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1- Overall aims of the program

The programme aims to

1/1 Define advanced concepts and important skills in Thereotical physics research that
will allow them to pursue their work to the highest professional manner.

2/1 Enable graduate students to enlarge their theoretical knowledge and practical
competences so as to perform professionally in the field of Thereotical physics

3/1 Enhance the capacity of graduate students in Thereotical physics and diagnostic
issues dealing efficiently with high research and results in best and lowest cost. This
side contains specific aspects: decision-making and time management, performance
evaluation, etc .

4/1 Give graduates the skills of self-learning and setting goals and adopt indicators and

performance measures and good resource management, creativity in Thereotical
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physics research.

5/1 Contribute to the improvement and development of scientific research by linking it
to a high level of quality in educational attainment and competence in the areas of
Thereotical physics.

6/1 Improve actively to the process of community development, development of
methods for performance in Thereotical physics research through composition distinct
scientific cadres capable of going ahead and meet challenges with the knowledge and
high expertise.

7/1 Link Helwan University in scientific research and business community locally and
internationally and has opened new areas for research and continuing education and

interaction with various sectors.

bl (pe Adagiall Apanhatl) cily 3l -2
2- Intended Learning Outcomes of the Program (ILOs)

spgdll g 48 2al) 1/2
A- Knowledge and Understanding

A1- Identify theories, basics and specialized knowledge in Thereotical physics and related
areas.

A2- Define ethical and legal principles of professional practice in field of Thereotical
physics and applications in various walks of life.

A3- Recall the principles and fundamentals of measurements and field equipment in area of
Thereotical physics.

A4- Describe of professional practice in field of Thereotical physics and its impact on the
environment.

Ab5- Recognize basics and ethics of scientific research.

AG6- Distinguish Scientific and technological research in field of Thereotical physics

AT7- Name principles and regulations of measurements and monitoring of Thereotical
physics.

A8- Explain the Principles and foundations of Thereotical physics and technology.

A9- Use the methodology of experimental and theoretical scientific research, methods and

tools.
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A10- Understand Satellites and their uses in Thereotical physics.
Al1- know the principles of simulation and operating systems.

Al12- Recall radiation and its impacts on life aspects and environment

rAaia M) ) a8 272
B- Intellectual Skills

By the end of the study of Thereotical physics M. Sc. Program, the postgraduate must
be able to:

B1- Evaluation of information in field of Thereotical physics and analogies to resolve
problems of research and applied areas.

B2-Solve problems in field of Thereotical physics with the unavailability of data.

B3-Link knowledge to solve various theoretical and empirical research problems to serve
the purposes of scientific research and areas of Thereotical physics.

B4-Perform researches and writing scientific reports and research papers systematically in
order to solve scientific problems.

B5 Develop assessment in professional practice in field of Thereotical physics.

B6- Plan for development research in theoretical and applied Thereotical physics

B7- Analyzes of radiation and optical spectra of stars and galaxies and extract information
from them and use them systematically and scientifically.

B8- Process of Thereotical physics and information extraction.

B9- Compile of data, information and processed graphically and statistically.

&) lgall- 372
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C- Professional and Practical Skills
By the end of the study of Thereotical physics M. Sc. Program, the postgraduate must
be able to:
C1- Mastery of basic skills for the practice of scientific research in theoretical and applied
Thereotical physics.
C2-Write and evaluate of technical reports and scientific papers professionally in field of
Thereotical physics.
C3-Assess of methods and research-based tools and equipment used in Thereotical physics
C4- Avail optimal use of tools and scientific equipment and resources and the development

and preservation.
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C5- develop environmental monitoring and measurement systems for Thereotical physics.
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D- General and Transferable Skills
By the end of the study of Thereotical physics M. Sc. Program, the postgraduate must
be able to:

D1-Choose the effective communication with Thereotical physics research that are
specialized in astrophysics and space sciences.

D2-Keep pace with research, scientific and professional in field of Thereotical physics

D3-Design a variety of sources to obtain information, knowledge and all that is new and
modern in area of Thereotical physics.

D4-Work in a research team and leadership teams in various research contexts.

D5-Use of information technology and computer to serve the development of research and
professional practice and performance at work.

D6-Assess and determine learning needs in field of Thereotical physics.

D7-Manage time efficiently.

D8-Continue self-learning.

D9-Develope rules and indicators for assessing performance of the others.

