprint: DOI: 10.13140/RG.2.2.29101.36329.

Proceedings:

Guergouri, H., Mimouni J., Villarroel, B., “Participation of the Citizen Scientists in finding
Vanishing stars — VASCO” Submitted for Publication with Springer Nature (SCOPUS Indexed).
Jamal Mimouni , ACP2021, ASFAP, https://doi.org/10.48550/arXiv.2208.06728, 13 Aug 2022,
“On making physics relevant to society in general and to scientists in particular: Closing the
epistemic gap”; African Conference on Fundamental and Applied Physics

Jamal Mimouni, ASFAP Working Group Summary of Societal Engagements, The Proceedings of
the African Conference on Fundamental and Applied Physics Second Edition, ACP2021,
https://arxiv.org/abs/2205.11362

Public Talks:

30 January 2024: Talk about: Mimouni “Accelerators in Physics & Medecine”, Training of

Masterclasses in Particle Physics and hadrontherapy, Mediation Unit, CERIST, Technopole, Constantine

07 October 2023: Talk about: Opening speech: “Sciences for a new era””, Open Doors on sciences
2023. Mediation Unit, CERIST, Technopole, Constantine

02 July 2023: Talk about: “Fundamentals of collider physics”, HITRI- Clinical Aspects in Heavy lon
Therapy Research. Special Training for students and teachers. Mediation Unit, CERIST,
Technopole, Constantine

24-25 December 2022: Series of talks about: Fundamental of astronomy, “Applied physics to the
Cosmos” and “Cosmology”, “Introduction to Astrophysics” NASE Training for Ouled Djellal to
sixty High School teachers from the Wilaya.

20 October 2022: Introductory talk at the Seminar on Nobel Prizes 2022. Mediation Unit, CERIST
08 October 2022: Talk about: “The Universe, circa 2022” Open Doors on Astronomy 2022,
Mediation Unit, CERIST, Technopole, Constantine

November 10, 2022, J. Mimouni, “A World of Particles”, World Wide Data Day and within the
LHC-W2D2 Masterclass, EI Houria High School, Constantine

Media Action

https://africanews.space/exclusive-interview-with-dr-jamal-mimouni-president-of-the-african-
astronomical-society/
Exclusive Interview with Dr Jamal Mimouni, President of the African Astronomical Society

https://innovationbridge.info/ibportal/sites/default/files/20211120-sfsasessdec_v1.pdf
Astronomy in Africa and the African Astronomical Society (Jamal Mimouni) — 10 mi p28



Scientific Projects:
. VASCO Science Project:

I am with Dr. Guergouri Hichem (CERIST-Constantine) part of the scientific team, facilitating
interaction between citizen scientists of the VASCO science team. VASCO stands for Vanishing &
Appearing Sources during a Century of Observations, is a scientific project led by Dr. Beatriz
Villarroel from NORDITA at Stockholm University.

. JEM-EUSO Collaboration research:

I am the head of the Constantine group of the JEM-EUSO consortium for which Algeria is a member.
The National PI for the project is M. Traiche, actual Director of the CDTA. The objective of the JEM-
EUSO program, Joint Exploratory Missions for Extreme Universe Space Observatory, is the
realization of a space mission devoted to scientific research of cosmic rays of highest energies. Its
super-wide-field telescope will look down from space onto the night sky to detect UV photons emitted
from air showers generated by UHECRSs in the atmosphere.

. Cosmology Research Group:

For its scientific research mission, the Research Unit in Scientific Mediation & Culture has
established a research team in cosmology and astrophysics. Dr. Omar Nemoul is heading the group

. KM3NeT Collaboration:

I am the head of the Algerian group of the KM3NeT consortium for which Algeria has an observer
status. It is a research infrastructure housing the next generation neutrino telescopes. Once completed,
the telescopes will have detector volumes between megaton and several cubic kilometres of clear sea
water. Located in the deepest seas of the Mediterranean, KM3NeT will open a new window on our
Universe, but also contribute to the research of the properties of the elusive neutrino particles.

