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A. Course Identification

. Credit hours: 4

. Course type

Uriver gty D College D Drepartm ent.

Others D

. Level'year at which this course is offered:

Level 10™/ 4t year

1
2
a
h. Required |_'.F| Elective
3
4

. Pre requisites for this course (if any): Quantum Mechanics 2

Lh

. Co-requisites for this course (if ary):

6. Mode of Instruction (mards all that apply)

No Mode of Instruction Contact Hours Percentage
1 Traditional classroom 40 100545
2 Elended
3 | E-learning
4 | Distance learning
5 Other

7. Contact Hours (hased on academic semester)

No Activity Contact Hours
1 Lecture 40
s Lahoratory/Studio
3 Tutorial
4 {Others (specify)
Total 40

B. Course Objectives and Learning Outcomes

1. Course Description

Thiz course 13 intended to introduce the physics of the solid state It begings by investigating
crystal structure, reciprocal lattice wector and the Brllouin zone The interference pattern
obtained from X-Eay diffraction by crystals 15 also, covered to identify the lathice structure of
the solid state. Then followed by crystal binding and elastic constants. Mext, this course covers
crystal wibrations, followed by thermal properties of solids

2. Course Main Objective

- Defined the thermal properties of solids

Atthe end of this course, the student will be able to
- Defined the Miller indices of the direction and the planes within the crystals
- Dnufferentiate between the different types of the crystal s structure.
- Dufferentiate between the different types of bonds in solids.
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3. Course Learning Outcomes

Aligned

CLOs PLOs

1 | Enowledge and Understanding

1.1 | Eecognize the atomic structure and the different types of interatomic E1
bonds.

1.2 | Eecognize how diffraction of X-Eays on solid matter can be used to E2
obtain lattice structure

1.2 | Eecognize the concept density of statesin one, twoand three dimensions.

2 Slalls :

2.1 | Differentiate between different Lattice types and explain the concepts of =l
reciprocal lattice and crystal diffraction.

2.2 | Ezplain mechanical, electnical and thermal properties of sclids and s
explain their origin

2.3 | Evaluation of the approzimations needed to build models to understand
the solid state.

3 | Values:

2.1 | Work effectively and responsibly in teamwork V2

C. Course Content

Contact

No List of Topics Hours

1 | Crystal Structure B
+ Periodic Array of Atoms.

+  Fundamental Types of Lattices.

+  Index Systems for Crystal Planes

+  Simple Crystal Structure

+  Direct Imagining of Atomic Structure
+  Monideal Crystal Structures

2 | Wave Diffraction and the Reciprocal Lattice 8
¢+ Diffraction of Wawves by Crystals.
s cattered Wave Amplitude.

+  Enllowin Zones

+ Fourier Analysis of the Basis

3 | Crystal Binding and Elastic Constants £
+  Crystal of Inert Gases.

+  Tonic Crystals.

+  Covalent Crystals.

+  Ietals.

+ Hydrogen Bonds.

+  Atomic Radi.

+  Analysis of Elastic Strains.

+ Elastic Compliance and Stiffness Constants

+ Elastic Waves in Cubic Crystals.

4 | Phonons I. Crystal Vibrations 6
+  Wibrations of Crystals with Monatomic Basis
+  Two Atoms per Pnmitive Basis

-
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Cuantization of Elastic Waves.
Phonon Mom enturm .
Inelastic Scattering by Phonons.

5 | Ph

onons II. Termal Properties
Phonon Heat Capacity
Anharatmonic Crystal Interactions.
Thermal Conductivity.

fi | Free Electron Fermi Gas

Energy Level in One Dimension

Effect of Temperature on the Fermi Dirac Distribution.
Free Electron (Gas in Three Dimensi ons.

Heat Capacity of the Electron Gas.

Electrical Conductivity and Ohim’s Law.

Mation 10 MWagnetic Field
Hall Effect
Thermal Conductivity of Ietals.