17l LpapalsY) el -3
3- Academic Reference Standards
General Academic reference standards (ARS) for MSc program

The Academic Reference Standards for post graduate programs of attributes and capabilities
of the post graduates were based essentially on the General Academic Reference Standards
(ARS) for post graduate studies issued by the National Authority for Quality Assurance and
Accreditation of Education (NAQAAE, 2009), and followed by the academic reference
standards (ARS) for Thereotical physics program approved by the committee of the faculty
of Science, Helwan University Number 398 dated December 2014.

3.1 Attribution of graduates

Graduate master's program in Thereotical physics should be able to:

1.1 Identify the basics of scientific research and use different tools.




pslad) i

3.1.2 Find the mathematical and statistical methods in the field of Thereotical physics
3.1.3 Apply specialized knowledge and integrate it with the knowledge related

to the Thereotical physics.

3.1.4 Detect the ongoing problems and the late visions in Thereotical physics

3.1.5 Identify professional problems and find solutions.

3.1.6 Develope specialized professional skills and use appropriate technological means to
serve the professional practice.

3.1.7 Communicate effectively and the ability to lead teams.

3.1.8 make decision- in various professional contexts.

3.1.9 Use available resources to bring the greatest benefit and preserve it .

3.1.10 Show awareness of his role in the development of society and preserve the
environment in the light of global and regional changes.

3.1.11 Behave in a manner that reflects integrity, credibility and commitment to the rules of
the profession.

3.1.12 Build himself academically and professionally and capable of continuous learning.
3.2 Academic reference standards (ARS) of MSc astronomy and
space science program

3.2.1 Knowledge and Understanding

By the end of studying master's Thereotical physics program graduates must be

able to:

3.2.1.1 Describe theories and fundamentals related to Thereotical physics field of learning as
well as in related areas.

3.2.1.2 Summarize the role of Thereotical physics field in and on human welfare.

3.2.1.3 Identify scientific developments in Thereotical physics.

3.2.1.4 Distinguish legal and ethical principles of professional practice in the Thereotical
physics field.

3.2.1.5 State the principles and basics of quality in professional practice in Thereotical
physics.

3.2.1.6 List basics and ethics of scientific research.

3.2.2 Intellectual Skills
By the end of studying Master's Thereotical physics program graduates should be




pslad) i

able to:

3.2.2.1 Analyze and evaluate information in the field of Thereotical physics to solve
problems.

3.2.2.2 Assume specialized problems with the non-availability of some data.

3.2.2.3 solve various professional problems.

3.2.2.4 Conduct a research study and / or writing a scientific methodological study on a
research problem.

3.2.2.5 Evaluate the risk in professional practices in space science and space weather.
3.2.2.6 Plan to improve performance in the space science field of specialization.

3.2.2.7 propose decisions in various professional contexts.

3.2.3 Professional Skills
By the end of studying master's Thereotical physics program graduates must be

able to:
3.2.3.1 Apply basic and modern professional skills in Thereotical physics.
3.2.3.2 prepare professional reports.

3.2.3.3 Build methods and tools existing in Thereotical physics.
3.2.4 general skills and transferable

By the end of studying Thereotical physics Master's program graduates should be

able to:
3.2.4.1 Communicate effectively in different ways.
3.2.4.2 Use information technology to serve the professional practice.
3.2.4.3 ldentify personal learning needs.
3.2.4.4 choose different sources to obtain information and knowledge.
3.2.4.5 Formulate rules and indicators for assessing the performance of others.
3.2.4.6 Work in teams and lead teams in various professional contexts.
3.2.4.7 Manage time efficiency.
3.2.4.8 Develop Self-learning and ongoing.
TA clial ge 3.1-
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4- External Reference for Standard (Benchmark)

Not applicable
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5- Curriculum structure and content
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5a. Program duration: 4 essential semesters and up to 10 essential semesters.

Ol L iy (o A0S (bl y el e 5 (ym Al 53 Iy 5k e yalall a3 il 3l 520 3 359

s il b dalad e Lul 50 Jgead G )l e 13 rteald) Al Qi 8 Gl 4ia Ty daslall
aae Hhia) Jrall 4 3l Ndie 5 aaies Aol 15 aae 5 Al )l Jasast) sl i 4 slhaal) 3aaieall cile Ll

BuaaBadias el 15

Tkl JS (25

5b. Program structure: The program consists of 36 credit hours distributed as follows:
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i) Courses (4wl <l ia): 24 credit hours (66.67%)

