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Abstract

This is a quantum mechanics textbook for the third semester of B.Sc. of Pune University,
India, written by four authors. The main purpose of the book is to provide a foundation as well
as a comprehensive background in quantum mechanics. The subject matter has been arranged
systematically and methodically. The language used is very simple for the students to
understand the subject easily. Throughout the book, the mathematics has been kept as simple
as possible. Many simple problems of all types and grades have been included. Each chapter
consists of a sample set of problems with detailed solutions, and a further set of problems with
answers for practice. Every attempt has been made to maintain accuracy in theory as well as in
numerical problems.

This textbook has five chapters. In the first chapter, the historical background and initial
development of quantum mechanics are discussed; blackbody radiation and photoelectric effect
(discussion without derivation); Wave particle duality, wave packets, phase velocity, and group
velocity Discussion on the uncertainty principle with thought experiments Various types of
uncertainty relations In chapter 2, physical interpretation of the wave function, requirements of
the wave function The Schrodinger wave equation (time dependent and time independent,
examples in one, two, and three dimensions), probability density and probability current density
equation of continuity, operators in quantum mechanics, the Hamiltonian operator, energy
Eigen values and Eigen functions, expectation values, and Ehrenfest theorems. In chapter 3, the
hermicity of operators corresponding to observables in quantum mechanics, position, linear
momentum, Hamiltonian, angular momentum operators, commutator brackets involving
positions, linear momentum and angular momentum operators, raising and lowering operators,
In Chapter 4, application of the time independent Schrodinger wave equation to: a free particle,
step potential, potential barrier, particle in a rigid box (one, two, or three dimensions), finite one
dimensional potential well one-dimensional harmonic oscillator with a high degree of excitation
that corresponds to classical results. In chapter 5, energy eigen functions and eigen values for a
rigid rotator with a free axis and with a fixed axis, separation of the solution to the Schrodinger
equation for a spherically symmetric potential are discussed. The radial and angular parts of the
bound state energy Eigen functions for the hydrogen atom degeneracy quantum numbers n, |,
ml, and ms are discussed qualitatively.
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Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious issue,
which is repeatedly challenging students and teachers alike. To tackle this issue, we
have initiated the process of providing textbooks to the students of medicine.

For this reason, we have published 365 different textbooks of Medicine, Engineering,
Science, Economics, Journalism, and Agriculture from Nangarhar, Khost, Kandahar,
Herat, Balkh, Al-Beroni, Kabul, Kabul Polytechnic, and Kabul Medical universities. The
book you are holding in your hands is a sample of a printed textbook. It should be
mentioned that all these books have been distributed among all Afghan universities
and many other institutions and organizations for free. All the published textbooks
can be downloaded from www.ecampus-afghanistan.org.

The Afghan National Higher Education Strategy (2010-2014) states:

“Funds will be made available to encourage the writing and publication of textbooks in Dari
and Pashto. Especially in priority areas, to improve the quality of teaching and learning and
give students access to state—of-the—art information. In the meantime, translation of English
language textbooks and journals into Dari and Pashto is a major challenge for curriculum
reform. Without this facility it would not be possible for university students and faculty to
access modern developments as knowledge in all disciplines accumulates at a rapid and
exponential pace, in particular this is a huge obstacle for establishing a research culture.
The Ministry of Higher Education together with the universities will examine strategies to
overcome this deficit.”

We would like to continue this project and to end the method of manual notes
and papers. Based on the request of higher education institutions, there is the

need to publish about 100 different textbooks each year.



I would like to ask all the lecturers to write new textbooks, translate or revise
their lecture notes or written books and share them with us to be published. We
will ensure quality composition, printing and distribution to Afghan universities
free of charge. | would like the students to encourage and assist their lecturers in
this regard. We welcome any recommendations and suggestions for
improvement.

It is worth mentioning that the authors and publishers tried to prepare the books
according to the international standards, but if there is any problem in the book,
we kindly request the readers to send their comments to us or the authors in
order to be corrected for future revised editions.

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan
Children) and its director Dr. Eroes, who has provided fund for this book. We
would also like to mention that he has provided funds for 230 medical and non-
medical textbooks so far.

| would like to cordially thank Chancellor of Universities, Deans of faculties, and
lecturers for their continuous cooperation and support for this project.

I am also thankful to all those lecturers who encouraged us and gave us all these
books to be published and distributed all over Afghanistan. Finally, | would like to
express my appreciation for the efforts of my colleagues Hekmatullah Aziz and

Fahim Habibi in the office for publishing and distributing the textbooks.

Dr. Yahya Wardak
Ministry of Higher Education, Kabul, Afghanistan, May, 2022
Mobile: 0706320844, 0780232310

Email: info@ecampus-afghanistan.org
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