Teaching & Pedagogical Activities:
. Teaching various regular courses, Depart. of physics, Univ. of Constantinel

- Master2, Theoretical Physics:
Teaching the course: Astroparticle and neutrino physics

- Masterl& 2, Astrophysics:
Teaching the courses: Astrophysics 1 &2, Advanced Seminars 1&2, Physics of the Standard
Model, Introduction to particle physics

. VASCO Citizen Science Project:

VASCO, project led by Dr. Beatriz Villarroel from NORDITA at Stockholm University incorporates
a Citizen Science component, inviting students, amateur astronomers, and the general public to assist
in comparing images from old surveys with new ones. The Research Unit in Scientific Mediation and
Culture collaborates on the project, with Dr. Guergouri Hichem. See above for more details of that
part on the science part of it.



. Masterclasses in High Energy Physics & Particle Therapy Citizen Science
Project:

This International Masterclasses (IMC) project is geared to the High School students aged 15 to 19
years. We had last year 2023 from the Constantine Wilaya while we have this year 2024 seven High
Schools involved this year (With some 100 students) in 5 Wilayas and we hope to make it a
nationwide project in the near future.

It aims at enabling high school students and teachers to work with particle physicists to analyze
authentic data from contemporary experiments and experience being “physicists for a day”. The
crucial part of the Masterclasses is the interaction of high school students and their teachers with the
particle physicists who host and tutor the event. Most important, as students analyze data for their
measurements, they interact with physicists to ask questions and clarify the meaning of the data. One
way to express the goal of a Masterclass is to help students see data as scientists see data.

Scientific Communications and talks (2021-2023, only those where CERIST is
mentioned):

« -“The Universe... in Brief”’, 22-25 December 2023, J.Mimouni, _b=isls oSl The Fourth National
Forum for Youth Innovations Tamanrasset, DJS

« - “Why is Astrophysics the future of physics?” 24 April 2023, Jamal Mimouni The 10th edition of
the “Science Week in DRC, Kinshasa.

«  “Winnowing the Cosmic Bestiary for Pedestrians”, Jamal Mimouni 13-17 March, 2023, 3rd
Annual Conference of the African Astronomical Society (AfAS-2023), Univ. of the
Witwatersrand Centre for Astrophysics, Johannesburg, RSA

. - Conférence L’Astronomie pour I’Education, ASTRO-EDU-2023, 8-11 Novembre 2023,
J.Mimouni, Tunis, Keynote address: « L'Astronomie Africaine » & « Ce que tout astronome
devrait savoir sur I'Univers ».

« - Citizen Scientists in finding Vanishing Stars - VASCO”, 13 - 16 November 2023: Guergouri,
H., Mimouni, J 14th Arabic Conference of the Arab Union for Astronomy and Space Sciences
(AUASS),, University of Sharjah, United Arab Emirates.

« - “The Utilitarian Virtue of Disentangling the Cosmic Bestiary”, 12 - 14 December 2022: Jamal
Mimouni, Keynote address: VASCO 2022 Workshop at NORDITA, Stockholm — Sweden.

. - Series of talks given during “Journée d’Activités”, ESTIN, Amizour, BéjaiaNov 26, 2022...

« - “Teaching Electrostatics & the Plasma Universe”, J.Mimouni, two-day training workshop
organized by the Directorate of Education for the physics teachers of the various educational sectors
of the Constantine Wilaya, Lycée Soumeyya, Nov 16 &17, 2022



« - “The Universe as we Understand it Today”, Conference, September 22, 2022, Club Q DEV
RERAU, Polytechnique Alger, Preparation for the Hackelton of NASA

« - “The AfAS Outreach mission to the Sahelian Region” Jamal Mimouni, 12-16 September 2022,
Communicating Astronomy with the Public 2022 conference (CAP 2022), Macquarie University,
Sydney

« - “Derniéres Nouvelle du Cosmos”, Conference J.Mimouni, Cité des Sciences de Tunis (CST), 4-6
Aug 2022, La Nuit des Etoiles 2022

« - European Astronomical Society Annual Conference (EAS2022), Valencia, 25 June-3 July 2022, |
have given a series of conferences and workshops:

- “Disentangling the Cosmic Bestiary for Pedestrians”, Invited talk:
- “AfAS the New Continental Astronomy Player”
- “Astronomy Outreach in Africa”