-Essential Courses (duwlw/ ciluthia): 18 credit hours

Compulsory Courses (4«Li/ </ _q): 12 credit hours
Selective Courses (£kis/ </ d9: 6 credit hours
ii) Thesis (4w): 12 credit hours (33.33%)

(Paainall clelad) allas L8) aali ) il gisa (25

5c. Program Levels (credit hour's system)

A A /0 Y o saall
i) First level/year

The student should pass 24 credit hours distributed as follows:
Compulsory Courses (4wLi// </,_4dq: 12 credit hours
Elective Courses (4.tis/ </ _49): 6 credit hours
AUl A /08N (s steall
ii) Second level/year

Compulsory: 12 credit hours in thesis preparation.
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V) Thesis

After completion the courses and passing the courses exam, the student should prepare a thesis in

a topic related to Thereotical science and submit his/her thesis in partial fulfillment of the Master

degree. The research of the Master thesis is conducted through field studies, laboratory work and

data interpretation and presentation under the supervision of up to 3 of staff members in the same

specialization or in collaboration with people from other specializations depending on the topic of

the research point. After thesis writing and submission, the members of Physics Department

approve the proposed referees of the thesis. The committee of referees should contain 3

evaluators: the supervisor and two external referees. Based on the reports of the three referees the
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members of Physics Department agree to award the student the degree, suggest making
modifications or decide to re-submit the thesis.

Tl gty cldlia .6
6- Program Admission Requirements

To be admitted to Thereotical science Program, the candidate must hold a Bachelor Degree in
Science with at least Grade (Good) from any Egyptian Universities or any Equivalent and
Recognized degree from the Supreme Council of Universities with at least Grade (Good) or
Higher Learning Diploma Recognized from Supreme Council of Universities with at least Grade
(Good).

Tl Jlasiny daaiall ac gl 7

7- Regulations for Progression and Program Completion
To be awarded the Master of Science, the students should:

1- Achieve a total minimum of 36 credit hours with minimum GPA of 2.0, including the

completion of master dissertation.

2- Pass the level of language and computer course successfully in accordance with the rules

prescribed by University Council.

3- Have at least one paper extracted from the thesis and accepted for publication in one of the

reference periodicals.

gl ally piailal au 201 8y 5 -8

8- Assessment of Program Intended Learning Outcomes

Tool or method ILOs

1- Written Knowledge and understanding & Intellectual
skills.Total A- Total C

2- Student activity (seminars and scientific | General and transferable skills.Total D
reports).

3- Thesis Knowledge and understanding & Intellectual
skills & Practical and professional skills &

General and transferable skills. Total C
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4- Published papers

Intellectual skills & Practical and professional
skills & General and transferable skills. Total
C- Total B- Total A- Total D

9- Program Evaluation Method

el aa s (350 -9

Evaluator

Method

Sample nature

1- Senior Students

Questionnaire

Representative sample

2- Alumni

Questionnaire

10%

3- Stakeholders (Employers)

Personal Interview

- Approximate sample

- Steak holder (employers)

4- External Evaluator(s) (External | Review Approximate sample
Examiner(s)) S G da /o]

e (e dxala 33 gall Glasa S e )
5- Academic Staff Interview - Participants in the program

- Cource contents exams and students

meeting

Degree Classification

Grade Percentage Points Earned
A 100-95% 4.00
A <95-90% 3.67
B* <90-85% 3.33
B <85-80% 3.00
B <80-75% 2.67
C+ <75-70% 2.33
C <70-65% 2.00
C <65-60% 1.67
D" <60-55% 1.33
D <55-50% 1.00
F <50% 0.00

sl sl ) oae gana [a) 1 eala) acdll Gulaa iy

daa) u.ikm o /A_?_i . @AUJ,\S\ Cheusia




asial s

(12) f) zose
Olsla [ daals
slall / 34
sl all 1 pnd
il 03 LA i 5l
1ol ity -1

Sl gl [ 43 A ASpudSl) g gl LSpaliall: ) Rl o)
A a Classical electrodynamic

o 142669 @ a5 3all

sl (3) g Ll clelud) 2

Tk 58 1oaaadl

For students undertaking this course: The aim is to enhance the ability of | : s -2

the student to solve a variety of problems that might face them in their

researches in classicalelectrodynamics physics.

