Kadenpa obmeii puzuku

JlekTop: mpodeccop CnenkoB Anekcanap MBanoBud

Ha3BaHue Kypca Ha pyCCKOM U aHTJIMMCKOM SI3bIKaX:

BouHBI B 0THOPOTHBIX ¥ HEOAHOPOIHBIX Cpeaax

Waves in homogeneous and inhomogeneous media

AHHOTAIHA:

B pamMkax Kypca paccMaTpUBarOTCsi OCHOBHBIE CBOMCTBa BOJIH B Pa3iMYHBEIX cpenax. Kypc cocrout u3 yerbipex uyacteil. B
MEepBOM YacTH pPAacCMAaTPUBAIOTCS OCHOBHBIE CBOMCTBA BOJH MallOW aMIUIMTYABL: TOTOKM SHEPTUH, BO3HUKHOBCHHE
MPOCTPAHCTBEHHON M BPEMEHHOH ITUCTIEPCHH, OCOOCHHOCTH MEPHOANIECKON U alepruoMYeckoil CBs3M MeX1y BolHaMu. Bo
BTOPOH YaCTH PacCMaTPUBAIOTCSI OCHOBHBIE CBOWCTBA HEITMHEHHBIX BOJIH. AHAIM3UPYETCS IOBEIECHNUE IPOCTHIX BOJH, BOJH B
cpene ¢ nuccumnanueit (ypasHenue broprepca), B cpeze ¢ aucrniepcueid, onucbiBaeMor ypasuenuem Kopresera - Jle Bpuza. B
TPeThEl YacTH aHATM3HPYETCA PAcIPOCTPAHEHHE BOJIH B HANPABILIONINX CUCTEMax, Ha MPUMEPE AIICKTPOMArHUTHBIX BOJIH
paccMaTpuBaeTCsl pPaclpOCTPaHEHHE BOJIH B OJHOPOAHBIX M TEPUOJMUYECKHX BOJTHOBOAAX. UeTBepTas 4acTh IOCBSIIECHA
OCOOEHHOCTSIM T'e€Hepalny BOJH (3JIEKTPOMArHUTHBIX). PaccMOTpeHne BeleTcss Ha MpuMepe BaKyyMHOW BBICOKOYACTOTHOM
3NEKTPOHUKH.

Abstract:

The course deals with the basic properties of waves in various media. The course consists of four parts. The first part
discusses the basic properties of waves of small amplitude: energy flows, the occurrence of spatial and temporal dispersion,
especially periodical and aperiodical wave coupling. The second part covers the basic properties of nonlinear waves.
Analyzes the behavior of simple waves, waves in a medium with dissipation (Burgers equation), in a medium with dispersion
described by the Korteweg - De Vries equation. In the third part analyzes the wave propagation in the guide systems. As
example electromagnetic waves, is considered the wave propagation in homogeneous and periodic waveguides. The fourth
part is devoted to the peculiarities of the generation of waves (electromagnetic). The review is conducted on the example of
vacuum microwave electronics.

Jlexrop: nouent KnaBcrok Anjpeit Jleonu1oBuy

Ha3zBanme Kypca Ha pycCCKOM M aHTJIIMHCKOM SI3bIKax:

Bseznenue B TeopHI0 KOHICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA

Introduction to the Theory of Condensed Matter

AHHOTALHA:

Teopust KOHICHCHPOBAHHOTO COCTOSIHUSI BEIECTBA 3aHMMAETCS HM3YYEHHEM CBOWCTB KPHCTAJUIMYECKHX TBEPABIX TEIl.
@usnka KOHICHCUPOBAHHOTO COCTOSIHMS CBOJHTCS, B CYIIHOCTH, K YCTaHOBJICHHMIO CBA3M MEXIYy CBOWCTBAMHU
WHMBHIYaJIbHBIX aTOMOB M MOJIEKYJ M CBOHCTBaM, OOHapyKHBAEMBIMH IIPH OOBEANHEHUH OIPOMHOTO YHCIIAa OJHHAKOBBIX
aTOMOB B KpHcTaJuIbl. braronapst ycrexam B JaHHOW 00JAacTH CTaJld BO3MOKHBIMH OTPOMHBIE JIOCTHIKEHUSI B KBAaHTOBOM
JNIEKTPOHUKE M JIPYTrUX O0JIAcTSAX, CBSA3aHHBIX C CO3JaHMEM HOBBIX MAaTEpPHAIOB C YHHKaJbHBIMU cBoicTBamu. [TosTomy
TEOpHsi KOHICHCUPOBAHHOTO COCTOSHHSA SIBJISICTCS OJHUM W3 Ba)KHEHIIMX HANpaBICHUH B HayKe HA CErOMHSIIHUN JICHb.
Hacrosmmuit Kypc NOCBSILEH aHaIN3y (PU3MIECKUX CBOWCTB KPHCTAIUIOB, IIOCIIEIOBATEIHHOMY ITOCTPOCHHIO aHATMTHIECKIX
MoJieNIel IPU UCCNEA0BAaHUY Pa3lIUYHbIX SBICHUN B TEOPHH KOHAECHCHPOBAHHOTO COCTOSIHUSA BemecTBa. IlocnenoBarensHo
paccMaTpuBalOTCs TEPMOJAMHAMUYECKHE CBOMCTBA KPUCTAJJIOB, pasjIiMuHbIC NPHOJMKEHHBIE Mozaend. Ha ocHoBe Teopum
B3aMMOJICHCTBUSL PEHTTCHOBCKOTO M HEUTPOHHOTO H3JIYYCHHH C (OHOHHOW MOJCHUCTEMOW aHAIM3HPYETCS YIpyroe M
HEYNpYyroe paccesHue YacTHIl KpucTautoM. IIoMHMO KiaccudecKux sSBICHUH M Mojeneil Ooiblioe BHHUMaHHE YICIECHO
COBPEMEHHBIM II0JIX0/IaM MPH U3YUCHUU CBOWCTB TBEPAOTO TENA.

