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Foreword 
This foreword accompanies the release of the second part of Biru 
Tsegaye’s handwritten lecture notes, a project I feel privileged to 
share as his son. The previous release (Part 1) contained his lecture 
notes on Newtonian Dynamics, Electromagnetism and 

Thermodynamics including 
several examples, assignments 
and exam questions.  

The current release contains 
worked problems in quantum 
mechanics.  

As mentioned in the foreword of 
the previous release, Biru wrote 
a thesis on "Path Integrals in 
Quantum and Statistical 
Mechanics". The board of 
examiners of his thesis 
comprised of professor N. Kumar 
(ecternal examiner), Dr. S.C. 
Chhajlany (supervisor), Dr. J. 
Jelen and Dr. V.N. Mal'nev (a 
Ukrenian expatriot.)  

 

His thesis explores the path integral formalism of Quantum 
Mechanics from both Lagrangian and Hamiltonian point of view. 
In his work, he derived several exact propagators and applied the 
path integral approach to various problems in statistical 
mechanics through the formulation of the statistical density 



matrix. Additionally, Biru explored the application of the path 
integral method to second 
quantized Hamiltonians using 
coherent states. He also 
considered the variational 
technique, providing illustrative 
examples to demonstrate its 
effectiveness. Furthermore, Biru 
reviewed some of the then recent 
achievements of the path integral 
technique, offering a 
comprehensive overview of its 
applications and advancements. 

In 2011, I published his thesis as 
a tribute to his dedication and 
personal integrity, and I must 
say it contains some of the longest 
equations I’ve ever written. 
Despite being well-trained in 
matrices and tensors, Dirac's 
Bra-Ket notation never felt intuitive to me, and I find myself 
having to double-check each detail whenever I revisit the thesis 
and even then, have not yet fully grasped the content. 

In the epilogue to his thesis, Biru noted that one area where no 
systematic work had 
yet been done was in 
the quantum 
mechanics of 

compound 
potentials, a domain 
where Schrödinger's 
theory already 
provides solutions 
easily. Biru expressed 
his intention to 
explore this area 

further in the future. While I am not sure whether this area holds 
significant potential for new discoveries, it certainly sounds 
interesting, and I would encourage physicists to investigate it 
further if it hasn’t been thoroughly explored since. 



On a personal note, I was conceived when my parents were high 
school sweethearts, and they had no plans to settle down at the 
time. Biru suggested to my mother, Engidaye Belay, that she go to 
his mother’s home to give birth, a suggestion for which I am deeply 
grateful. I am grateful to Biru for demonstrating such integrity 
and responsibility at a young age, and to Engidaye for accepting 
his proposal. I was raised with the loving care of my grandmother, 
Tiruwork Asfaw. Engidaye stayed with me for the first 40 days of my 
life, but then had to leave to continue her education—a difficult 
choice, one that I have grown to deeply appreciate as I've matured. 

Anteneh Biru Tsegaye 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Some selected photos 

 

Studio photo: Biru Tsegaye with his older brother, Telele Tsegaye 



 

Biru Tsegaye, with his brother, Telele Tsegaye in Gondar 

 

 

 

 

 



 

Biru Tsegaye, second from the left, celebrating his graduation 
with bachelor's degree in physics 1976 EC 



 

Biru Tsegaye with his family, celebrating his graduation with 
master's degree in physics 

 

Biru Tsegaye with his son, Anteneh Biru, and his uncle Dagne 
Reta 



 

Biru Tsegaye, fifth from the right, farewell after research visit at 
Homerton 
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