3 oA G ) (e Cidgrinall -3

On completing this course, students should be able to
al-Define differential Equations and numerical methods.
a2- lllustrate Systematic and random errors.

a3-Explain Beta, gamma, error, and power functions.

s asdliall g cila glaal) -

On completing this course, students should be able to
b1- Analyze the distribution of measurable quantities.
b2- Describe the Numerical solution of Schrodinger equation.

b3- Classify composite curves.

s Aia Al & jlgal)

On completing this course, students should be able to
c1-Apply uncertainties in measurements.
c2-Distinguish between solution methods.

c3-Identify technical competence.

On completing this course, students should be able to

d1- Combine research using archives, libraries, the web and other
sources of information.

d2- Construct technologies effectively in gathering information from
written, oral and electronic sources.

d3- Test the information to find effective solutions for problems.

s dalad) & jlgall — o

- Electrostatics

- symmetrics of laplace’s equation and methods for solutions
- boundary value problems

- Green functions for Maxwell’s equations

- Plane wave solutions

- Phase waves in macroscopic media

2 o) 5 giaa 4
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- special theory ofrelativity.

- covariant formulation of electrodynamics

- radiationfrom current distributions and accelerated charge.
- multipole radiation field

- waveguides and resonant cavities.

Lectures. alxil) g andetll i -5
Data show Presentation.
Assignments.
Discussions

Web based search.
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Multiple questions to assess knowledge and theoretical context. dariinal) cudua) |

Oral examination to assess Intellectual skills.

Utilizing the student interpersonal skills.

Anticipation of problems and adjusts accordingly in effectively
interaction of team spirit.

Midterm Term, Final exam.

Assessment 1 Sheets examination week 3 gl
Assessment 2 Sheets examination week 6
Assessment 1Midterm exam week 8
Assessment 4 Oral examination week 10
Assessment 3 Final theoretical examination  week 14
Semester work 40% alajl ps-

Final term examination  60%

Total 100%
2 el all g Al pal) cuisl) dailé -8
Not applicable <l ySia
Physics for Scientists and Engineers, sixth edition. By: Serway, Beichner, dajle S - o

Saunders College Publishing 2000.

Merie. C. Potter, Jack Goldberg: Mathematical Methods, Prentic — Hall, Inc. , da jiba Giis - d
Englewood CIiff, N.J., U.S.A, 1991

H.K.Dass., Mathematical physics, S.ch & Company Ltd., Ram Nagar, New
Delhi, 1999

Not Available | Asle ciyjga-2
A SRR
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Premaster 1% term Classical electrodynamic Code: 142601 C
(ol pal) Rl (s gine e B alail) g anlail) il Aie daidle 48 giiae
oAl i giaal) o | e Ll il | diige ) g | dale @l s
AL
3 [afaz a3 bl [b2 b3 |cl|c2|c3|dl|d2|d3
<41
Electrostatic 1- X X X X
2
- symmetrics of laplace’s equation | 3- | X | X | X | X X X X | X | x
and methods for solutions 5
- boundary value problems 6- X | X |x |X X [ X | X | X
- Green functions for Maxwell’s 7
equations
- Plane wave solutions 8 X | X X X | x | X
- Phase waves in macroscopic
media X
- special theory ofrelativity. 9- | x X X | % X | %
- covariant formulation of 10
electrodynamics
- radiationfrom current 11 | x | x X X [ X | X | X | X
distributions and accelerated
charge. i
- multipole radiation field 13
- waveguides and resonant cavities
Final written Exam 14 x| x [ X | X | X | X |xX|[x|X

Goaall aal ol sdie (saae [o1 1 paladl acdl) Gulaa (i s azgd el /0,0 Balall i
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alail) g anail) cullad Ao )l i jlaal) | Aiad & jlga dgiga & jlga e &l jlga
al |a2 (a3 |bl |b2 | b3 |cl [c2 [c3 |dl |d2 |d3

Lectures X |x | X |x X | X X X

Data show Presentation. X X X | X

Assignments. X X | x X |x [X

Discussions X X | X

Web based search X | X X | X X |x |X

Goaall an) il sie (sana /2,1 1 calad) acdl) (ulaa i

ad 081 bl JilBa B aladl) g addail) il i daidle 48 giaa

(e Heﬁ Cal /a0 salad) i

s 98 il dijlad) [ Adadailga | Gl | dle @l lga
L ) diiga
al (a2 | a3 | bl | b2 |b3|cl|c2|c3|dl|d2|d3

