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COURSE OVERVIEW

Objectives of the Advanced Solid State Physics Course 428 (PHY 428)

The study of advanced solid-state physics, which includes the physical properties of solid matter
(metals, semiconductors, insulators), discusses the model of free electrons and electric current when
applying an external field to the participation of electrons in calculating specific heat. It is also the
introduction to important concepts of the Fermi surface level, which will be used to revise the method
for describing and treating electrical and thermal conductivity in metals. It also explains the traditional
model of the gas of free electrons (the classical theory), the quantum theory of free electrons, the
physical state of the electron gas, and the effect of the magnetic field on the movement of free
electrons. Therefore, studying the origin of bands in solid materials is a very important topic, which
helps us understanding the electrical, thermal and optical properties of solid materials, in addition to
knowing the bands structure. The explanation of the alternating electrical conductivity of the material in
the presence of the alternating electric field, and this conductivity is closely related to the optical
properties, covers the term "photovoltaic" at a range of frequencies, which is not limited to the visible
range only, but extends from the range of high frequencies to the range of low frequencies. It is useful
that the presence of crystal defects in pure crystals leads to the improvement of many physical
properties of some materials, as it is possible to obtain new metal alloys characterized by a high
resistance to impact loads. The electrical conductivity property in some semiconductors is due to the
presence of a small amount of impurity atoms, and these defects also cause color centers in some
materials, making them suitable for many technology applications in addition to the association of
photo-luminescence with these impurities.
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GOALS AND OBJECTIVES

Objectives of the Advanced Solid State Physics Course 428 (PHY 428)

The study of advanced solid-state physics, which includes the physical properties of solid matter (metals,
semiconductors, insulators), discusses the model of free electrons and electric current when applying an
external field to the participation of electrons in calculating specific heat. It is also the introduction to
important concepts of the Fermi surface level, which will be used to revise the method for describing and
treating electrical and thermal conductivity in metals. It also explains the traditional model of the gas of
free electrons (the classical theory), the quantum theory of free electrons, the physical state of the
electron gas, and the effect of the magnetic field on the movement of free electrons. Therefore, studying
the origin of bands in solid materials is a very important topic, which helps us understanding the electrical,
thermal and optical properties of solid materials, in addition to knowing the bands structure. The
explanation of the alternating electrical conductivity of the material in the presence of the alternating
electric field, and this conductivity is closely related to the optical properties, covers the term
"photovoltaic" at a range of frequencies, which is not limited to the visible range only, but extends from the
range of high frequencies to the range of low frequencies. It is useful that the presence of crystal defects
in pure crystals leads to the improvement of many physical properties of some materials, as it is possible
to obtain new metal alloys characterized by a high resistance to impact loads. The electrical conductivity
property in some semiconductors is due to the presence of a small amount of impurity atoms, and these
defects also cause color centers in some materials, making them suitable for many technology
applications in addition to the association of photo-luminescence with these impurities.

Textbook and Readings

[1] Solid state physics authorship by Dr. Sobhi Saeed Al-Rawi
[2] Introduction to solid state physics authorship by Charles Kittel
(3]

COURSE ASSESSMENTS

The course grade ( 100% points ) will be based on the following elements:

Points
Exams 85%
Reading Checks 5%
Participation 5%
Attendance 5%
Assignments 100%

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This 2 -credit hour course is 15 weeks long. You should invest 2 hours every week in this course.
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WK

DATE

21/12/2021

TOPIC

Chapter Four: Electrical and Optical
Properties of Solids

AC electrical conductivity and
optical properties, low frequency
region (wt<<1), high frequency
region (wt>>1), thermal ion
emission.

READING

ASSIGNMENT

29/12/2021

solving chapter 4 problems

7/1/2022

Chapter Five: Crystal Defects
Introduction, Point Defects, Point
Defects in lon Crystals, Schottky
Spaces, Frenkel Spaces, Other Types
of Point Defects, Line Defects, Edge
Dislocations, Permian Dislocations,
Berker Circle Vector and Circle,
Plane Defects, Defects Due to
Packing Faults (stacking), Free
Surfaces, grain limits, phase limits,
stacking defects (packing), finding
the concentration and activation
energy for vacuum formation,
finding the vacuum forming energy
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experimentally.

