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SYLLABUS  2018/2019 

 

Level of study Masters’course 

  

Course title in 
Ukraine 

Нелінійна оптика 

Course title in 

English 
Optical and nonlinear optical phenomena in semiconductors and dielectrics 

Course code   ECTS credits 3 

Lecturer(s) 
Prof. Vasilij Moiseyenko  
Email address: vnmois@yandex.ru  

 

Course objectives 
(learning 

outcomes) 

This course aims at providing an introduction to nonlinear optics of dielectric 
crystals and optical systems and its applications in Physics and optical information 
processing.  
The students will be exposed to nonlinear-optical phenomenas in crystal and 

nonlinear optical resonator.  

The course also seeks to provide the background knowledge necessary to 
understand in reading of research articles.  

 
Prerequisites: 

Knowledge Knowledge’s of nonlinear-optical phenomenas on the level of the highest school.  

Skills  Physical skills at a rate of highest school.  

Courses completed No requirements.  

 
Learning effects: 

Knowledge 

Learning effects of of the course  
Relation of the 

learning effects to 
the specialization 

W01 A student has a basic knowledge about a nonlinear 

polarization of solids.  
W02 A student learns basics information about nonlinear 
optical phenomenas, conditioned interaction of the lazer 
radiation with material. 
W03 A student knows main phenomenas in nonlinear lazer 
resonator.  
W04 A student acquires knowledge about using phenomenas 

in nonlinear lazer resonator for information handling.  

W01 – W10 
 
 

 
 
 

 

Skills 

Learning effects of the course  
Relation of the 

learning effects to 
the specialization 

U01 A student can analyse nonlinear-optical phenomenas 
second and third order.  

U02 A student understands main regularities of the 

spreading femtosecond lazer pulse in solids and the methods 
of the duration measurement of ultrashort optical impulses.  
U03 A student understands main regularities of the 
nonlinear-optical phenomenas under the action of ultrashort 
optical impulses.  
U04 A student understands main regularities of nonlinear-

optical phenomenas in lazer resonator.  

U01 – U07 
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Social skills 

Learning effects of the course  
Relation of the 

learning effects to 

the specialization 

K01. 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. 

K01 – K06 
 
 
 
 
 

 
 

 
Course organization: 

 

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 developed through this process, with emphasis on 

how well students have understood the underlying mathematical and physical ideas. 
The students will prepare one individual presentation.  

 
Assessment  methods: 
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W01      x  x    x  

W02      x  x    x  

W03      x  x    x  

W04      x  x x   x  

U01       x x    x  

U02       x x    x  

U03       x x    x  

U04       x x    x  

Form of classes 
Lecture 

(W) 

Group-exercises 

A (large 
group) 

 
K (small 
group)  

 L (Lab)  
S 

(Seminar) 
 

P 
(Project

)  
 

E 
(Exam)   

 

Contact hours 34       

Semester   1 

Language   English, Ukrainian     
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K01      x  x x   x  

K02       x x    x  

K03       x x x   x  

K04      x x x    x  

K05            x  

K06            x  

 
Assessment  criteria: 
 

Grades 

The grading scale will be as follows:  
90 – 100 % - A including A- excellent (eq. in Ukraine:відмінно (very good)) 

82–89 % : B including B – very good   (eq. in Ukraine: добре ( good)) 
74–81 %: C including C -   good           (eq. in Ukraine: добре ( good)) 

64–73 %: D including D – satisfactory (eq. in Ukraine: задовільно (satisfactory)) 
60–63 %: E including E – acceptable    (eq. in Ukraine: задовільно (satisfactory)) 

   < 59 %: F  failded     (eq. in Ukraine: незадовільно (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,   U1- 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,   U1- 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,   U1- 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 

 

W1. The nonlinear polarization of solids. Second Harmonic Generation in Nonlinear 