. “Astronomy for Physics”& “Physics of the Earth & the Universe”, "o sl el s (i ¥ ol 3
J.Mimouni, training workshop organized by the Directorate of Education for the physics teachers of
the various educational sectors of Constantine Wilaya s "ol judll 8 elldll e May 11 &12 , 2022

« “Astronomy for the Educated Engineer”, J.Mimouni, Ecole Polytechnique, Constantine3, CIRTEC,
May 14, 2022

« “Astronomy in a nutshell: what every (amateur) astronomer should know about the Cosmos” AfAS-
20227, 14-18 March, 2022, Jamal Mimouni 2nd Annual Conference of the African Astronomical
Society (AfAS-2022), Cape Town, RSA

«  “Constantine Cosmic Caravan Activities in Algeria”, 13 - 16 November 2023: Guergouri, H.,
Mimouni, J., First APA (Arab Planetarium Association Conference 14th Arab Conference of the
Arab Union for Astronomy and Space Sciences (AUASS), University of Sharjah, United Arab
Emirates.

« Anoverview of the JEM-EUSO program and results, JEM-EUSO Collaboration contributions
to the 37th International Cosmic Ray Conference, Jan 2022, https://arxiv.org/abs/2201.12246,

« - JEM-EUSO Collaboration contributions to the 37th International Cosmic Ray Conference,
Jamal Mimouni, http://arxiv.org/abs/2201.12246v1, Berlin, Germany, July 12—23, 2021

« - First observations of speed of light tracks by a fluorescence detector looking down on the
atmosphere, Jamal Mimouni (et al.), https://doi.org/10.1088/1748-0221/13/05/P05023,
https://arxiv.org/abs/1808.02557, 2021

« - “Ultra-High-Energy Cosmic Rays”, J.Mimouni, Submitted to the US Community Study on
the Future of Particle Physics (Snowmass 2021),

« - The Fluorescence Telescope on board EUSO-SPB2 for the detection of Ultra High Energy
Cosmic Rays, J.Mimouni, PoS (ICRC2021) 206

« - Guergouri, H., Mimouni J., Villarroel, B.,” Citizen scientists searching for vanishing stars: \\
The VASCO project tailored for Algeria” (2024)



- Villarroel, B., et al. "Launching the VASCO Citizen Science Project. Universe 2022, 8, 561."
(2022). DOI: 10.3390/universe8110561
“On making physics relevant to society in general and to scientists in particular: ACP2021,
ASFAP, Jamal Mimouni, 13 Aug 2022, https://doi.org/10.48550/arXiv.2208.06728,
- ACP2021, “Closing the epistemic gap”; African Conference on Fundamental and Applied
Physics, Jamal Mimouni, ASFAP Working Group Summary of Societal Engagements, The
Proceedings of the African Conference on Fundamental and Applied Physics,
https://arxiv.org/abs/2205.11362

“Launching the VASCO Citizen Science Project”, H. Guergouri, J. Mimouni and al. Universe
2022, 8(11), 561; https://doi.org/10.3390/universe8110561, https://www.mdpi.com/2218-
1997/8/11/561

“The Micro and Macro Worlds an early XXIst Century Perspectives AfAS2021”, 08-12 March,
2021, Jamal Mimouni 2nd Annual Conference of the African Astronomical Society (AfAS-
2021), Cape Town, RSA
«The Quantum World”, Conference, J.Mimouni, ENS, EI-Eulma, November 29, 2021
“Connections between Astronomy and Earth Sciences”, African Geophysical Society (AGS),
invited talk:, J.Mimouni, 19-21 Oct 2021, Abuja, Nigeria
The 6th East African Astronomical Society, Dodoma, Tanzania, Keynote address: “The
Universe in Neutrinos”, J.Mimouni, May 14, 2021

Institute of Political Sciences, Univ. of Contantine3, “The Challenges to scientific culture in the
XXI century, ¢l 8 dxlall 881 wlaassX X, Conference, April 14th 2021
Series of conferences throughout Algeria to the various French Institutes:

- « Poussiéres d’Etoiles », March 25, 2021, Institut Francais de Constantine
- « Le Nouveau Cosmos », version XXle siecle”, April 1, 2021, Institut Francais de Annaba

- « Déambulations Cosmiques », April 8, 2021, Institut Francais d’Alger
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Scientific Report for Researcher Dr. Guergouri Hichem

Papers:
« Nemoul, O., Guergouri, H., Mimouni J., “Studying the Behavior of Radial Free Geodesics in
ACDM Model” Int. J. Geom. Methods Mod. Phys (2024). DOI: 10.1142/S0217751X21500482

« Villarroel, B., Mattsson, L., Guergouri, H., Solano, E., Geier, S., Dom, O. N., & Ward, M. J.,
“A glint in the eye: Photographic plate archive searches for non-terrestrial artefacts.” J. Acta
Astro. 2022, DOI: 10.1016/j.actaastro.2022.01.039.

. Villarroel, B., et al. "Launching the VASCO Citizen Science Project. Universe 2022, 8, 561."
(2022). DOI: 10.3390/universe8110561

Preprints:

« Nemoul, O., Guergouri, H., Mimouni J., “Non-Radial Free Geodesics 1: In Spatially Flat FLRW
Spacetime” (2024)

« Nemoul, O., Guergouri, H., Mimouni J., “Non-Radial Free Geodesics 2: In Spatially curved
FLRW Spacetime” (2024)

« Guergouri, H., Mimouni J., Villarroel, B.,” Citizen scientists searching for vanishing stars: \\
The VASCO project tailored for Algeria” (2024)

 Beatriz Villarroel, Enrique Solano, Hichem Guergouri et al. " Is there a background population
of high-albedo objects in geosynchronous orbits around Earth?" Preprint: DOI:
10.13140/RG.2.2.29101.36329.

« Guergouri, H., et al.” VASCO Citizen Science Results” (2023).



Scientific Communications:

13 - 16 November 2023: Talk about: “Participation of Citizen Scientists in finding Vanishing
Stars - VASCO?”, on the occasion of the 14th Arabic Conference of the Arab Union for Astronomy
and Space Sciences, University of Sharjah, United Arab Emirates.

13 - 16 November 2023: Talk about: “Constantine Cosmic Caravan Activities in Algeria”, on the
occasion of the 14th Arabic Conference of the Arab Union for Astronomy and Space Sciences,
University of Sharjah, United Arab Emirates.

12 - 14 December 2022: Talk about: “VVASCO Citizen Science Results”, on the occasion of the
VASCO 2022 Workshop In NORDITA, Stockholm - Sweden.

Proceedings:

Guergouri, H., Mimouni J., Villarroel, B., “Participation of the Citizen Scientists in finding
Vanishing stars — VASCO” Submitted for Publication with Springer Nature (SCOPUS Indexed).

Public Talks:

30 January 2024: Talk about: “Particle Detectors”, Preparation of Masterclasses in Particle Physics.
13 December 2023: Talk about: “Trip to Outer Space” Specialized training for executives in the
Youth and Sport sector (DJS).

04 December 2023: Talk about: “Constantine Cosmic Caravan Activities in Algeria” APA
Conference, Sharjah, UAE

07 October 2023: Talk about: “Entertaining astronomy”, Open Doors on Sciences 2023, Mediation
Unit, Technopole, Constantine

02 July 2023: Talk about: “Fundamentals of particle detectors”, HITRI- Clinical Aspects in Heavy
lon Therapy Research. Special Training for students.

05 June 2023: Talk about: “light & Telecommunication” Master Class: Children are Environment's
Ambassador’s.

25 December 2022: Talk about: “Fundamentals of Astrophysics” NASE Training for Ouled Djellal
high school teachers.

20 October 2022: Talk about: “Nobel Prize in Physics: The Second Quantum Revolution” Seminar
on Nobel Prizes 2022, Mediation Unit, Technopole, Constantine

08 October 2022: Talk about: “Gravitational Lensing” Open Doors on Astronomy 2022, Mediation
Unit, Technopole, Constantine



Scientific Projects:

VASCO Citizen Science Project:

VASCO, which stands for Vanishing & Appearing Sources during a Century of Observations, is a
scientific project led by Dr. Beatriz Villarroel from NORDITA in Stockholm University. It
incorporates a Citizen Science component, inviting students, amateur astronomers, and the general
public to assist in comparing images from old surveys with new ones. The Research Unit in
Scientific Mediation and Culture collaborates on the project, with Dr. Guergouri Hichem, who is
also a part of the scientific team, facilitating interaction between citizen scientists and the research
team. To date, the project has amassed 300,000 classifications from citizen scientists, with more
than 15,000 of those classifications identified as potential candidates for vanishing stars. The team
is now focusing on studying these candidates.