9 15/1/2022 Fourth and Fifth chapters Exam Assignment 2

| el about the fifth chapter

Review and solve the problems

11

12

Assignment 3

13

14

15

Mid Exam

Is it possible to develop the cur

riculum <within the teaching authority 20%> to include vocabulary

that serves sustainability
1- Yes, it is possible (point an
appropriate aspect)

1- Fighting poverty 2- No hunger 3- Developing life-long learning and
education 4- Green chemistry 5- Sustainable development 6- Water
purification 7- Water recycling for agriculture 8- Creativity and
production -9- Sustainable energy (wind Sun and organic energy) -10-
Environmental development- 11- pollution measurement -12- child care
program-13- public health development program-14- measuring the
efficiency of health institutions-15- gender equality-16- non-extremism-
17- drug efficiency 18- Food efficiency for infants, children, adults and
the elderly -19- Efficiency of the overall environment -20- Waste
recycling-21- Heavy water disposal mechanisms-22- Literacy program-
23- Mechanisms for preserving biodiversity-24- Mechanisms for
spreading peace and justice in society- 25- Developing life in the seas
and oceans-26- Studying the level of university education and the
mechanisms for its development-27- Mechanisms for developing the
local industry in Irag-28- Mechanisms for developing infrastructure in
Irag-29-Reducing racial discrimination in all its forms-30-The basics of
sustainable cities- 31- Mechanisms to reduce consumption and increase
production- 32- Mechanisms to provide job opportunities for all-33-
Study aspects of developing green areas-34- Study climatic phenomena
in the country-35- Mechanisms for obtaining good health and well-being.

2- Suggest aspect that serves
sustainability

One of the most important challenges in the world today is to find and
develop alternative, environmentally friendly energy sources. Thermal
generators are one of the well-known green energy sources that convert
thermal energy directly into electrical energy through the thermoelectric
effect. The thermoelectric effect is a temperature gradient that
generates an electric potential or vice versa. Thermoelectric generators
are usually small, lightweight, powerful, maintenance-free, heat and cool
in the same unit, have no moving parts, and have a wide operating
temperature range.

Page 4 of 8




Gl 4 e — (ealadl uall g lad) anail) 30 5 g
!l daala ; daalad)
ashall ;A

s adl) ; acdl)

Js¥ & ol Al Sl YoVY-Y. ¥ il ) alad)

<eﬁd\@d\ﬁ&|;gﬁ>:§@d\&\dﬂ

“ 2SI a3 gen 55100 3 Al
07800199657: Jika sl ad P e e ) rra )

2 o) Gifaa g dae £ 3] and/a glal) A0S+ LN Aga
s dan )l dAadial) Jay 2 ) Jaa¥)

arshad.abd alkadim@uobasrah.edu.ig

http://faculty.uobasrah.edu.ig/faculty/2460

ials 5

£YA Ca aaiial) dlall Aall el 38 5 jie il

il g IV 3 g (ELE Cagmy ()50 D g oladtl ((palae) Apliall Balall & gy 3l (pal sl Jaii ) piall Apbecall ANl oy 508 Al 50 0
o (s sl ogae patlial Jaadl) o LS e il 550 pall s 3 el SiSIV1AS Lie ) sl Jlae ol die 3 56SD) Ll 5 5yl
g S Sl sl 3 gaill i go LS bl (B (51 a5 (2 peSY e sill Andlaa s s g A8 sl il (8 ey i gus (5311 5 (a8
il AN AS ja e eadalinall Jlaall Ll 5 o5 SISl DA 5 o5 pall el I Al jlaill y (SaudUSD) 4 kaill (5l
3 gall gyl Ay 51 a5 Al 5gSH (al Al agh e Lne by (5315 4paa ) Ly e gain ga day Aball o) sall 3 o 3l Liie Al y0 la ale 5 5 al)
lia sill 038 Jas yi g o sbital) o 5eSH Jlaall 2 5a 5 (8 Baball 4 slitall 4l 5eSH Lliaa il anim 55 ) Lo ) S 5 48 jaa M ALY dliall
S (s ey Lail g ehadd (el gaal) o peai®y ¥ ol 5 Dl il (e 20 ie "Agh paa g Sl mlhaian i 385 5 Aliay A3 sl ailadlly
Al (aibiadldl e I cppaat () o530 A8 ) gLl 8 A oLl gaall 5a O 2kl (e Al gl clan 1l o I Aallad) claa il
sl any (8 el Joa il dpald 2523 LS Ji3all Jlaa DU Alle Ao gliay aati s divee il o Jsmmnll (Say Cum ) sall (e
Lanlie Lelany Las ol sall a2y & (colOr CeNtErS) Al S e sandl o s GBS 5 ALEN <l AN (g Aliim S 0 g 5 ) 0l sl
.8l 53 03¢ (photo-luminescence) (& sall i) Bl )l ) ALyl 13a L o) o€l il e 2l