Optical Crystal. Phase Matching  

W2. Spontaneous parametric down-conversion. Basic process. Applications  

W3. Optical bistability in a nonlinear Fabry-Perot interferometer with intensity-

dependent refractive index. Applications  

W4. Stimulated Raman scattering. Applications  

W5. Kerr-induced self-focusing  

W6. Self-phase modulation  

W7. Generation of Femtosecond Laser Pulses. The Ti:sapphire Oscillator 

W8. The standard techniques in determining the temporal profile of the pulse 

W9. Second Harmonic Generation of Femtosecond Laser Pulses 

W10. Stimulated Raman scattering  

W11. Ultrafast-laser-induced stimulated Raman scattering  

W12. Optical Solitons in a Nonlinear Fiber. Nonlinear Schrödinger equations  

W13. The evolution of two spatially separated light beams in a nonlinear Kerr 

medium  

W14. Nonlinear Optical systems. Principles and Phenomena  

W15. Nonlinear polarization effects  

W16. Optical Echo  

 

http://yandex.ua/clck/jsredir?from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1052.eYTLjI0UTP2NF62H_YrqcGT1e16mYW2Jcz0PxOLfqOod7DMJ1I-NgzJIlhnGgvAfSoxNP677a4OOClhdSxax8JeXHg9V2E5wLaOEMeH1DYfP_JdCzpyRId34aNRZTLOPQlNK3NXnPG-WCJ4M2YppI8Lv5CVmw4cFp0rNTEa2ocKuqwK7JnIP5cookqSGtL7L.f0e34b644f37888ab9fbe0ac94c3c172eb372d44&uuid=&state=PEtFfuTeVD5kpHnK9lio9ThluiZ1G4ojQRnDqP1wRIkdnIy1TZuw1A&data=UlNrNmk5WktYejR0eWJFYk1Ldmtxc0UwUUNFbkFZdWpmQVZkdzQ4M24yQjVBcUJ2T0FwZkZQdTk4SnJ4MlhTV0FEbWFsbmZ3U3h2bm9lYXdOZ21VMXNGRkZhQjZNRkVfOVlkYjVHTHRSeUY5QjZ6VENmM2lObE5zTHVQOGZ4cDgwY3NRaGRSSlVIYzAtNjgtSmI2a0RxTENMOVJoQlQzRVcyWVdMNzJ2NVdSQmQ1MlZRZjctSk5iUS03TGhGNXNt&b64e=2&sign=833fc58749a1948091916f97434be34b&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFIueHsCb5zk8yRIA2LQ5N7TeT33r__XpyyskZpZxDBRCfg3VLldXm1KFwHe9m1xDxlTdZIrwTeQinhQ3MjryWPDjodUQBr_TbcB-hxHvhFcqsr1PbsgZ-TixCNZ1hONuPmmtbzfwGKQLAHI8a64-7oQ9xRCUYJ_miG-pCk-N7P3su8Fex3-yqlJEaghnQ0l0kJGYx9VzBsokRBTKeL9LoGg&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVNaRQync0OYMvoK8TpL71rExgkJT6cOw0qWUu1mi13BNffLwA2jQkyZ-8k4eLghxaYTWxbpbSMWc3Nn-pA7xUTES1GVR8yeziUEcAMX08kXlVRMg41cmgtJeShb_EaLpXhzKpf3SIHTKlu9xvuK11Oi0TjAZi4snIDVPMdMko4YzZLFlDvWlzGVO2MS3RxaWUzGtMWkjylbPWYAwMAKbgJD4PLd4LG-DJQtRwjLtL2dVwrsErU20VdI5AGevAN9wnSPC3cndQbnQ4tGbshVnPsA&l10n=ru&cts=1463031660107&mc=4.930533369282981
