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Quantum Mechanics aSH SailSaa 1A g¥) Al

e Mathematical tools of quantum A Kile B Al ) G e

mechanics SIS lalis @

e Postulates of quantum mechanics g e e

e One-dimensional problems - ;\5)";“ s e

e Angular momentum S 2550 o dﬂ:u .
e Three dimensional problems cain R

Al aYlallan @ 3k

e Approximation methods for stationary
states

Reference. Quantum mechanics by Zettili. Second edition.

Classical Mechanics 4l Sl A0 duwlal)

o Newtonian Mechanics of a single particle RENPENNEN iy PR INE (N
¢ Oscillations Gl il e
e Lagrangian and Hamiltonian Dynamics Osilala g =il 2 Kaalinn o
¢ Central-Force Motion LR sd A&l .
e Dynamics of systems of particles et_.,;w e de }m Kwliy 0
¢ Special Theory of relativity Lalal) dpall 4 )l o
Reference. Classical Dynamics of Particles and Systems. 5" Edition. Thornton and Marion.

Classical Electrodynamics 4l 4l ;<! Lualisal) (4G dudad)

e Vector Analysis Clgatdl Jda5 o
e Electrostatics LSl 40l yeSl o
e Potentials (solution techniques) (ENIER) JEVEN
¢ Electric fields in matter Balall (8 LSl Jlaall o
o Magnetostatics TSl Abliadl o
e Electrodynamics Ll 5eSl Sl o
e Conservation laws Lisll ol 8 e
e Electromagnetic waves Gpblize g oSl Cila gl o

Reference. Introduction to Electrodynamics, 4" edition. David Griffiths.
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Quantum Mechanics aS! Sl 8 43

The Harmonic Oscillator

Angular Momentum and addition of angular
momentum

Time-Independent Perturbation Theory
Time-Dependent Perturbation Theory
Scattering Theory

8 sl il
A5l AS all AeS man 5 45l 1 AS ) AS
el e Aliial) Gl Hlaa¥) 4yl

Sl e sadiaadl il jlaia¥) 4y jlas
B

Reference. Quantum Mechanics, 2™ Edition. Zettili.

-AEICal) Alalf ol a8 Sl
Solid State Theory algall 45 343 )

WAVE DIFFRACTION AND THE RECIPROCAL
LAITICE

CRYSTAL BINDING AND ELASTIC
CONSTANTS

CRYSTAL VIBRATIONS
THERMAL PROPERTIES

FREE ELECTRON FERMI GAS
ENERGY BANDS
SEMICONDUCTOR CRYSTALS
FERMI SURFACES AND METALS
SUPERCONDUCTIVITY

L}M\ Q\Sﬁ,\ﬁﬂ\j@}d\ J}:\;j\
A yall a5l 5 (5 shl) Jagh 5
(i 551 g L) gl
A O M ez s
aalhal) Ly y4

O a sall sladil il 6l

aailal) ddua gl

Reference. Introduction to Solid State Physics CHARLES KITTEL, 8th Ed.

rdhal) g alll sl 5 UG
Laser and Spectroscopy Physics <ibk¥)g il slyjd 848 4

Properties of laser beam

Theory of laser oscillation

Propagation of optical beams in homogenous
medium

Optical resonators

Q-switching and Mode locking

Frequency conversion: Second harmonic generation

Dol dail el &

‘ Do ) il A ks

At Bl 1 b (s el el L
i el )

Lall J& 5 Q -Jalaa Jaas

RECIRE B PR B

Reference. Principles of lasers; 4th ed.; Ozario Svelto; (transl. David C. Hanna); Plenum1998
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1495 ey 5l slay)
Advanced Nuclear Structure aiiall 5 95il) cuS i) 8 48 4

