SYLLABUS 2017/2018

Level of study

Master's Course

Course title in
Ukraine

Course title in
English

Monte-Kapiio cumyrsanii y ¢isuiii Ha rpaTkax

Selected Monte Carlo Simulations Methods in Physics

Course code

Lecturer(s)

ECTS credits 4

Dr.Sci., prof. Skalozub V.V.
Email address: fttkaf@i.ua

Course objectives

The purpose of the special course is to master the Monte Carlo method and its
use for a broad course of nuclear physics and high energy physics.

The objectives of the special course are:

— study of the Monte Carlo method in relation to the problem of transfer of
elementary particles in media,

(learning . . . .
) — training students to write programs for modeling processes of high-energy
physics and nuclear physics,
— acquisition of skills in solving theoretical and experimental tasks of various
physical disciplines, such as quantum mechanics, nuclear and atom physics,
radiation safety, and others.
Prerequisites:
The material of the this course is based on earlier knowledge acquired in the
Knowledge courses "Theory of Probabilities", "Physics of the nucleus", "Quantum
mechanics" and special course "Statistical processing of physical information".
Skills Skills use the physics conceptions for practical applications.
Courses

completed

The bachelor of physics or applied physics.




Learning effects:

Learning effects of the course

WO01 A student knows the Monte Carlo method, which is
used in elementary particle physics.

W02 A student knows the Methods for measuring
physical quantities and methods for estimating
measurement errors in physical and special workshops.
W03 A student knows the methods of numerical
estimation of the quantities characteristic of elementary
particle physics.

Knowledge

Learning effects of the course

U01 A student use the technical means of automating the
experiment.

U02 A student process and analyze the obtained results,
to create mathematical models and software.

U03 A student is planning and organizing scientific
research, application of appropriate experimental and
theoretical methods.

U04 A student is able to Interpretation of the results of
experimental studies.

Skills

Relation of the
learning effects to
the specialization

W01 - W10

Relation of the
learning effects to
the specialization

Uo01 - U07

Learning effects of the course

KO01. A student has the creativity and the ability to
conceptual thinking.

K02 A student is able to present and justify the personal
point of view.

K03 A student is able to use the information technologies
for the communication with the scientific community.
K04 A student is aimed to expand personal knowledge
and skills.

K05 A student has the legal erudition.

K06 A student concerned about the environmental safety
of physical experiment.

Social skills

Relation of the
learning effects to
the specialization

K01 - K06
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Contact hours 18 16 34 1

Semester 1
Language Ukrainian
Teaching methods:

Classes will be performed in tutorial system on a weekly basis using multimedia presentation
and internet in a form of the lectures open for discussion and questions.

In-class exercises are designed to probe knowledge with emphasis on how well students have
understood the underlying topics of course.

The students will prepare two of individual presentation.

Assessment methods:
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W01 X X
W02 X X X
WO03 X X X
uo1 X X X
uo02 X X X
Uo3 X X X
U4 X X X X
Ko1 X X X
K02 X X X X
K03 X X X X
K04 X X X X
K05 X X X
K06 X X X




Assessment criteria:

Grades

The grading scale will be as follows:
90 - 100 % - A including A- excellent (eq. in Ukraine:BinmizHO (very good))
82-89 % : B including B - very good (eq. in Ukraine: mobpe ( good))
74-81 %: C including C - good (eq. in Ukraine: moGpe ( good))
64-73 %: D including D - satisfactory (eq. in Ukraine: 3amoBiipHO
(satisfactory))
60-63 %: E including E - acceptable (eq. in Ukraine: 3amoBiipHO
(satisfactory))

<59 %: F failded (eq.in Ukraine: HesamoBiibHO (unsatisfactory))

Criteria

A. A student knows all terms and concepts mentioned in W1-W4, U1- U4 and
K1-K4. A student can work without any assistances, his/her knowledge’s are
creative and easily applied to decision of specific problem.

B. A student knows all terms and concepts mentioned in W1-W4, U1- U4 and
K1-K4, yet needs a little help when decision of specific problem.

C. A student knows all terms and concepts mentioned in W1-W4, Ul- U4 and
K1-K4, however needs a help when decision of specific problem.