http://yandex.ua/clck/jsredir?from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1052.eYTLjI0UTP2NF62H_YrqcGT1e16mYW2Jcz0PxOLfqOod7DMJ1I-NgzJIlhnGgvAfSoxNP677a4OOClhdSxax8JeXHg9V2E5wLaOEMeH1DYfP_JdCzpyRId34aNRZTLOPQlNK3NXnPG-WCJ4M2YppI8Lv5CVmw4cFp0rNTEa2ocKuqwK7JnIP5cookqSGtL7L.f0e34b644f37888ab9fbe0ac94c3c172eb372d44&uuid=&state=PEtFfuTeVD5kpHnK9lio9ThluiZ1G4ojQRnDqP1wRIkdnIy1TZuw1A&data=UlNrNmk5WktYejR0eWJFYk1Ldmtxc0UwUUNFbkFZdWpmQVZkdzQ4M24yQjVBcUJ2T0FwZkZQdTk4SnJ4MlhTV0FEbWFsbmZ3U3h2bm9lYXdOZ21VMXNGRkZhQjZNRkVfOVlkYjVHTHRSeUY5QjZ6VENmM2lObE5zTHVQOGZ4cDgwY3NRaGRSSlVIYzAtNjgtSmI2a0RxTENMOVJoQlQzRVcyWVdMNzJ2NVdSQmQ1MlZRZjctSk5iUS03TGhGNXNt&b64e=2&sign=833fc58749a1948091916f97434be34b&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFIueHsCb5zk8yRIA2LQ5N7TeT33r__XpyyskZpZxDBRCfg3VLldXm1KFwHe9m1xDxlTdZIrwTeQinhQ3MjryWPDjodUQBr_TbcB-hxHvhFcqsr1PbsgZ-TixCNZ1hONuPmmtbzfwGKQLAHI8a64-7oQ9xRCUYJ_miG-pCk-N7P3su8Fex3-yqlJEaghnQ0l0kJGYx9VzBsokRBTKeL9LoGg&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVNaRQync0OYMvoK8TpL71rExgkJT6cOw0qWUu1mi13BNffLwA2jQkyZ-8k4eLghxaYTWxbpbSMWc3Nn-pA7xUTES1GVR8yeziUEcAMX08kXlVRMg41cmgtJeShb_EaLpXhzKpf3SIHTKlu9xvuK11Oi0TjAZi4snIDVPMdMko4YzZLFlDvWlzGVO2MS3RxaWUzGtMWkjylbPWYAwMAKbgJD4PLd4LG-DJQtRwjLtL2dVwrsErU20VdI5AGevAN9wnSPC3cndQbnQ4tGbshVnPsA&l10n=ru&cts=1463031660107&mc=4.930533369282981
https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwj8qdaE-9PMAhWMA5oKHT1gDEkQFghQMAU&url=http%3A%2F%2Fwww.pa.msu.edu%2F~dykman%2Fpub06%2FSov.J.Quant.Electron_87.pdf&usg=AFQjCNEwHvNbw4CZUdmBCmt8d8DgbnOHTg
http://yandex.ua/clck/jsredir?from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1052.ak2Av-OGcF8pyf9Pk0IUGvn16FYF6KVshW23K0BbhZVgicu-P3uvPO2p01qoP-3b.bbf6ecfb24955a0f63bb0b2a6e7d329ea8b5551c&uuid=&state=PEtFfuTeVD5kpHnK9lio9T6U0-imFY5IshtIYWJN7W__5OmDf1KEgtdcxbkqzC7ujnHOMOUcEd8&data=UlNrNmk5WktYejR0eWJFYk1Ldmtxa3dBbHlKeXU3ZjFZMVZTaFhscTdQTE9Wbm1PTVN4Y2I1LU1CLTYzdVlwV2xuZDV0WkcySXlsaDFzZjM3ajJYQzZmR21vNHFWWTlTanhJOGJRSjF5WmVmUVFmUnZMOU0zU2NSNGllLXkyanI&b64e=2&sign=419dcd71d529665e8123831d90aebac1&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFIueHsCb5zk8yRIA2LQ5N7TeT33r__XpyyskZpZxDBRCfg3VLldXm1KFwHe9m1xDxlTdZIrwTeQinhQ3MjryWPDjodUQBr_TbcB-hxHvhFcqsr1PbsgZ-TixCNZ1hONuPmmtbzfwGKQLS7Hmpd2Pzm8Er-hQtw5F4Ziy71IwPqx50OYQ6k4fM0YEXZH9XvDx4-3Hh-l2X2dHmHmB1NeQnLA&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVbs6t7s6ygRLqBQ2PL1Pn0RrcxbFOckSFURaGpVHiTjQJzYyT4ZoqayVqTIQickldQXmRW_P8Ny_3hpdtlkiQz8flMKHWek9NJ9-PCIaPA79lg9Y3lax1zjPG0R3Mt4P0ZVThOacwmDFGiMxqZzqTfTLFE302eRYJ5bVThcfs3a7_ZN9xLFDOkwOXeN4WVYsjS52fj3U_DN8&l10n=ru&cts=1463035876051&mc=5.501706194928267
