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Preface

Welcome to the proceedings of the 2024 inaugural caer choosing a Quantum Computing project, they worked
hort of the Introduction to Quantum Research for Girls in teams of two under the guidance of a mentor, while at-
(IQRG) programme run by ThinkingBeyond in collabo- tending talks by academics and industry experts on ad-
ration with Girls in Quantum from 29th April until 28th  vanced topics and applications in the subject.
June 2024. Quantum Computing stands poised as a state-of-the-
This year's programme brought together thirty-six art technology to revolutionise numerous sectors, from
talented young women aged 15-22 from across the globdrug discovery and material science, to nancial model-
Each of our young researchers had to pass a rigorous sig and arti cial intelligence. The programme served as
lection process. Having stood out amongst 309 applicanta vital platform to introduce talented young women to
from more than 50 countries, they must also successfullyhis multifaceted eld, as well as to the world of research.
complete the Course Stage of the programme before prdt has been our focus to empower our participants and
ceeding to conduct a research project under the guidancgive them a head start to become future subject experts
of an academic mentor. by educating them on the basics, equipping them with
During the four-week Course Stage, the participantsthe essential skills to excel, and o ering them their rst
learned about the basics of Quantum Computing, re-research experience, where they could apply what they
ceived an introduction to the foundations of Quantum had learnt.
Mechanics, had the option to explore the mathematics We extend our sincere gratitude to our co-organizers
underlying Quantum Mechanics, and were introduced toand many volunteers for their tireless e orts in making
the world of academic research. In a series of workshophis programme a success. Our special thanks extend
they also started to develop important soft skills of a re-to our academic mentors Prof. Dr. Gerhard Hellstern,
searcher like scheduling and time management, e ectivedr. Filip Bar, Manuel Rudolf, MSc, Kathrin Konig, MSc,
learning, personal knowledge management, project manvanessa Dehn, MSc, Andreea lulia Lefterovici, MSc, Vic-
agement, paper-writing, and poster-making. Throughouttoria Hazoglou, MSc, Jannes Stubbemann, MSc, Mo-
the programme, they had to complete and submit work,hammed Alabdullah, MEng, Sanskriti Oza, BSc and Juw-
either individually, or in a team. eria Sayed, BSc. Their guidance and patience were essen-
Participants who successfully completed the Coursdial for our participants’ success. We also acknowledge
Stage moved on to the ve-week-long Research Stage. Abur participants whose contributions form the backbone
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of these proceedings. tion of their intellectual labour and curiosity within these
The research projects showcased in these proceedingages. We are proud to present their accomplishments
span a diverse range of topics and applications, fromand trust that their work will inspire countless young
fundamental Quantum Computing concepts to Quantum minds aspiring to become researchers in STEMWe are
Machine Learning. These projects represent a signi cantcon dent that these young women will continue to make
advancement beyond the Course Stage of the programmejgni cant contributions to the elds of STEM, and we
posing a considerable challenge to our participants - manyook forward to witnessing their future accomplishments.
of whom were newcomers to Quantum Computing by the
time of their application. Chairs of IQRG
We commend all participants for their remarkable Dr. F|||p Bar and Mara De|gad0 Alvarez
dedication and success in overcoming these challenges,
and invite you, the reader, to appreciate the culmina-  August 2024

!The code for each project can be found on https://github.com/ThinkingBeyond /IQRG-2024.


https://github.com/ThinkingBeyond/IQRG-2024

Contents

K. Kwok, I. Martn, VQE for Ground State Energy OptimisationofH, . . . . . . .. ... ... ... 1
A. Padmasola, O. SinglQuantum Complexity and the HHL Algorithm. . . . . . . .. .. ... ... 2
G. X. Talarico, G. Gangadharan,Optimization Problem for QAOA. . . . . . . . . .. .. ... ... 3
I. Vavilov, Spotify Music Recommendations Based on Personality Traits. . . . . . ... ... ... 4
E. Macmillan, Z. Salau,Linear Search vs Grover's Algorithm. . . . . . ... .. ... ... ..... 5
A. Amit, F. Asim, Carbon Footprint Forecasting Based on Quantum RNN . . . . . .. ... .. .. 6
M. Muralidhar, V. Greenald, Using VQE and QPE for Chemical Problems. . . . . .. ... .. .. 7
A. Jablonowska, L. Kopke,Using VQE for Optimising Chemical Problems . . . . . ... ... ... 8
B. Sallam, M. Zaied, Application of QML to Identify Malicious Login Attempts Based on the BETH

Dataset . . . . . .. 9
A. Hossain, F. FarheenCarbon Footprint Forecasting Based on Quantum RNN . . . . . . ... .. 10
J. Lee, F. Amr, Quantum Computing Concepts with Qubit Manipulation . . . . . . .. ... .. .. 11
T. Clara, A. Forastieri, Quantum Cryptography. . . . . . . . . . . . . et 12
P. Garg, P. Chauhan,Understanding Quantum Teleportation. . . . . . . . ... ... ... ..... 13
R. Vijayan, Spotify Music Recommendation System Using Quantum Machine Learning . . . . . . 14
N. Lopes da Silva, J. V. LozanoUnderstanding Quantum Teleportation. . . . . . .. ... ... .. 15
J. Ayman, M. Hakeem,Grovers Algorithm . . . . . . . . . . . .. . ... . 16
I. Trivic, Spotify Music Recommendation Based on Personality Traits . . . . . ... ... ... .. 17

E. Shah, Spotify Recommendation System Using Quantum Machine Learning. . . . . . . ... .. 18



C. Samer, A. Ahmed,Quantum Computing Concepts with Qubit Manipulation. . . . . . .. .. ..
B. Teyeb, S. Barthel de Weydenthal,Developing a Predicative Model Using QML for Forecasting
Best-Selling Mobile Phones . . . . . . . . . . . e

20









	K. Kwok, I. Martín,VQE for Ground State Energy Optimisation of H2
	A. Padmasola, O. Singh,Quantum Complexity and the HHL Algorithm
	G. X. Talarico, G. Gangadharan, Optimization Problem for QAOA
	I. Vavilov, Spotify Music Recommendations Based on Personality Traits
	E. Macmillan, Z. Salau, Linear Search vs Grover's Algorithm
	A. Amit, F. Asim, Carbon Footprint Forecasting Based on Quantum RNN
	M. Muralidhar, V. Greenald, Using VQE and QPE for Chemical Problems
	A. Jablonowska, L. Kopke, Using VQE for Optimising Chemical Problems
	B. Sallam, M. Zaied, Application of QML to Identify Malicious Login Attempts Based on the BETH Dataset
	A. Hossain, F. Farheen, Carbon Footprint Forecasting Based on Quantum RNN
	J. Lee, F. Amr, Quantum Computing Concepts with Qubit Manipulation
	T. Clara, A. Forastieri, Quantum Cryptography
	P. Garg, P. Chauhan, Understanding Quantum Teleportation
	R. Vijayan, Spotify Music Recommendation System Using Quantum Machine Learning
	N. Lopes da Silva, J. V. Lozano, Understanding Quantum Teleportation
	J. Ayman, M. Hakeem, Grovers Algorithm
	I. Trivic, Spotify Music Recommendation Based on Personality Traits
	E. Shah, Spotify Recommendation System Using Quantum Machine Learning
	C. Samer, A. Ahmed, Quantum Computing Concepts with Qubit Manipulation
	B. Teyeb, S. Barthel de Weydenthal, Developing a Predicative Model Using QML for Forecasting Best-Selling Mobile Phones

