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SPH-PHY507B

English
Basic Concepts in Solids

The purpose of this course is to understand the macroscopic properties of solids, such as electrical conductivity and heat
capacity, by learning about the motion of periodic lattices and the behavior of electrons moving within the lattices.

The goal of this course is to understand fundamental concepts of solid-state physics that serve as a prerequisite to
students’ own research.

This class is open only to students from abroad, therefore expected to be a mini-class.

The course will start with crystal structures and reciprocal lattices, then move on to lattice vibrations and phonons, and
finally cover electron motion in periodic lattices and elementary band theory. The contents and pace will be adjusted
based on the major of attending students.

Evaluation is performed comprehensively based on class attendance, submitted assignments, and final exam results.
Ashcroft and Mermin, Solid state physics

Because of the time limitation, a part of the calculation and derivation will be skipped in the class. Students are required
to follow the mathematical detail skipped in the class.

Standard Hours for Preparation/Review per class:
*Lectures 4 hour

*Seminar 2-4 hour

*Experiment, Laboratory Work, and Skill Test 2 hours

Prof. Masao NAKAMURA
masao.nakamura.b8@tohoku.ac.jp

Lecture style : Face-to-face

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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