‘ A

Properties of the nucleus: Isotopes, nuclear ¢ 95 ad ) dday ) A8l ¢ i) ) gill al A @
binding energy, angular momentum, nuclear A5l 8 8l ¢ pndalinall 5 (AL 5ol o 5al)
electromagnetic moments, nuclear forces. CSlail (1, 11/2) sl 56 ¢ elaty) Ll o
Radioactivity: Decay law (T, t1/2), natural Lz crdiall o gl i chdlaiall Ao lasY)
rad!oact!v!ty, successive decay, artificial Y SVl B edlate @ dlat o eliall elady!
radioactivity basic a — decay process,  -decays 1C), Jalall P—\S‘
and y -transitions. N . ”( )‘-A; o
Nuclear reactions: Q-value, threshold energy Aial) Al Q Jolill 48k 40l Ol o
(Eth), Internal Conversion, Decay Schemes. - Pyl cllabis(Eth)
Interaction of radiation with matter: Interaction AL Cilapaall Jelds ol pe Clelaly) Jeli o
of heavy (q, p, d) and light (e, e+ ), charged 38l Glapal) Jelas aliyy) 5 )08 (saall i sadiall
particles with matter, stopping power, O Jaleiadl Jelatl) ccnls g yiSIM Caliyyl 3,08 (Al pndiall
interaction of gamma radiation with matter 20V ZU) (OsiasS ¢ Ssas S il salal sy
(P.ho'toelectrlc, Compton.an.d pair production) AL 5kl 3 a1y Akl Jl) A3L)) @
Binding energy and the liquid drop model. | 3l 550 G g pai ¢ Ayl 3Tl @
Nuclear m_odels : nuclear shell model, collective Ol 73 50, e lanl)
models, Nilsson model ; T
Reference. Kenneth S. Krane ‘Introductory nuclear physics’ John Wiley & Sons 1988

aill asls g Basaiall 43Ul :luald

Characterization Techniques of Materials 3l gall aduii cilyids 8 48 4

e  Electrical conductivity, mobility and hall effect in il 8 Jsa il g A jall Al pe<ll Adua gl e
semiconductors ) M all
e  Temperature dependence of mobility and dagiall 5550 all dn yn pe A8 all yad e
geometric magneto resistance. ) gy laliadll
*  Four point prpbes technque, sheet resistivity and A 35l Al el dse i) S o
spreading resistance techniques. Lo 5555 il Zns ) bl
e  Capacitance - voltage technique, Depth profiling e S T
and electrical assessment, Deep Level transient Cale diadl) cOlda &J}lfiﬁj‘ﬁ“ f*"““” e
Spectroscopy ) el L) Sl
e Determining the structures of semiconductors Ll 5 (S) Aadl aladinly 4 sl Al (s @
using X-rays and other techniques, EXAFS and Ol bl Llas
SEXAFS Apall i I G e
e Raman spectroscopy i guall Ala sl 8 ¢ gl B LS e
e  The measurement of optical constants i 581 Axdd) Gl ¢ ) pane gl UV
e Photoluminescence, Measurement of e ey R
photoconductivity and photo thermal effects, ion Lﬁjﬂﬁﬁ ﬁ?‘ ﬁ\;ﬁ‘ :hi:
beam spectroscopy, Auger electron spectroscopy, R el g ’ )}5 et | sz
Electron microscopy, AFM, FTIR TEM , LEED Apnall s S g o SN JEY)
and RHEED Al
References: T. E. Jenkins (1995), Semiconductor Science: Growth and Characterization Techniques, Prentice Hall, USA.
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Medical Imaging Techniques (ki i guaill ciluils 843

Chapters

References

Ch18- Radiographic Technique.
Ch20-Mammography.
Ch24-Computed Tomography.

1. STEWART C.

BUSHONG, Radiologic Science for
Technologists — Physics, Biology and
Protection, 5th Ed.

Ch1-Gamma Imaging

. RF FARR and PJ ALLISY

ROBERTS, Physics for Medical
Imaging (1997),

Ch2- PET Scanning Systems.

Ch5-Performance Characteristics of PET Scanners.

Ch7- Synthesis of PET Radiopharmaceuticals.

. GOPAL B. SAHA, Basics of PET

Imaging- Physics, Chemistry and
Regulations, 2005.

Ch1- Imaging in Medicine

Ch2- Structure of Matter

Ch15- Computed Tomography

Ch23- Fundamentals of Magnetic Resonance
Ch24- Magnetic Resonance Imaging and
Spectroscopy

. Medical Imaging Physics, 4th Edition.

William R. Hendee and E. Russell
Ritenour, ISBN: 978-0-471-38226-3
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