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Who are we?
⚫ Alexandria Quantum Computing Group (AleQCG) has been at the forefront of 
quantum computing research in Egypt since 2016. Situated in the Department of 
Mathematics and Computer Science at the Faculty of Science, Alexandria University, 
Egypt. AleQCG has started by the PhD and Master Students. AleQCG is currently a 
vibrant community of passionate individuals dedicated to advancing quantum 
computing knowledge, research, and applications.

⚫ Our Mission:

• Research: We aim to drive real-world impact by promoting quantum research 

and its practical applications.

• Innovation: Explore cutting-edge developments in quantum hardware, software, 

and applications.

• Education: We provide workshops, seminars, and hands-on sessions to 

demystify quantum concepts and algorithms.

• Collaboration: Connect with like-minded peers, industry experts, and academia 

to foster collaboration and knowledge exchange.



http://www.sci.p.alexu.edu.eg/~aleqcg/

http://www.sci.p.alexu.edu.eg/~aleqcg/




Research in AleQCG
⚫ Quantum Search Algorithms.

⚫ Amplitude amplification techniques. 

⚫ Quantum Machine Learning.

⚫ Synthesis and Optimization of Reversible/ Quantum Circuits.

⚫ Quantum Data Encoding. 

⚫ Quantum Image Processing.

⚫ Quantum Cryptography.

⚫ Quantum Logic. 

⚫ Quantum Measurements.

⚫ Quantum dot Cellular Automata.

⚫ Quantum Internet.

⚫ Merging between Quantum Computing and DNA Computing.



AleQCG Focus

1. Quantum Algorithms: AleQCG designs novel quantum algorithms to 
address complex computational problems, leveraging the unique properties 
of quantum systems.

2. Quantum Circuit Synthesis and Optimization: The group 
conducts pioneering research in optimizing quantum and reversible circuits, 
ensuring efficient utilization of quantum resources.

3. Quantum Machine Learning: AleQCG explores the intersection of 
quantum computing and machine learning, aiming to unlock new capabilities 
through quantum-enhanced models.

4. Quantum Cryptography: Investigating secure communication 
protocols based on quantum principles, AleQCG contributes to the field of 
quantum-safe cryptography.

5. Quantum Dot Cellular Automata: The group explores alternative 
quantum computing paradigms, including quantum dot cellular automata, 
which holds promise for future quantum technologies.



Quantum Computing in Egypt



https://www.quantiki.org/groups

https://www.quantiki.org/groups










Quantum Algorithms [2018-2024]



Quantum Algorithms [2018-2024]













Establishment of AleQCG

PhD Level Course [2005]

MSc Level Course [2007]

Undergrad Graduation Projects [2014]

Undergrad Course [2021]

High School Students [2023]

Professional Master [2022]













Alexandria Quantum 

Computing Hypatia Series 
#hypatia_aqc

Hypatia

(born c. 350–370; 

died 415 AD)

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

https://www.facebook.com/hashtag/hypatia_aqc?__eep__=6&__cft__%5b0%5d=AZU4ca5Fv1QXPCeH3BApPjFGmMXWorT_6grxoldQ2BEsoVpKJqhRvseFvXGPs0WdRe80zhxbWE6PBbvCs9617pXxlmT9jIJDhIiN6b1YWEFpFr0Ke0kkVYj-ETosGUmNyr4LAWZiUSpmSH_J4anzOZK3oU0SlGsy1wi2Vn-l7WeyzA&__tn__=*NK-R
https://en.wikipedia.org/wiki/Hypatia
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Center of Excellence for Quantum Computers, Faculty 
of Science, Alexandria University, 2020

In Cooperation with

 Quantum Computing and Information Group, Theoretical Physics 

Department, Wigner Research Centre for Physics, Budapest, Hungary.

 Quantum AI Foundation, The Warsaw Quantum Computing Group, 

Faculty of Mathematics, Computer Science, and Mechanics, University of 

Warsaw, Banacha 2, 02-097 Warszawa, Poland.

 ITI – Information Technology Institute, Alexandria, Egypt.





https://www.youtube.com/playlist?list=PLkpYqKNqc_Cud5sLg896FsnbkoQiHlkpZ

https://www.youtube.com/playlist?list=PLkpYqKNqc_Cud5sLg896FsnbkoQiHlkpZ&fbclid=IwAR0fbkHbVnNtSewGEpdGeR4dL6wXO084atqhi7pUWCj4YYcHMk9yNXNYn10




https://www.fb.com/AleQCG

https://www.facebook.com/AleQCG




Javantum, 2016



AlexQkit, 2020



QWorld (Association) is a non-profit global 
organization that brings quantum 
computing researchers & enthusiasts 
together. 
Our main goal is to popularize quantum 
technologies and software. 
Also, through education and skill 
development opportunities, QWorld is 
training the next generation of quantum 
scientists.

qworld.net



2021





https://www.fb.com/QuEgypt

https://www.facebook.com/QuEgypt




Professional Master in

Quantum Computing and 

Quantum Informatics

36 Credits

⚫ Mandatory Courses: 15 Cr.

⚫ Elective Courses: 15 Cr.

⚫ Project: 6 Cr

⚫ Cover All required background
 Mathematics

 Computer Science

 Physics

 Engineering



Core Courses
15 Cr + 6 Cr Research Project



Elective Courses
15 Cr





⚫65+ countries



Quantum Computer Programming for High School 

Students



Future Plan
1. Industry Demand:

o Challenge: Many software companies in Egypt and the Middle East seek 

guidance on integrating quantum computing into their technology stack.

o Opportunity: Address this demand by providing expertise and solutions.

2. Our Role:

o Advisory Services: Offer advice on quantum computing adoption.

o Talent Acquisition: Connect companies with skilled professionals.

o Startup Support: Facilitate the establishment of quantum-focused startups.

3. Benefits:

o Innovation: Quantum computing enables breakthroughs in various fields.

o Economic Growth: Supporting startups contributes to the region’s tech 

ecosystem.



Computer technology is making 

devices smaller and smaller…

…reaching a point where classical 

physics is no longer a suitable 

model for the laws of physics.

Thank You …. Questions!!!

ayounes.page.tl

ayounes@alexu.edu.eg
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