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Define the atomic and Nuclear Structure.

2. Learn the types of the ionization radiation.
3. Know the mechanism of radiation interactiq
with matter.

4. Define the interaction scatter radiation witk
matter.

5. Discuss the types of attenuation coefficient
8. Define nanotechnology science, types of
nanomaterials synthesis, and their application
9. To inform students as to the importance of
renewable energy in the energy mix required
generation within nations.

10. The students will acquire sharp knowledge
on nanotechnology based alternate source of
energy.

11. The students may work on advanced
materials for renewable and green energy.
12. The students will get a clear understanding
of Solar technology.

14. They will also understand the importance
energy storage techniques.

15. They will be clear about the role of
nanotechnology in improving the efficiency in
energy usage.
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e Atomic and Nuclear
Structure.
— Fundamental
particles
— Nuclear Binding
energy
Nuclear Stability
— Auger electrons
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Radioactive Decay
Radioactive
materials
Activity

Half life
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¢ Types of radiation
Alpha particles
Beta particles
Gamma radiation
Others, Decay models
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e Classification of
Radiation
— Electromagnetic
radiation
— Particulate radiation
— lonizing and non-
ionizing radiations
® Electromagnetic Energy
— Velocity and
Amplitude
Frequency and Wavelengtf

e Wave Model: Visible
Light
Particle Model: Quantum
Theory
* Matter and energy
¢ Interactions of photons
with matter
Mechanisms of Energy
Loss
— Photoelectric effect
— Thomson scattering
Coherent (Rayleigh) scatteri

— Incoherent scattering

— Pair and triplet
production

— Compton scattering by
free electrons

— Scattering and energy




transfer coefficients
stopping power
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e Photon Attenuation
Coefficients

— Linear attenuation
coefficient

— Exponential
attenuation

— Mass attenuation
coefficient
Energy-Absorption

coefficient

¢ Interactions of
electrons with matter
— lonizational
(collisional)
interactions
— Radiative Interactions
stopping power

e Introduction of
Nanomaterials
— Properties of
nanoparticles
Types of nanoparticles

— Synthesis Routes
— Bottom-Up
Approaches
— Top-Down
Approaches
Applications of nanomateria
in medicine & biology
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e  Nanotechnology in
renewable energy systems
— Energy  transport,
conversion and
storage — Nano,
micro and meso
scale  phenomena
and devices.
e Energy sector products
using nanomaterials
— Light emitting
diodes
— Batteries
—  Catalytic reactors
Capacitors, Super capacitor,
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® Nanotechnology to
Hydrogen Production

— Photocatalytic
Water Splitting
Reaction

— Nano Semiconductor




Materials for
Photocatalytic Water
Splitting
Photolytic H2 Evolution Bas
on Nanoenhanced Material
e Nanomaterials for the
Conversion of Carbon
Dioxide into Renewable
Fuels and Value-Added
Products
— Theoretical
Potentials for
Electrochemical
Reduction of CO>
Effect of Particle Size on
Electrode Performance in
Electrochemical CO2 Reduct
Reaction
e Nanomaterials and
ol Direct Air Capture of CO2
ety - — Capture or
dl ?‘QL"’B’[-’ d"&l‘p . . Separation
googell pazs whl Technologies

. New Roads into CO, Captuf
os Gaealy dudball Direct Air Capture and
Nanomaterials
e Solar energy technology
— Availability of solar
radiation
— Photovoltaic devices S$a52
— Dye sensitized solar dos 3
cells i
Photoelectrochemical cells
for hydrogen production
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Course Description Form

13.Course Name:




14.Course Code:
PHYSICS OF ATOM
15.Semester / Year:
SECOND SEMESTER
16.Description Preparation Date:

17.Available Attendance Forms:

2026/2025
18.Number of Credit Hours (Total) / Number of Units (Total)
5 HOURS, 3 UNITS
19.Course administrator's name (mention all, if more than one name)

20.Course Objectives

Define the atomic and Nuclear Structure.

2. Learn the types of the ionization radiation.

3. Know the mechanism of radiation interaction with matter.

4. Define the interaction scatter radiation with matter.

5. Discuss the types of attenuation coefficient.

8. Define nanotechnology science, types of nanomaterials synthesis, a
their applications.

9. To inform students as to the importance of renewable energy in the
energy mix required for generation within nations.

10. The students will acquire sharp knowledge on nanotechnology bas
alternate source of energy.

11. The students may work on advanced materials for renewable and
green energy.

12. The students will get a clear understanding of Solar technology.
14. They will also understand the importance of energy storage
techniques.

15. They will be clear about the role of nanotechnology in improving tk
efficiency in energy usage.

21.Teaching and Learning Strategies

Lectures and discussions

Brainstorming strategy

Strategy Community work strategy

Strategy for dialogue and exchange of opinions

In addition to the quizzes and practical application

Course Objectives

22. Course Structure

Required Unit or
Week Hours Learning subject
Outcomes name

Learning

Evaluation method
method




Theoretical 2
Practical 3

e Atomic
and
Nuclear
Structure.