Multiple questions to assess knowledge and X | X | X | X | x|x
theoretical context.
Oral examination to assess Intellectual skills. x | x
Utilizing the student interpersonal skills. X| X |X X | X | x
Anticipation of problems and adjusts x x | x| X
accordingly in effectively interaction of team
spirit.
Midterm Term, Final exam. XX |ox | X1 x| x| X| X x
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Goaal) sl il sde (sama /a1 1 galad) andl) Galaa iy Cpans angd aal /3,02 Balal) Hiud

12) A8y zdgal

Y D Carass

o sla FaalS) / adla
psl—alll 3g=a [ 4JS
3 SR | PN

oAl by -1
inale (s3eal / 44 (1) Aetiie &yl a5 Aslnnl ol 3 jial o Pl el
o 142670
A ol deadll | Adyanced statistical and thermal physics (1)
3 ks Al Ll cileldl axe Akl el e
The aim is to developing a clear understanding of the basic concepts Dl G -2
in properties of advanced thermal and statistical physics

Jﬂ‘&&)ﬁw‘—"wh?z

On completing this course, students should be able to

al- Explain general material properties, composition, purity, and
structure.

a2- List the extrinsic properties of of advanced thermal and statistical

physics,.

a3- Define the quantization concept.

il il slaall -]

On completing this course, students should be able to

1- Distinguish between semiconductor models.

2- Examine carrier distribution and density of states.
b3- Analyze equation of state and continuity equations.

-l ol el -

On completing this course, students should be able to
c1- Select applications for different semiconductors.
c2- Build different types of Semiconductors.
c3- Develop transport properties of materials.

BEE

On completing this course, students should be able to

d1- Construct technologies effectively in gathering information from
written, oral and electronic sources.

d2- Improve semiconductors in our daily life.

d3- Estimate the information to find effective solutions for problems

el el —

e Thermodynamics
e Kinetic theory and methods of statisticalmechanics

oA e -4
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e Energy and entropy
e Boltezman, Fermi, and Bose distributions
e Ideal andrealgasess
e Blackbod
e radiation
e Classical equilibrium
e Phase transition ferromagnetism.
e Lectures By dedll ol 5
o Data show Presentation. el bl
e Board.
e Discussions groups
e Research
eReports
i) 5 AN 3 )31 ae gellad 45 jlda Al Cida g ) 5 Aalall Cilaliia¥) (553 Jasi Y A< alail 5 alaill il -6
I Jabadll il a4l s JS8all) | 5 gl cul a3 S
;) o585 -7
e Multiple questions to assess knowledge and theoretical context. andinuall cyllayi -
e Oral examination to assess Intellectual skills.
e Utilizing the student interpersonal skills.
e Anticipation of problems and adjusts accordingly in effectively
interaction of team spirit.
e Solving problems.
Assessment 1 — Problem assignment -1  Week 4 sl -o
Assessment 2 — Written test Week 7
Assessment 3 — Problem assignment -2 Week 9
Week 12 Assessment 4 — Oral
Assessment 5 — Final written test Week 17
Semester work 40% o s
Final examination 60%
Total 100%
s el yall 5 Al jall (i) daild -8
Not applicable <l Saa — |
e Physics for Scientists and Engineers, sixth edition. By: Serway, e S - o
Beichner, Saunders College Publishing 2000.
e Introduction to solid state physics —eighth edition, Charles Kittel. S
Jan 13, 2013
e D. L. Long, 1968, Energy Bands in Semiconductors, New York :
John Wiley
73 22016 (ardlSY) alall 4y B3 1y 3udl) mall g pwiealal) Ada gl Ldadl cilad jal) &l jia g el gy Gl hiaa g Cisia gl

2017



asial Al

Not Available Side G-
éj\ 11113 Q\)ﬁd
ol ) il oae sana 301 alad) andl) alaa Gy ke a2/a 1 salall A

(111) & s

sl Aada
e)x’d‘ S
sbijdll  r s

Dfmale Gugad AN | (1)Aediie 4yl pa 5 Adban) ebiyd ¢ al aul | (s 142670 1 2 el
Premaster 2" term | Advanced statistical and thermal physics(1)

ol Al oRal) 6 giaa JilBa B aladl) g audatl) cila i daida 4 giaa

JRall &l giaall B o laall A Gl | Auige Glgs | dale @l
éi i
3
3 al |a2|a3|bl|b2|b3|cl|c2|c3|dl|d2]|d3
Thermodynamics 1 x x x x
Kinetic theory and methods of 2.3 | x x | x x x x | x

statisticalmechanics

Energy and entropy 4-5 x x x | x x
Boltezman, Fermi, and 6 x | x x x | x x
Bose distributions

