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Jba glaall JA5 5 pand Alpaad) L o1 53K Jiliw g a2iiss - 1

L gsll o) AL 4ilaial) cile g gall presentations dssass (ag e atly g 4s gana (o Jary - d2
Aolal) 3 gall dpalaliaall g
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:Theoretical Aspect 4 il cle g gal) oY 9

lelad) g
< S 4 e et s s gl A
iy [ € et cle s (s atiaw!) b
Con. vgzeek Sub Topics Units ora
H

(Otlaall L5l el sal) | A gl el s3)
2 1 = Physical properties of metals. Odlaall 1
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e gl (a3l g — Jagusle ajsi m Electrical
= Maxwell-Boltzmann distribution of Properties of
velocities. Metals
4 k) Calaal) B jad) (g SN AuGudisl) 4 51
(s — a0
= (Classical free electron theory of metals
(Drude-Lorentz theory).
Oaall gy ) Al st} m
= Electrical conductivity of metals.
dad) 35 A-clal g 0538 A ) ) Alua gl w
._‘:)AJ\ JL:.M.AS‘ Jeh daylall 2* <l 4_)4\‘9“\
= Thermal conductivity, Wiedemann — Franz .
. udl.i.a.“
laws heat capacity, mean free bath.
2 2 . 2
A g AN Al iy i sy W | Electrical
. Properties of
= Drawback of classical theory of free
Metals
electron.
4hl) Galaall (B Al ¢y S dpasl) 4y 01
(AL e g
= (Classical free electron theory of metals
(Sommerfeld theory). )
A Sl Lal Al
Sl D g aalg B Al gty ) m Odlaall
"  Free electron gas in one and three
2 3 dimensions. Electrical 3
Properties of
AR Gl e D) m Metals
= Degeneracy of energy levels.
A - b Al w
= Fermi - Dirac distribution function.
(s Al g LBl ) dBLS w
= Density of energy states and Fermi energy. )
A sl pal sa)
(A9 ASY) Al 4y ) Al dad) w Odlaall
= Heat capacity of electron gas.
2 4 Electrical 4
A Ghuagill Ald e gz = | Properties of
= Sommerfeld model of electrical Metals
conductivity.
Odlaall A A <)) Aagliall  m
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= Electrical resistivity in metals.
BN A a ae Ay gl dagliall a5 m
= Variation of electrical resistivity with
temperature.
Odaall B Ay ) el Aluagll)  w
=  Thermal conductivity in metals.
Al () Jlaal B Ay ) Al
= Electrical conductivity in alternative electric | 4= o2l s3d)
field. Olaall
2 > Jea i = | Electrical 5
"  Hall effect. Properties of
o Metals
ol g RS dpadd) 4y yall) GlBlis) =
= Drawback of quantum theory of free
electron.
Aalal) 3 gall (o) pidl) Adlaiy) 4, 085w
= Band theory of solids.
._DJMéJJJS‘d\?AMQ’AH}.IJ{JSS?‘MJA u 2* “u‘bﬂ‘
= Motion of electrons in a periodic field of alaall
crystal.
2 | 6 55580 0303 Ay V) clasall gl paisesy o | Electrical 16
. . Properties of
= Bragg reflection of electron waves in a Metal
crystal. etals
o — TS Elsal g Esh Akl w
= Bloch's theorem and Kronig — Penny model.
Sl B Gty (B Gl Gl m
= Brillouin zones in two and three
dimensions. Lo 0l Gl 5a)
. . *alaall
Sushd ad g Apaa) ALY m ©
2 7 . i i . :
The effective mass and lattice momentum Electrical 7
Bl gal) ol g I3 gal) g ctlaal) Cpue Gl m Prolslertlles of
= Distinction between metals, insulators and etals
semiconductors.
2 8
(s oBd) Suadl) ciuali JLaa) 8
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= Static dielectric constant.
Dielectric
(et 5 Ao Ayl clhaiiny) gledl = and
2 9 = Types of polarization (electronic, ionic, Optical 9
orientational). Properties
AL el ) s w of
®  The static dielectric constant of gases. Insulators
. Sdisd
J Jae g Aol Jlaal) m Ul sal)
= Local field and Lorentz field. 4 geal)
(F9ise - and
) 10 = The static dielectric constant of solids Obtical 10
(Clausius-Mosotti relation). P Ica,
Properties
358 S Jlae (B opSh Jo s of
* Dielectric constant in an alternating Insulators
field.
$diisd
ual $Ad)
43 gual)
SBEAWY) G g gl 3l . _ ]
= Dielectric loss and relaxation time. Dielectric
and
2 11 “ . ; 11
AusgsSsdll Optical
*  Ferroelectricity. Properties
of
Insulators
doughaliaall B bl aalia
= Basic concepts of.rr;a‘gnetisr'r‘f-‘l ) ~ . el s
- c ) Muﬁ.ﬂ‘
2 12 = The origin of magnetism. Magnetic 12
c(‘:,lji.d\ ‘wht.'ﬁ.d\ c‘“s‘)\-‘.ﬂ\ ‘Q’*“:"UM) eﬂ\ Aaci w PI"\(/)Ip(:rtleSI of
20158 (S 5 9130 a3 3 €5 falla L all Jay aterials
e
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= Quantum numbers (principal, orbital,
magnetic and spin), Spin—orbit coupling,
total angular momentum, Hund rules.
ST G e | e
_ (A L )UJJ.-‘SJ; ,M.J 3 gall Lol
= Magnetic moment due to orbital and spin
) 13 motion of electron (current loop). Magnetic 13
(Y &y i) ity o | PrOPETLIES of
= Diamagnetism (Langevin theory). Materials
(bl Ll Apast) 4 Bill) puiliial ) w | =l8A)
= Paramagnetism (quantum theory of 3 gall Apuhaliseal)
aramagnetism). .
2 14 P g ) ‘) S 0158 sodilica il Magnetic 14
(s = 258 15 BpsklBag Properties of
= Ferromagnetism (Curie — Weiss law. Materials
FEEURTI PO
= |nternal field.
Sl da ) e aldie) g Adall) dhiiall  w
= Temperature dependence of spontaneous ufbﬁ‘
magnetization. 3 gall dpealalizal
2 15 Aaulia g pdl) ghaliall = Magnetic 15
= Ferromagnetic domains. Properties of
rblinall GilATY) Jaie w Materials
= Magnetic hysteresis loop.
Aplalig 4 Ahlial) yada =
= Anti-ferromagnetism and ferrimagnetism.
2 W16 (s A) Juadl) dlgs Lsal | 16
32 16 Lladl) cilelad) 5 anlal) 22
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daalall iy 3agall lasdag i ghaill IS pa Bdsas <Y vae Bagall sl dwaal) il
il Jaaa anldl) 3 slad) o g 3 Olall asa) o) 3 A one 3