T otal

40

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code {Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Enowledge and Understanding
1.1 | Eecognize the atomic structure and 1. Demonstrating the - Solve some
the different types of interatomic basic principles examples
bonds. through lectures. - Discussions
2. Discussing during the
phenomena with lectures
tllustrating pictures | - Exams:
1.2 | Eecognize how diffraction of X -Eays and diagrams. a) Quizzes.
on solid matter can be used to obtain | 2. Lecturing method: by Midterm exams.
lattice structure. Board, Power point. c) Final exam.
4 Discussions
3. Brain storming
Eecognize the concept density of 6. Start each chapter
states in one, two and three by general 1dea and
dimensions. the benefit of 1t
2.0 | Skills
2.1 | Dufferentiate between different 1. Prepanng main 1. Ezams:
Lattice types and explain the concepts outlines for a) Cuizzes.
of reciprocal lattice and cristal teaching. by Il dterm exams.
diffract on. 2. Following some o) Final exam
2.2 | Ezplain mechanical, electrical and proots. 2. Homeworle

thermal properties of selids and
explain their origin

3. Define duties for
each chapter
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teatn worls,

students in a small

groups (teamnwork).

= (ive students tasks
of duties as a small
project.

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
Ewaluation of the apprommations
needed to build models to understand
the solid state.
30 | Values
3.1 | Work effectively and responsibly in = Organize the = Evaluate the

scientific reports.
= Discussing the
reports with each
teamwork.
» Evaluate the
eff orts of each

student in
preparing the
report.
2. Assessment Tasks for Students

# Assessment task* Week Due Bencenape of Lol
Asgessment Score

1 | Midterm Exam e 30%

2 | Homeworl's & Ouizzesdz Reports A1) weelcs 20 %5

3 | Final Exam End ofthe semester S0%;

*Aszessment task (i.e., written test, oral test, oral presertation, group project, essay, etc))

E. Student Academic Counseling and Support

consultations and academic advice:

Arrangements for availahility of faculty and teaching staff for individual student

Each student will be supervized by academic adviser in Physice Department and the time table
tor academic advice were given to the student each semester. (4 hrs per week)

F. Learning Resources and Facilities
1.Learning Resources

; 8 Introduction to Solid State Physics, 8th Edition, by Chatles Eittel,
Bequned Lextiooks Tohn Wiley, (2005)
# Solid State Physics, by E. K Pun & V. E Babbar 3rd Edition,

Essential References
Materials

Eam MNagar, Mew Delhi ; 2 Chand, (2005).

Idaterials Science and Engineening An Introduction 8th edition, by
D William, Jr. Callister and David . Eethwisch, John Wiley and
Sons, Inc (20100,

molid-State Physics: An Introduction to Pnnciples of Materials
=oience Fourth Edition, by Harald Ihach & Hans Luth, Springer-
Wetlag Berlin Heidelberg, (2005

Electronic Materials

[r"'."’.-_-. -

mmﬁfl Course Specifications



e

Other Learning
MMaterials

2. Facilities Required

Ttem

Hesources

Accommodation
(Classrooms, labotatories dem cnstration
toomalabg ete)

- Zlassroom

T echnology Resources
AV, data show, 3mart Board, sofbarare,
etc)

- PBlaclk Board
- Data show

Other Resources
(apecify, e g if specific laboratory
equipin ent 18 reouired, hst recuirements or
attach a lisf)

G. Course Quality Evaluation

Evaluation
Areas/Issues

Evaluators

Evaluation Methods

Effectiveness of teaching Strategies

Students

Cuestionnaire

Effectiveness of student assessment

nstnictor

Ezatms

Extent of achievement of course
outcomes

learning

Instractor

Course report

QJuality of leaming resources

nstructor

Coutse repott

Evaluation areas (e.g, Effectiveness of teaching and assessment Extent of achievement of cowse learning

outcomes, Quality of learning resources, ete))

Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)

Assessment Method s (Direct, Indirect)

H. Specification Approval Data

Council / Commiitee

Reference Mo.

Date
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