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- The training course “Additional chapters of scattering theory™ is an elective
Ccomponent in educational program of doctoral student on specialty “6D060500
— Nuclear Physies”

1.

~
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9.

Discipline's

The aim of the course: learning the modern physics of atomic nuclei and
quantum mechanics for systems consisting of few-particles and clusters. As a
result of the discipline. the student will be able to:

10.

‘Mathematical anal\ sis. the lhun\ of functions of complex variables,
differentialequations. mathematical physics. statistical physics. physics of
ula.lmnmnpmmlc

Taken knowledge will be used in research work.

Svllabus

Additional chapters of smllum;: theory™
“ODO60S00 - Nuclear Physics’
Autumn semester, 2018-2019

lor specialty

academic year,
Course 1

information

describe acquired knowledge (specifically) and it's understanding:
terpret an understanding of the overall structure of the study field and
the relations between its elements (specifically);

eeneralize new knowledge in the context of basic knowledge. interpret its
contents:

create educational and social interaction and cooperation in the group:
explain the solution of the problem, its importance:

classify eriticism and to criticize;

decide to work in a team;

combine the role of taken course in the implementation of individual
learning paths. The system ol descriptor verbs must be used during the
formation of compeltences:

design active and interactive methods which are recommended to ensure
deeper understanding and learning of educational material

achieve learning outcomes of the course (individual researches, group

|')I'()iLCl\‘ case sludics‘ and lhcir mclhmls‘)

Information

L ]lt.ld[lllk.\ (\\IIH an mdu.dlmn ot lhc llllh()lb and data output). the
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WW S “with information about where
avatlability(number). software and consumables with informs - N

You can get them.

1. Lectures of the European school on theoretical methods for electron and

positron induced chemistry. Prague. Feb. 2005

E. Koelink. Lectures on scattering theory. Delft the Netherlands 200

H.Friedrich. Scattering Theory. Fachbereich Physik T 30a TU Miinchen

Garching Germany, 2015

4. John R. Tavlor Scattering Theory: The Quantum Theory of Nonrelativistic
Collisions. 512 pages. Dover Publications. May 26, 2006

3. Ta-you Wu, Takashi Ohmura. Quantum Theory of Scattering. 528
pages. Dover Publications. Julv 19,2011

6. D.S. \nm Elementary Scattering Theory: For X-ray and Neutron Users, 216
pages. Oxford University Press: 1 edition. January 29, 2011

7. Roger G. Newton. Scattering Theory of Waves and Particles: Second Edition.
768 pages. Dover Publications: Second cdition, June 19. 2013

8. R.Blumenhagen. D.Liist. S. Theisen. Basic Concepts of String Theory. 784
pages. Springer: 2013 edition. October 4, 2012

Lo 12D

Academic ‘Academic Behavior Rules: ” o ]
policy of the Compulsory attendance in the classroom. the impermissibility of late attendance.
course in the Without advance notice of absence and undue tardiness to the teacher is estimated
context of at 0 points.

university Academic values:

moral and Inadmissibility of plagiarism, forgery. cheating at all stages of the knowledge

ethical values | control. and disrespectful attitude towards teachers. (The code of KazNU
Student’s honon)

Evaluation and | Criteria-based evaluation:

attestation Assessment of learning outcomes in correlation withdescriptors (verification of
policy competence formation during midterm control andexaminations).

Summative evaluation:

evaluation of the presence and activity of the work in the classroom; assessment
of the assignment. independent work of students. (project/casestudy/ program/...)
The formula for calculating the final grade.