slaia :u.nle
polall 4l



Republic of Yemen

Ministry of Higher Education and

Scientific Research

Sana’a University

Faculty of Science

el Ay ) gganl)

Lladl) cle Ll g gl Alaa)
Number of Weeks /and Contact Hours Per Semester

:Teaching Strategies (sl Sl ful Vi

Lectures 4deliil) 5 yalaal) -

discussion 48Ul jlgal) -

Brainstorming (a3l ciasl) -

Problem solving=dsiall Ja -

Practical presentations& Simulation Method 4leall i gl g slSlaall -
(Lab works) Practical in computer Lab (el Gubill -

projects ilsil) g algall g cile g pall -

Self-learning (3l aladl) -

Cooperative Learning ~gaill al2ill -

o33l s il pdl) Jls -

:Tasks and Assignments <iUadsil) g daldy) | V]|
g sl 2 &
2 aos Al P e e
RYEid|] e y HACA] GJ.,\-‘SAS\ /hl.u.d! N
Week Mark /s3) Assignments
Due (L 0
o . Clals [ 1
(3 gl 7 L0
.o 3 du . ‘ . . e . 2
1 10 | ol Lgilankiy 4 4S54l (e presentation el o e
’ aalia )
Aguplaline s il Jga ) say (ilds dals |3
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20 OTotal Score 44l Al
: Learning Assessment al2ill a3 685 Vi
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Yool | 2y 41 (&w‘)j:"ﬁ‘ PO W a
Proportion of | 5k sl Assessment Method No
Final Week Due
Assessment
“la) gl) g i)
o . ‘ = oK ) -
%20 20 O gl JS Tasks and Assignments .
%5 5 5 Quiz(1)ss | 2
B G )
L))
%10 10 8 Midterm Exam | °
%5 5 12 Quiz (2)oss | 4
) (s 83) Jualdl) Al JLsa)
7060 60 16 Final Exam (theoretical) °
100 % 100 Total g gaal

<Learning Resources ?Sa;'d\ sas Vil

(0222 o 43 Y) :Required Textbook(s) duil) galall 4
= S. O. Pillai, 2010, Solid State Physics, 7" edition, New age international (P) Ltd.,
publishers, India, Delhi.
= C. Kittle, An Introduction to Solid States Physic, 2005, 8th edition, John Wiley & Son
Inc.

:Essential References ailwall pa) yal) 5
= A.]. Dekker, 1965, Solid State Physics. Prentice-Hall.
= M. Ali. Omar, 1975, Elementary Solid State Physics: Principles and Applications,
Addison-Wesley.
= N. A. Spaldin, Magnetic Materials, 2011, Fundamentals and Applications, 2nd edition,
Cambridge University Press.
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https://sites.qoogle.com/a/elc.edu.sa/mwaq-aljlaly-altlymy-fy-alfyzya/

http://www.phys.lsu.edu/~jarrell/COURSES/SOLID STATE HTML/cours{

id.html
https://www.physics-pdf.com/2019/01/best-site-to-study-physics.html
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