Ideal andrealgasess 7-8 | x x x | x
Blackbody radiation 9 x x x [ x| x| x| x
Classical equilibrium 10-11 x x | x

Phase transition 12-14 x | x x x | x

ferromagnetism

ol al il oae sana 301 alal) andl) alaa G ke ag/a : salal) 36

74 22016 (ardlSY) alall 4y B3 1y 3udl) mall g pwiealal) Ada gl Ldadl cilad jal) &l jia g el gy Gl hiaa g Cisia gl
2017



alaill g addatl) cullad JulBa B aladl) g addadl) s Aa daidle 48 g0aa

alail) g andal) Cullud L) G aad) Liad & g Liga & Jlga Lle & jlga

al a2 a3 bl b2 b3 cl c2 c3 di d2 d3

Lectures X X X X X X X X

Data show Presentation. x | x X | x

Board. x x x X X | x X

Discussions groups x | x x | x x

Research x | x | x x | x

Reports x | x | x x x | x

o) all ode g 301 ealall andl) (ulaa iy ke ag/a : salal 36

as 081 cudlul JilBa B aladl) g addadl) il )3 daidle 48 giaa

JPATI o jlall i) G jlge | Asige Gljlga | dale &l g
Ay M)
al|a2|a3 | bl | b2 | b3 |cl|c2|c3|dl|d2]|d3
Multiple questions to assess knowledge | X | X | X X X X
and theoretical context.
Oral examination to assess Intellectual X X X | x
skills.
Utilizing the student interpersonal skills. | X | X | X X | x| X
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Anticipation of problems and adjusts X X
accordingly in effectively interaction of
team spirit.

Iving problems. X | X | X

o) al oae gana )z ealadl acdl) (ulaa iy

(12) &8 za g

3 ) B Chna i

ke a2/a 1 salal Al

O sha: EpepdlS) / dnals
aslall; seaa /A

DAl Sl -]

):\ﬁug;hgd.*é/ﬁ)ﬂ\ Lﬁh:\:\gh&;;h&}:\é:‘)ﬂ\ﬂ\

Sl ol sl | Advanced computitional physics

o 142671 : 28l 3 )

LE)L-.‘ 3 : :\:m\)ﬂ\ Glelid) 2ae

DAkl el 5

discuss basic aspects of Space Weather and The aim is to
space environment driven by An advanced course of
studying eruptive changes in the earth’s magnetic field
due to coronal mass ejections and associated shocks.

JJM\ o -2

‘)Ju\w‘)ﬁd}ak_'MM\-B

On completing this course, students should be able to
al-Define the basic terms of space physics

a2- Describe the basics of magnetic reconnection

a3- State the basic stages of eruptive changes in the
earth’s magnetic field

- aliall 5 il glaall ]

On completing this course, students should be able to
b1l. Compare different techniques for space environments
b2. Assess different techniques for earth’s magnetic field
b3. Classify different techniques for genetic storms

sl el -

On completing this course, students should be able to
cl. calculate magnetic field of Earth

5 el Zal Al Figal) el
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c2. Draw schematics for magnetosphere
C3. Compute sun spot number

On completing this course, students should be able to
d1- Write concise scientific reports.

d2- Give short talks on the report topics

d3- Practice working effectively in a team.

el —

-numerical simulation techniquesused in computional
physics.

- Monte Carlo statistical method amd applications

- propertiesof floating — point numbers

- solution of large linear systems

- Mont Carlo integration.

- Finite- size scaling and solution

- differential equation’s and diffusion equations

2ol G sina -4

Lectures using black board as the principle method
and supplied with notes and research papers.

data show

Assignments

Reports and discussion group

Ll g el LT -5

e s )k Als Sy ol demla)) Salia Yl 550 Jai ¥ A

55 ool ALl el LT -6

AL Jalatll Sl a g ailla s S Balall Bl 5 44IS0 3 )l 33 gasall <ol yaall
s @l oy 857
-Multiple choice questions, short and long questions to assess - byl -
knowledge and theoretical context. Lerdiuaal
-Oral examination to assess Intellectual skills (understanding
and thinking)
-Project and exercise to assess search and information digging
(general and transferable skills).
Assessment 1 Sheets examination week 3 St Pl
Assessment 2 Sheets examination week 5
Assessment 1Midterm exam week 8
Assessment 4 Oral examination week 11
Assessment 3 Final theoretical examination  week 15

1. Semester work 40 % @Jﬁ Jj

2. Final exam 60 %

Total 100

:@\)d\‘g Al Hall ol Aaild -8

Not applicable

)83

77

22016 (ardlSY) alall 4y B3 1y 3udl) mall g pwiealal) Ada gl Ldadl cilad jal) &l jia g el gy Gl hiaa g Cisia gl

2017




Olowd BU>y
85 g
e An Introduction to Space Weather, Mark Moldwin, U R S
e University of Michigan, Ann Arbor, June 2012.
e THE SUN AND SPACE WEATHER,STROPHYSICS AND SPACE DAa i K-

SCIENCE LIBRARY, Volume 347 2007, Arnold Hanslmeier.