D. A student knows the most of terms and concepts mentioned in W1-W4,
Ul- U4 and K1-K4 and has difficulty in decision of specific problem.

E. A student knows only several terms and concepts mentioned in W1-W4,
Ul- U4 and K1-K4 and can solve only a simple problem.

F. A student does not know most of terms and concepts mentioned in W1-W4,
he/she did not reach the satisfactory level of knowledge this course.

Course content (topic list):

Topics

1. Computer experiment and its main components.

2. Auxiliary theorems of mathematical statistics.

and probability theory.

3. Getting random and pseudorandom numbers.

4. Methods of generating pseudorandom numbers of arbitrary distributions.
5. Physical model of the transfer task.

6. Mathematical model of the passage of particles through matter.

7. Solving physical problems by the Monte Carlo method.

8. Scheme of using MMK in the transfer task.

9. Algorithms for solving the problem of transporting particles in matter.




Literature:

Compulsory
reading

Epmakos, C.M. Meton MonTe-Kapiio 11 cmexxssie Bortpocsr/ C.M.
Epmakos — M.: Hayka. I'1. pen. dus.-mart. mureparypel, 1971. - 328 c.
Bburpep K. Ob1vie BOIIpOCH TeOpMM M TEXHUKY CTATUCTIYECKOTO
MozervposaHug MetogoM MonTte-Kapiio: Metonsr Monte-Kapiio B
craTuctiraeckon pmsuke/ K.buxanep. — M.: Mup, 1982.- 400c.
Epmakos, C.M., Muxamios I'.A. CratucTtiaeckoe MopenposaHme/
C.M. Epmaxkos, I'A. Munxarios. — M.:Hayka,1982. — 296 c.

I'yna, X.. KommneioTepHoe MoferupoBaHme B pusuke: B 2-x gacTsix. /
X.I'ynn, 4. Tobouamk. Yacte 1 — M.: Mup, 1990. — 349 c.

I'ynpa, X. KommnbeiotepHOe MozenpoBaHue B pusuke: B 2-x gactsax. /
X.Tyng, 5I. Tobounmk. Yacte 2— M.: Mup, 1990 — 400 c.

Mpuenko, I'. VI. Matematuueckas ctatuctuka,/ I.V.VBuenko, 1O. V.
Mengenes Y4e0. mocobme my1s BTy- 30B. — M.: Beictr. mik., 1984. — 248 c.
GEANT4 User's Documents: Physics Reference

Manual . http:/ / geant4.web.cern.ch/ geant4.

Recommended
reading

Cobomb, .M. Metopg Monre-Kapito / V1.M. Coborms. — M.: Hayka ,1978.
I'mypmamn, B. E. Teopusa BeposTHOCTeN 1 MaTeMaTrdecKas CTaTUCTHKA:
Yueb. mocobue mrst By3os/B. E. I'mypman. — 9-e m3n., crep. — M.: Bererm.
k., 2003. — 479 c.

Dri3rraecKyie OCHOBBI 3aIUTHL OT V3JTy9eHUI (3aIliiTa OT VIOHW3VPYIOIIVX
vsiryuenuit, Tom 1)/ H.I. T'yces [u np.] - M.: Dureproatommsaat,1989.
Banantan, JI. CybaTomnas dpusmka: sapa v vyactuilel/ J1. BanantaH. —
M:Mup, 1986.

Jlanpay, JILI., JIndum E.M. KsanToBas MexaHMKa (TeopeTndecKast
dusuxka, 1.3)/ Jlanmay, JL., JIndpmm EM. — M.: Hayka, 1989.
XeepmaH /1.B. MeTobl KOMIIBIOTEPHOTO 9KCIIEpUIMEHTA B TEOPETUUIECKON
dusuxe/ I1.B. Xeepman . — M.: Hayka. 1990.. — C.134-144.

Estimation of the total working time of students:

Lectures 34
Contact hours Seminars
. . 16
Other (consultation, meetings)
Reading books and preparation for the lectures 10
Students” work Preparation to the seminar
hours (without 20
the lecturer) Preparation of an individual presentation
. 20
Preparation to the exam
Total works” hours 100
4

ECTS credits 1 ECTS =25 h