— Fun
da
me
ntal
part
icle
S
Nu
cle
ar
Bin
din
g
ene
rgy

Nuclear Stabilif

— Auger electror

Theoretical and
Practical

Theoretical 2
Practical 3

— Radioa
ctive
Decay
Radioa
ctive
materia
Is

— Activit
y

Half life

Theoretical and
Practical

Home work
Jroup sessions, in additi
b seminars on the topic 1
discussion
Between students and
practical application

Theoretical 2
Practical 3

e Types of
radiation
Alpha particles
Beta particles
Gamma radiatio
thers, Decay mod

Theoretical and
Practical

Home work
roup sessions, in additi
» seminars on the topic
discussion
Between students and
practical application

Theoretical 2
Practical 3

e Classificat
ion of
Radiation

— Electrom
agnetic
radiation
Particulat
e
radiation
lonizing
and non-
ionizing
radiation

S
°

Electromagne

Theoretical and
Practical

Home work
Jroup sessions, in additi
b seminars on the topic
discussion
Between students and
practical application




tic Energy

— Velocit
y and
Amplit
ude
Frequency and
Wavelength

Theoretical 2
Practical 3

o Wave
Model:
Visible Light
Particle
Model:
Quantum
Theory
e Matter
and energy
¢ Interactions
of photons
with matter
e Mechanism
s of Energy
Loss
— Photoele
ctric
effect
— Thomson
scatterin
g
Coherent (Rayleig
scattering

Theoretical and
Practical

Home work
roup sessions, in additi
b seminars on the topic 1

discussion
Between students and

practical application

Theoretical 2
Practical 3

— Incohere
nt
scatterin
g
Pair and
triplet
productio
n
Compton
scatterin
g by free
electrons
Scatterin
g and
energy
transfer
coefficie
nts

stopping pows

Theoretical and
Practical

Home work
roup sessions, in additi
» seminars on the topic

discussion
Between students and

practical application

Theoretical 2
Practical 3

e Photon
Attenuati
on
Coefficien

s

Theoretical and
Practical

Home work
jroup sessions, in additi
b seminars on the topic 1

discussion




— Linear
attenuati
on
coefficie
nt
Exponent
ial
attenuati
on
Mass
attenuati
on
coefficie
nt

Energy-

Absorption

coefficient

Between students and

practical application

Theoretical 2
Practical 3

e Interactio
ns of
electrons
with
matter
— lonizatio
nal
(collision
al)
interactio
ns
Radiative

Interactio
ns
stopping
power

Home work
roup sessions, in additi
b seminars on the topic

discussion
Between students and

practical application

Theoretical 2
Practical 3

e Introd
uction
of
Nano
materi
als
Propert
ies of
nanopa
rticles

Types of

nanoparticles

Theoretical and
Practical

Home work
roup sessions, in additi
» seminars on the topic

discussion
Between students and

practical application

Theoretical 2
Practical 3

— Synthe
Sis
Routes

Bottom
_Up
Approa
ches

—_ Top_

Home work
Jroup sessions, in additi
b seminars on the topic
discussion
Between students and
practical application




Down

Approa

ches
Applications of
nanomaterials in
nedicine & biolog

Theoretical 2
Practical 3

[ ]
Nanotechnolo
ay in
renewable
energy
systems
— Energy
transp
ort,
conver
sion
and
storage
Nano,
micro
and
meso
scale
pheno
mena
and
device
S.
® Energy
sector
products
using
nanomaterial
S

— Light
emittin

g
diodes

Batteri
es
Catalyt
ic
reactor
S

Capacitors, Suf
capacitors

Theoretical and
Practical

Home work
Jroup sessions, in additic
b seminars on the topic 1
discussion
Between students and
practical application

Theoretical 2
Practical 3

® Nanotechno
logy to
Hydrogen
Production

— Photo

Theoretical and
Practical

Home work
Jroup sessions, in additi
b seminars on the topic 1

discussion




catalyt
ic
Water
Splitti
ng
Reacti
on

— Nano
Semicond
uctor
Materials
for
Photocata
lytic
Water
Splitting
Photolytic Ha
cvolution Based (¢
Nanoenhanced
Materials

Between students and
practical application

Theoretical 2
Practical 3

Nanomaterial
s for the
Conversion of
Carbon
Dioxide into
Renewable
Fuels and
Value-Added
Products
— Theore
tical
Potenti
als for
Electro
chemic
al
Reduct
ion of
CO;
ffect of Particle S
on Electrode
Performance in
lectrochemical C
Reduction Reacti(

Theoretical and
Practical

Home work
roup sessions, in additi
b seminars on the topic

discussion
Between students and

practical application

Theoretical 2
Practical 3

[ ]

Nanomaterial

s and Direct

Air Capture

of CO2

— Captur

e or
Separat

ion

Theoretical and
Practical

Home work
Jroup sessions, in additi
b seminars on the topic
discussion
Between students and
practical application




Techno
logies

lew Roads into C
Capture: Direct A
Capture and
Nanomaterials

Theoretical 2
Practical 3

e Solar

energy

technology

— Availa

bility
of solar
radiatio
n
Photov
oltaic
devices
Dye
sensitiz
ed
solar
cells

hotoelectrochemi

cells for hydroge

production

Theoretical and
Practical
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