i) g ity

|

£YA Co aaiial) dlall AMall £l 38 5 jie ilaal

il g I 3 sad L Capmy ()5 oDl ga ol pabas) Aduall salall gl Sl () i) Jaui 31 i) Aleall Allall oy 5 Al 3 ()
s 5 sinnal Faga patlial Jaaall o LS Aie sill 5 ) jall Gl 8 clig SIVIAS Jliie ) ol Jlae Gl die 3 jeSU Sl 55 sl
s S Sl (ol 3 gaill i o S alaall (B (51 oal 5 (e peS) e sill Aadlaa s sy A8 s sl (B ooy g (53 5 (o
Y A e puaalinal) Jlaal) L5 5 ¢y SOV LAl AS Al ANAL) 5 63 jall il g I Al Al (ASandISI & jlail) (5 sl
3 gall &y pomdl 5 A 51 pall s Al s U al 52 agh e Laeluy (5315 Laa V) dl Lo g e 20y bl o) gall 8 o el Lia sl o (i ale 5 35
lia sill 038 Jai yi g sbiial) Al seSH Jlaall 2 5a 5 (8 Balall 4 slitall 4l Sl doliaa il s 55 ) Lol S i 48 jaa I ALY Aliall
e (o ey Lail 5 cdaid el gaall e iy Y gl 5 clas il (e (s die "A s g 46" el aky 485 5 Aliay A gl palladlly
A0l Gaibiadldl e I cppat () e A8 ) gLl 8 4 ol i gaall asa O adall (e Akl sl claa il sae I Aallal) claa il
oladl any (8 el Joo il dpals 2523 LS el Jlaa DU Alle A gliay Jaai apn dinee il o Jsamnll (Say Cum ) sall (e
Lol Lelany oo 31 5all Gany 3 (COIOT CENtETS) Ais) S e o sanll 038 s SIS 5 AL LA po Al i3S 335 ) 33l ol

Page 5 of 8


http://faculty.uobasrah.edu.iq/faculty/2460
http://faculty.uobasrah.edu.iq/faculty/2460

.53l o3¢x (photo-luminescence) sl il Bl ) S A8aYl 13 La ol i€l Cliulad (e yoall
v

J.\LAAS\

Introduction to solid state physics authorship by Charles Kittel [2]
(3]

S aalinall culayil)
AUl ol sl e de joa ( 100% ) 8alall Ax ja adiad

o

046A0 lilatiayy
%0 Glagiad) da o
%0 A Ll
%0 Jguaal)
%) - - duigl) A Al

wasaddll Jgaa g uall Ciuag

e sl 10 e de ) g Badine Ao sand) Cilelall aae - Aol (V) u all Gaualy

QJ&A‘@EF\QU;)@Y\ 2 s¥) et YoYAN AV

¢laall @t abusall HLll 400 oSV Llua gl <Drude Model 252 Gb}d (daadal) YAYA/ Yo \
bl A SV )yl i i) eyl e i) e i