IC1 +IC2 ] .
Final grade for the discipline = — -0,6 + 0,1MT + 0,3FC
Below are the minimum estimates in percentage terms:
95% - 100%: A 90% - 94%: A- 85% - 89%: B
80% - 84%: B 75% - 79%: B- 70% - 74%: C+
65% - 69%: C 60% - 64%: C- 55% - 59%: D+
50% - 54%: D- 0% -49%:F
Calendar (schedule) the implementation of the course content: |
Wee | Topic title (lectures. practical classes. [ndependent work of | Number Maximum
ks students) of hours score
Module 1
1 | Lecture-1 (L-1). Formulation of scattering theory in terms of 1 -
representation theory M
Seminar -1 (S-1).Type of scattering matrix 2 J
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i 1S2 Z.Same particles and - k\llhlllvhunmn : L g i !
5 l.-.w.( ONUNUOUS § : “ statistical physics ' 2 | > ]
. ST S spectium I j i
S ST ——
ent submissionNe 1: l\cpn:smlmtinn theory (prepaie 1 20
 the repon)
4L -+ Analytic l’“‘PL“lu of the wave Iumlmn 1 -
\ 4. S-matrix. dispersion relations. S A f —
- Module 2 ' )
o L-5. \Du.l:dl theon i W 1 N
\ 5. The Green's function and puunh.umn lhu.m\ =T = s ===
])-\\‘\ T 2. Assignment submission Ne 2:T he npualnrs = 1 o e 1
associated with the scattering matrix (prepare the
plucnldlmn)
0 ‘ | L.-6. \pplications of spectr: 1l theory " 1 I ) . _
| 5.-6. Operator algebra. The time Green's function - =2 | e il
7 | -7 Translational representation for the solution of lhcixaw === e |
qumlmn n llu space
' S.-7. The wave function in the HLI]]IL|<1%SIL¢!] dppm\midnai 1 2 =T -
DSWT 3 \\swnmuu sulmm\lonj\ﬂ_' 5% Translational | = 25 .
: representation for the solution of the wave equation in free
f space (in oral form)
1 K [Intetmedmlc( ()mlol (I( 1) S N Y lﬂ()
| 8 \hdlcnn(\ll) e ]
; I'L-8. ()1:L1111lin4176s—617|l—;1_101 under the mﬂLleaé?(ﬁ‘-i;{glel'l1ill o 5 - g
} - force
‘ | | 5-3. Parametric excitation 1ol a tuumtmn oscillator =T 2 | 5 i
. ; o M()m
9 | TL% Ihe scattering nmm: - =1 I —_—
} 79-0 " Heisenberg U representation and canonical 2 5 ]
. j I!;li]bI()lmdllOnS
! DSWT4. L\sswmmnl submission Mo 4: CJCI]LIdll/dlIOI] of the o 1 1
J normalization and perturbation theory for quasi stationary
states (pI dele the ])ILSLnld[lOn)
L10 { 1.-10. Wave -tunumn of a 1 multichannel system 1 =
/ ] S- l() Sulmn U mmlll\ and symmetry of the S ‘matrix. = 3 5
11 |4 -1, S matrix and its m[dlmn 10 l]]l. R mdtn\ 1 . =
-1, Threshold phenomcm . ] 2 5
DSWTS5. Assignment \ submission Ne 5 - Energ oy dependence 1 10
of the scattering cross section near the threshold of reactions.
Generalization to the case of particles with spin. (prepare the
L |Lp()1[) B
12 | k=12 The Faddeev LC[LIH[IOHS : ' 1 -
L{LS 12. General for mulas ton QC’ll'[leU cross sections ] 2 3
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" 13 | L-13. The motion of two pdlllL]LS in an external pnu,nlml 1 ‘ -
‘ ‘ field SN | R
: ' S-13. The formula for determining the dfnpﬁtu&és of various 2 3
‘ |processes 00 - | ;
. | DSWT 6, Asswnmcni submission Ne 6: /\sxmptotics of lhe 1 @ 20 :
| | wave function at large distances. (prepare the present: ation) _ S
14 | L-14.Theory of weak mteractions I P | A
S-14.Reactions with neutrino emission - 2 _ S— >
15 | L-15 Quasienergy of a system subjected to periodic action | 41#_‘ ]
' S-15.Multi plication in the casc of several channels _i—#i | > |
' DSWT 7. Assignment submissionNe 7: Properties of Efm\ R ‘ 25 |‘
jL excited levels in the Coulomb field. (in oral form) - | _i____?__,'
2'" Intermediate Control (l( 2) =10 f; e 5+65=100 J
Exam -_ N __',I*___]!(m___l
i‘ ”ﬁ. Total ' o ‘ #__'f# . ]00 Jr

Takibayev N.Zh.
Abishev MLE.
Gabdullina A.T.

[Lecturer

Head nflhc Department
Chairman of the Faculty \klhndlcal Bureau
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