http://yandex.ua/clck/jsredir?from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1052.xFhoYeRHl-8gPhToWPjEbCcdGYppuL6KUIjOHI0o0t2XTg1QJv0bN1utC4UmDPTUclX2DtriOMpBKxGhseI-eQ.028975d24e8ad9c9a36ec8fd7331a3157a5d6c92&uuid=&state=PEtFfuTeVD5kpHnK9lio9ZA7Np24Z20t470I-vJO_GIiNhWIhYNH5g&data=UlNrNmk5WktYejY4cHFySjRXSWhXQWU0WFl4TjlqZ005SzBsZl9WdWJyNWJkSnVoSUVUOEJVRGNrSFRXc1dESkFFZjI5U2pFS21fLXpFSWZZVFVVTFZYcGZOa0xpcURhSVU5T1JCQk9mNWVPQ201ZmZaTTZqQ0RxLWdscUxJR21mWTRGWDFiSDhSU3E0djBPV1Y2ci1R&b64e=2&sign=a72a4b4683f79180305d2712962783d7&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFIueHsCb5zk8yRIA2LQ5N7TeT33r__XpyyskZpZxDBRCfg3VLldXm1KFwHe9m1xDxlTdZIrwTeQinhQ3MjryWPDjodUQBr_TbcB-hxHvhFcqsr1PbsgZ-TixCNZ1hONuPmmtbzfwGKQL0zjkEwW_PcwMgJpgTeST8aVVebwage81JEPaE89e2OjDrneePCVzpyTKDO-3QiOHztFCW7brlag&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVbs6t7s6ygRLqBQ2PL1Pn0RrcxbFOckSFfwEm0rWsHArRe620ACFGxwl9puQEM570Mza_H9B6IwlZ4hZzxbD7ICbR1POF0G7g&l10n=ru&cts=1463037488145&mc=5.08937327278503
http://yandex.ua/clck/jsredir?from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1052.7CtA0hqq-rHRcPDdfWGWVUU3xyuI7QMM8gyKKx9xLZRhvfFUt2Eu_1qfh05N0NFe.17c68b8082f750f2bb7328bf4880b9aeafd8587e&uuid=&state=PEtFfuTeVD5kpHnK9lio9T6U0-imFY5IshtIYWJN7W9LrEX8ZTa4hww2QE8QrZ2ZL_tbMrr0tus&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbTZGT1JpZXhhREY2Vlp3WUdFeElIdEd6cFN3ZEJQcTBDMnMyWk05MFllaTdUeVR6UDJPMExSeUFJMFVzR3NTOGkzdzhaemdTazNoWTV4M1owcV9UZUtyek02Mjc2Z1hSc1NGaDI2eHVkZU9POXdJTTJKb2tfSQ&b64e=2&sign=6a7a07453c152a3293e83a7ec4e96166&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFIueHsCb5zk8yRIA2LQ5N7TeT33r__XpyyskZpZxDBRCfg3VLldXm1KFwHe9m1xDxlTdZIrwTeQinhQ3MjryWPDjodUQBr_TbcB-hxHvhFcqsr1PbsgZ-TixCNZ1hONuPmmtbzfwGKQLGYO3YXnQQxLK7vkkC51GLU5jeNMc4SNR7oBrF_ru187OWoOPo0AJZ7fz06G2gEWdZGivx67-zcQ&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVbs6t7s6ygRLqBQ2PL1Pn0RrcxbFOckSFURaGpVHiTjRvEaCJKq0WIc1usPF34mqS6Gint-xmXrI&l10n=ru&cts=1463037615197&mc=4.510038733364022
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Literature: 

 

 

Compulsory reading 

 

И.Р.Шен. Принципы нелинейной оптики. М.: «Наука», 1989.  

Ахманов С.А. и др. Оптика фемтосекундных лазерных импульсов. – М.: Наука, 
1988. – 312 с.  
Новые физические принципы оптической обработки информации. Под ред. 
С.А.Ахманова и М.А.Воронцова. М.: Наука, 1990. 400 с.  

Recommended 

reading 

 

Г.Агравал. Нелинейная волоконная оптика. М.: «Мир», 1996.  

 
Estimation of the total working time of students: 

 

Contact hours  

Lectures 
34 

Seminars 
 

Other (consultation, meetings) 
14 

Students’ work 
hours (without 

the lecturer) 

Reading books and preparation for the lectures 
10 

Preparation for quizzes and exercises  
5 

Preparation of an individual presentation 
5 

Preparation to the exam 
15 

Total works’ hours  
75 

ECTS credits 1 ECTS = 25 h 
3 

 