5] 5 KU ) el S0 ol

8 c.huu'é)a.“ ‘L:L'\_,‘)SS.DU w\ :t,g‘)u\ ci)a.“ QL'\_,)SS.‘\J\ ‘)\.d "ggﬁﬂ\ GS_,A.'J\ Aadiall \ B AYANYAs

e a0 ¢ cpalaall A SIVT e gl 51l o0y SN Ui Al RS el gy | YoYA/N /N Y

Jst il o ounlaliad) Jaall (8 il g ySIYIAS i cpabaall (8 2l all dbiaa il il S0
Lleall ol sall b o el 4yl CullEl) Jacdl)
can) 5 e 308 385k o sb AN ¢ sl gl Aliall ol sall 6 o 5al) Lia cdasiall YoYA /N0
SJAIL“cwﬁ&uh\Jdchﬂ\Q‘M\ewcw‘m‘cr\z\A‘,‘)ﬁY|ﬂ\A}\aﬂGS RIVISYLLY Y
o (535U pmlabinal) 35 poal) 5 AURY (53 ) (5l a0 okttt Balant) | Y

oAl

Gl 5 S 5 J oY) Jamill Jiliss Y. YV/VY/0 ¢

Y olaial Gl 5 S 5 J ¥ deadll Glaial | YL YNNYY 0

Aball o) sall &y jumall 5 4l ygSl) Gl ) 2l ) Jaadl
Aadaiac (<< ]) Aumbiiall cilas il didaia ey pead) ailadll ;4 sliiall 4y el Ada gl | Y- YV/VY/YY 1

Al s Sl (wT>>1) Al il il

@V il Jila Js | Y-YA/VY/YA v

bl el 2 Guelal) Joadll
(JSh e b o Sgd ey g ) il sl Akl gl il (gl Rasiall
815 Ante cpa ) @A) Al A ladl) gl Akl sl e s Al gl
EREEN cfa)ﬂ\ GLMY\ 4(ua)l\) m\ cUasl o &U\ u};\:ﬂ A,_:).mms\ u};\:ﬂ 4)5)..5

YYY/VV A

Page 6 of 8



Sl B (oS0 Toplil) a8y 58 55 ol o(Ramdll) oVl s skl dgas chal)
Llee £l () oS3 43l

Y ety Gealall 5 sl Sl Jusill il Y.YY/V /N0 3

&) Bzl e oo i o] g YoYY/\/YY e

AR

V'Y

¥ eyl W

Aol i) 2245 iy jie (paai g e < %Y (w3l Andla G > gadall ket (S o

4aill) -0 -o ) puadll cliasSll - ¢ -Bliall (g alaill g alaill j odai Yo gall W -V a4y jlaa - sl Crana L,s_._,)'é,,,_, -\
Zholl el iaal) A8 -z Y 5 g VI A-Ae )5 50 olaall 905 -V-elpall A - 1Al ivdl)
sk <) P ALY Al ) Vo g G ) ) ) g o) - (g puaal) 25U 5 (puall
AWVl ase -y -gandiad) a3 gbuall 2 ) 0-daaall Gl sall 30l - ) £ -Adlal) daall
s oY - Arelad) Al 86 lS ) Al HUS 5 cpallll 5 JAlaY) cqm 1 3811 36 liS 1) A-el sall BeliS
SYE- sl g sl da LI -YY- DY) e Y Y-ALED slaall (e aladll I oY ) - il
(5 sina du) oY V-clnall 5 Sl 8 5leadl 6t Y0 - paianall 8 Allaad) 5 a3l s i)
il bt LY A=) el Adaall e liall yy shas i) -V V- ghat Ll 5 xalad) agdacll
) el sl el clpulial Y LIS A8, 4y paainl) 48 @l (pa JliE-YR-G) yall 8 dgadl)
sk i) g Al 2TV - gaeadl Jandl a8 o 58 LI Y Y-z LW Baly 5 5 Dkl (g ol
3 Aaa e Jganll Ul Yoo Al 8 Laliall ) gla Al o -¥E- o) padll Cilalisdl)

ala )
Tl S pall, Kol Ry Ay A8 limn ol sl 5o ol Alall 3 Lol al e i giagap A8 oY
A8 e ALY )8 e Bl jall 8N J g i g jaal) o) juindll Z5LAI dliaa (pa sl s b Ll By

e sl allda ja x5 oo o sl s (s a5 el (5 ) a5 el DA
U Ve Ay 8 0 ) 5l Aa 68 e 5K La bale gl a5 Sl lal gall, GuSally GuSal) L seS
i syl a da 3 535 AS ada ol al anal Gy cdas gl Gl G 3l 5 i) (K s dilana )
Uil

Page 7 of 8



Page 8 of 8