Advanced space research journal

éj\ 113 Q\)ﬁdj@t—&\.})}d

ol adl ) ode g f3): (ealal) andl) Cudaa iy

(111) s, gise

(s il ag [0 7 Balad) M

UEREWREIE
aslal: s/ &S
¢l 28l ; 8

DALl Sl -1

Dftaale (et / 48l

YURT PP ITIVES gLy jad : JJM\ ?’“‘

Pre-Master /2™ term Advanced computitional physics

o0 142671 : 2811 3 )l

el A Rl (5 gina aa ABagieuall il jlgal) 9 G jlaal) (381 65 4B giuaa ()

Lol el gisa £ A ) G jleal) | ALRd & jlga | Auige Gl | Aalad) ) jlgal)
E
‘,«E‘ al a2 a3 |bl[b2]b3|cl|c2|c3|dl] d2 [d3
-numerical simulation 141 x| X X | X X X
techniquesused in computional
physics.
- Monte Carlo statistical method
amd applications
- propertiesof floating — point 59| x X| X| X X X X
numbers
- solution of large linear systems
- Mont Carlo integration.
- Finite- size scaling and solution 10-| x| X X| X X | X X X| X
- differential equation’s and 12
diffusion equations,
sl a) gl oxe gaaaf 3) 1 alal) andl) (ulaa iy (e iy a2 [, 1 Balal) Sl
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https://www.cambridge.org/core/books/an-introduction-to-space-weather/C04A47418C2CC368B2AD001385987A7A
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Mark%20Moldwin&eventCode=SE-AU
http://link.springer.com/bookseries/5664
http://link.springer.com/bookseries/5664
http://link.springer.com/search?facet-creator=%22Arnold+Hanslmeier%22

A A e Adagiaaal) il jlgall g Cijlaall alail) g antail) cudlad dagDledd giuaa

alail) g auleil Cullua) i ) i jlaall ALiad & jlga diga & jlga dale & jlga
al a2 a3 | bl b2 b3 | cl c2 c3|dl|{d2|d3

Lectures using black X X X X X X x| X| X
board as the principle
method and supplied with
notes and research papers.
data show X X X X X x| X| X
Assignments X X X X X X x| X
Reports and discussion X X X X X X x| X| X
group

sl )l oxe gaaaf 3 1 alall andl) (udaa (i

(s iy A2 [, 1 Balal) dlud

ol oAl Al e Adagiasal) il jlgall g G jlaall ag g8l casllad dagDledd giuaa

s 9851 calla) i 1)l jlaall L) &l g daiga & jlga dale & jlga
al. a2 a3 | bl b2 b3 | cl1 c2 c3|dl|d2|d3
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Multiple choice questions, X X X
short and long questions to
assess knowledge and
theoretical context.

Oral examination to assess X X X X X X
Intellectual skills
(understanding and thinking)

Project and exercise to assess X X X X
search and information
digging (general and

transferable skills).

Al a) gl ode gaaaf 3) 1 calal) anidl) (ulaa iy (i i a2 [0, Balal) i

(12) &) gisal

ol e Cia 5

(A Bale) jeanle s augeal 148 A | (2) AU Cllagdl) £ 5 A0 1 ) JRal) 1Sl el
1% year, 2% sinister | Particle astrophysics and cosmology ¢ 142676
B (3) 1 Al Al cilaa gl dae asle 1pamidll

For students undertaking this course, the aim is to demonstrate the
importance of Particle astrophysics and cosmology in many different areas
of physics.

