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Overview of Physics Education and Research

@ There's no proper scope for training and research in high-energy
physics—or even physics—in Bangladesh.
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Overview of Physics Education and Research

There's no proper scope for training and research in high-energy
physics—or even physics—in Bangladesh.

Only a few universities in Bangladesh offer training opportunities.
These universities are also nowhere near our counterparts in Europe.

In terms of research, the situation is even worse.

We hope to tackle some of these issues by following the dream of
Prof. Abdus Salam.
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Goal of the Project

@ Goal of the project is 2-fold.
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Goal of the Project

@ Goal of the project is 2-fold.

@ Long-term - Help in the overall development of physics in Bangladesh
in terms of training and research.

o Offer courses in physics and mathematics to help students get quality
training.

@ In this activity, we offered a course in quantum field theory, which is
rarely offered in the country.

@ Thus, students barely get to witness the beauty of physics at the
most fundamental level.

Standard Model of Elementary Particles

Ahmed Rakin Kamal (Masaryk U, BracU) PWF Bangladesh December 3, 2024 3/8



Teams and Partners

@ Our core team consisted of me and Prof. Nabil Igbal.
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Teams and Partners

@ Our core team consisted of me and Prof. Nabil Igbal.

@ Partners of the project: BRAC University, Durham University, and
Masaryk University.

@ Helpful bunch of TAs : Sayeda Jahan (BRAC University), Noshin
Shamma (University of Bologna), Mishaal Hai (University of
Bologna), S.M Masruk Uddin (PSL), Aviral Aggarwal (Masaryk
University) and Shafakat Arifeen (University of Alberta).
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Schedule

@ Our month long schedule included main lectures

Ahmed Ra

on advanced topics.

Kamal (Masaryk U, BracU

A welcome session and a short specch Prof. Iqbal on 25/08/2024.

followed by lectures

Date and time (Bangladesh
Standard Time)

Lecture

Lecturer/Speaker

25/08/2024, 7pm-9pm

Introduction to Scalar Fields

26/08/2024, 7pm-9pm

Quantization of Scalar Fields

28/08/2024, 7pm-9pm

Intraduuction to Fermionic Fields

30/08/2024, 7pm-9pm

Quantization of Fermionic Fields

2/09/2024, 7pm-9pm

Introduction to Vector Fields

3/09/2024, 7pm-9pm

Quantization of Vector Fields

5/09/2024, 7pm-9pm

Interaction Picture and Feynman
Diagrams 1

7/09/2024, 7pm-9pm

Interaction Picture and Feynman
Diagrams

Dr. Ratul Mahanta and
Dr. Tousik Samui

10/09/2024, 7pm-9pm

Path Integral Quantization

Prof. Nabil Igbal

11/09/2024, 7pm-9pm

Basics of Gauge Theories

Prof. Nabil Igbal

13/09/2024, 7pm-9pm

Brief Sketch Of Standard Model 1

Gonzalo Villa

16/09/2024, 7pm-9pm

Bricf Sketch Of Standard Model 2

Gonzalo Villa

18/09/2024, Tpm-8pm

From Physics Beyond the
Standard Model To Strings

Prof. Fernando Quevedo

20/09/2024, 4pm-3pm

Flavors of Spacetime

Prof. Dionysios Anninos

23/09/2024, 7pm-8pm

Entanglement Entropy and
Von-Newnann Algebras

Dr. Onirban Tslam

24/09/2024, TpmeSpm

Quantum fleld theory for

phase transitions: of magnets

and boiling water

Prof. Nabil Igbal

PWF Bangladesh




How we worked and what we achieved

@ Lectures followed by hands on tutorial sessions.
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How we worked and what we achieved

Lectures followed by hands on tutorial sessions.
6 problem sheets.
A comprehensive introduction to QFT.

We received around 350 applications from all around the world and
around 250 students were admitted.

Happy to inform that around 120 students received a certificate and
completed the course.
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Feedback from Students and Future Plans

@ In an attempt to ask students to rate our content, we got a mean
score of 4.31 out of 5.
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Feedback from Students and Future Plans

@ In an attempt to ask students to rate our content, we got a mean
score of 4.31 out of 5.
@ Some nice words

The homework was quite good. The best part of the school was how well it was managed, especially
considering everything was done online. The lectures were amazing, and the homework was fun (although |
made a lot of typos and errors—sorry for that!). Overall, considering it was an online school, everything was
perfect

What  enjoyed the most about the ICTP PWF Bangladesh: School on Quantum Field Theory was the
cooperative nature of the instructors in explaining complex problems. Their approach made even the most
challenging concepts in quantum field theory accessible and engaging. Rather than merely presenting
solutions, the instructors actively involved us in the problem-solving process, fostering an environment
where we could freely ask questions and explore different perspectives. This collaborative approach not
only deepened my understanding of the subject but also encouraged critical thinking and a shared
enthusiasm for the material.
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@ Some nice words

The homework was quite good. The best part of the school was how well it was managed, especially
considering everything was done online. The lectures were amazing, and the homework was fun (although |
made a lot of typos and errors—sorry for that!). Overall, considering it was an online school, everything was
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What | enjoyed the most about the ICTP PWF Bangladesh: School on Quantum Field Theory was the
cooperative nature of the instructors in explaining complex problems. Their approach made even the most
challenging concepts in quantum field theory accessible and engaging. Rather than merely presenting
solutions, the instructors actively involved us in the problem-solving process, fostering an environment
where we could freely ask questions and explore different perspectives. This collaborative approach not
only deepened my understanding of the subject but also encouraged critical thinking and a shared
enthusiasm for the material.

@ Future plans are also inspired by our participants.

@ General Relativity and Cosmology

@ Advanced Quantum Field Theory and
the Standard Model
Both

@ General relativity, cosmology, group
theory, quantum group, string theory,
conformal field theory, statistical field
theory.

@ Spintronics

@ String Theory or Holography Schooll

Figure: Whats next?
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Conclusion

@ Hope to develop the physics scene in Bangladesh!

il

Figure: Some of us from the school
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