Cosmology research:

For its scientific research mission, the Research Unit in Scientific Mediation & Culture has
established a research team in cosmology to study the radial and non-radial geodesics in the FLRW
metric and apply them to various existing cosmological models, such as the ACDM Model.

Observation of the solar activity:
Study and photographing group on monitoring Sun’s activities:

Sunspots are dark, cooler regions on the Sun’s surface characterized by intense magnetic activity,
often occurring in pairs or groups. They offer clues to the Sun’s internal dynamics and allow scientists
to track changes in solar activity over time. In recent months, there has been a noticeable increase in
the number of sunspots on the Sun’s surface, indicating a rise in solar activity. This upsurge is
significant as we approach the anticipated peak of solar activity, projected to occur around 2025. The
Unit established a regular program to follow the increasing activity of the Sun by monitoring and
regularly photographing sunspots with CCD.

The formal aspect of the renewed science activities will be done in collaboration with the University
of Béjaia. A doctoral student is working with our Unit on that aspect through
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Papers:

« Nemoul, O., Guergouri, H., Mimouni J., “Studying the Behavior of Radial Free Geodesics in
ACDM Model” Int. J. Geom. Methods Mod. Phys (2024). DOI: 10.1142/S0217751X21500482

Preprints:

« Nemoul, O., Guergouri, H., Mimouni J., “Non-Radial Free Geodesics 1: In Spatially Flat FLRW
Spacetime” (2024)

« Nemoul, O., Guergouri, H., Mimouni J., “Non-Radial Free Geodesics 2: In Spatially curved
FLRW Spacetime” (2024)

Scientific Communications:

« 13- 16 November 2023: The 14th Arabic Conference of the Arab Union for Astronomy and Space
Sciences, University of Sharjah, United Arab Emirates.

Proceedings:

. Nemoul, O., Mimouni J., “An Interacting timeline BB diagram with a twist” Submitted for
Publication with Springer Nature (SCOPUS Indexed).

Public Talks:

« 30 January 2024: Talk about: “Introduction to Particle Physics”, Preparation of Master Class in
Particle Physics.

« 13 December 2023: Talk about: “The Physics of the Universe” Specialized training for executives in
the Youth and Sport sector.



« 04 December 2023: Talk about: “New Arabic Big Bang diagram” Echoes from Sharjah.

« 02 July 2023: Talk about: “Introduction to Particle Physics”, HITRI- Clinical Aspects in Heavy lon
Therapy Research. Special Training for students.

« 21 May 2023: Talk about: “The Big Bang Theory”, Regional Salon for Astronomy. Bordj Bou
Arréridj.

« 09 March 2023: Talk about: “Analyzing CMS detector data”, Preparation of Master Class in CMS
Physics.

« 25 December 2022: Talk about: “The invisible universe & Cosmology” NASE Training for Ouled
Djellal high school teachers.

Scientific Projects:

. Cosmology research:

For its scientific research mission, the Research Unit in Scientific Mediation & Culture has
established a research team in cosmology to study the radial and non-radial geodesics in the FLRW
spacetime and apply them to various existing cosmological models, such as the ACDM Model. | am
the group leader.

. Black Hole research:

For its dedicated scientific exploration mission, the Research Unit in Scientific Mediation & Culture
has also focused on black hole research astrophysics to investigate the characteristics and behavior
of event horizons, singularities, and accretion processes across different black hole metrics such as
Schwarzschild, Kerr, and Reissner-Nordstrom. Our team aims to integrate these findings in the
context of FLRW spacetime models.
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