: )‘ﬂhd\ngA -2

D ool () (e gl -3

On completing this course, students should be able to

al- Define elementary particles, dark matter, some types of interactions.
a2- Illustrate , what is matter made of, How do the particles interact with
one another.

a3- Mention the relation between relativistic theory and quantum
mechanics for massless particles.

a4- Explain how do produce and detect elementary particles theoretically.

e glaall -
; paaliall

30 22016 (ardlSY) alall 4y B3 1y 3udl) mall g pwiealal) Ada gl Ldadl cilad jal) &l jia g el gy Gl hiaa g Cisia gl

2017




Olowd BU>y
85 g

On completing this course, students should be able to & gl -
b1- Classify some theories and some models to solve elementary particles
problems. - Al
b2- Compare between: relativistic theory and quantum mechanics for
massless particles.
b3- Distinguish between matter and antimatter.
On completing this course, students should be able to G gl -
C1- Build new models by using computer programs. daldll duigal)
C2-Apply some theories and laws to illustrate some phenomenon such as -
Feynman diagrams P oAl
C3- Solve some problems to illustrate interactions between particles and
antiparticles phenomenon.
c4- Develop some ideas to interpret new phenomenon such as dark matter
On completing this course, students should be able to Sl lgead) — 2
d1 — Construct an computer program. = daladl
d2 — Discuss the results of any new interaction.
d3 - Develop working effectively in mini groups.
d4 — Improve communication and negotiation skills.

- The Four Forces. s oA s siaa g

- Quantum Electrodynamics (QED). i

- Quantum Chromodynamics (QCD).

- Weak interactions

- Relativistic Kinematics.

- Lorentz Transformations

- Four vectors

- Momentum transformation

- Energy transformation
Lecturing aalail) Cull -5
Reports .
Problem solving el

alail) il -6
552 Ul alaill
33 gaaall ol sl

: Oldal) oy o83 -7

- Semester work (report, presentation).

daddiicall cullal -

-oral exam.

- final exam

e Assessment 1: report week 6
e Assessment 2: presentation week 8
e Assessment 1: oral exam week 11
e Assessment 3: Final written exam week 15

i gl
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Final-term examination
Sinister work
Total

60%
40%
100 %

Gl s -

el ally A pall i) daild _g

Not available <) Sa 4
Introduction to Elementary Particles, Second, Revised -2008 dajla S -

WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim, David
Griffiths, Reed college Portland, OR USA.

Introduction to Quantum Mechanics, second Edition — David J.
Griffiths, Reed college.

da ji8e S - A

From internet

e i ) Agale g3 -0

&
s _aall ?-'-‘M)T’\ slic (5dna /2 :U-AM‘ a.uﬁ\ odana deafaeal @L..AA (s /J-?j < palall M
(11) gisal
sl cdaala
askdl A
sLdll  ;and
ul.q)l:ud\ - Q\JL@.AH-&._I 4,34@.&3\ LL!‘JL@.AS\ N PP Q\JL@.AS\ —2
Al (s giaa 'i 3 patials adl
‘):)Xj
RIS BT|2 9|83
1
The Four Forces X X | X X | X | x x | X
Quantum 2-4 « N < | x| x % | x
Electrodynamics (QED)
Quantum 5
Chromodynamics x| X | X X X X X
(QCD)
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Weak interactions 6 X | X X X X | x| x X
Relativistic Kinematics / X X X X X X
Lorentz Transformations | 89 X X X X

10-
Four vectors 11 X X X X | X
Energy transformation 14 X X X | x X | x

ol al) Rl (6 giaa Julia B aladl) g anledl il i daida A siaa

Al aal ) ode gana A0 alal) andl) Galaa i

aledl) g andedl) cullad Jolia 8 aledl) g adtedl) cila Aa daidla 48 ghuas

bl g anal) Gl i 1) G jlaal) Ll &l g Agiga &l jlga dale &l \ga
al| a2 | a3 | a4 | bl b2 | b3 cl | c2 c3|c4| dl| d2 | d3 | d4
Lectures X | X X X X S
Problem solving X X | x X | X X
assignments
Reports X X | x X X

o) adl i oas saaa ) 1 alad) Al Galaa (i

an o8l Culld Julia B alail) g anleil) cila jia daida 43 giiaa

dealdeal @L..AA ‘;\A /J\ - 3Ll il

A o8 Gl Ti ) i jlaall iad & jlga TLiga &l Jlga Lle & Jlga
al a2 a3 ad | bl | b2 b3 | cl c2 c3| ¢4 | dl| d2| d3 | d4
Oral examination X X X X X X | x
Practical lab exam X x | X X X X
Final written exam. X X X | X X X
s oaal) asd) il s (saa A calad) andl) Cpalaa (i 2aafaaal sthas e /a0 + salall Ml
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