Abstract:

The theory of condensed matter has been studying the properties of crystalline solids. Condensed matter physics is reduced
to establish a connection between the properties of individual atoms and molecules and properties detectable by combining a
huge number of identical atoms in crystals. Due to advances in this area it has been made possible huge advances in quantum
electronics and other fields related to the creation of new materials with unique properties. Therefore, the theory of
condensed matter is one of the most important areas in science today. This course focuses on the analysis of the physical
properties of crystals, consistent construction of analytical models in the study of various phenomena in the theory of
condensed matter. Consistently considered the thermodynamic properties of crystals, various approximate models. Based on
the theory of the interaction of X-ray and neutron radiation with the phonon subsystem analyzes the elastic and inelastic
scattering of particles crystal. In addition to the classical models of phenomena the great attention is paid to modern
approaches in the study of the properties of solids.

JlexTop: mpodeccop Canenkuii Anekcanap MuxainmoBud

Ha3BaHue Kypca Ha pyCCKOM U aHTJIMMCKOM SI3bIKaX:

OnTudeckre METOAbI UCCIEA0BAHUS MOJIEKYIISIPHBIX CUCTEM

Optical methods for studying molecular systems

AHHOTALMA:

B cneumanbHOM Kypce «OnTHUECKHE METOAbI HCCIEAOBAHUSA MOJIEKYJISIPHBIX CHUCTEM» IMOCIEOBATEIbHO H3JIararoTcst
MPUHLMIIBI MOJIEKYJSIPHONH ONTHUKU U MOJIEKYJSIPHOMH CIIEKTPOCKONHMH. PaccMaTpuBalOTCS COBPEMEHHBIE CIHEKTPaJIbHbIE
npuOOpHl, WCTOYHWKH, BKJIIOYAs Jla3epHbIE, W TPHUEMHHUKH cBeTa. llpeacraBieHBl MeTOABI abCOPOIMOHHOM,
momuHectieHTHOH, K- n KP-ciekTpockomnmu. M3mararorcst pu3mueckne OCHOBBI KaKIOTO U3 METOJIOB, PACCMATPUBAIOTCS
KOHKPETHBIC CXEMBI IKCIIEPUMEHTAIBHBIX YCTAHOBOK, JACTCS aHATN3 BO3MOXKHOCTEH KOMIUIEKCHOTO MCTIOIb30BaHUS TaHHBIX
METOOB /ISl YCTAaHOBIICHHUS (PU3MUECKUX TApaMETPOB MOJICKYJI M BEIIECTB.

Abstract:



In the special course "Optical Methods of Research of Molecular Systems" the principles of molecular optics and molecular
spectroscopy are consistently stated. Modern spectral devices, sources, including laser, and light detector are considered.
Methods absorbing, luminescent, IR - and Raman spectroscopy are presented. Physical bases of each of methods are stated,
concrete schemes of experimental installations are considered, the analysis of opportunities of complex use of these methods
for establishment of physical parameters of molecules and substances is given.

JlexTop: mpodeccop Kapasaes Bnamumup AnexcanapoBud

Ha3BaHue Kypca Ha PyCCKOM U aHTJIUICKOM SI3BIKAX:

CIeKTPOCKONIUYECKHE METOIBI B OMO(MU3UKE U SKOJIIOTHH

AHHOTALMA:

PaccmaTpuBaroTcss OCHOBHBIC 3aKOHOMEPHOCTH B3aHMOJEHCTBHS CBETa C OWOJNIOTHYECKUMH OOBEKTaMH, JaeTCs
mpencTaBieHne o0 (HOTOOMOJIOTHIECKHX TIpoIleccax M OO 0030p CHEKTPOCKOMUYIECKUX METOJOB, HCTOIB3YEMBIX IMPH
M3yYeHUH WX MEepBUYHBIX cTaguil. [logpoOHO paccMaTpuBarOTCA JTIOMHHECIICHTHBIE METOJBI, UCIIOIB3YEMBIE TIPH W3YICHUHN
CTPYKTYPHO-(QYHKIIMOHATBHON OpTaHM3alMi (OTOCHHTETHUECKOTO armapaTa pacTeHH: METOJbI OBICTPOH M MEIICHHOM
WHAYKIIHA (DITyOPECIICHIINN, METOJ] ONpeesieH s (QYHKITHOHAIBHOTO COCTOSIHHS PACTEHHH IO CIieKTpaM  (yopecueHm
3€JICHOTO JIUCTA, METOJl TCPMOJTIOMHHECIICHIINHU. Jlaf0TCS OCHOBBI METOJIa 3JCKTPOHHOTO MAapaMarHUTHOTO PE30HAHCA H €ro
MPUMEHCHHUS TIPU M3YYCHUU OHMOJIOTHUYCCKUX 00BEKTOB. CTYACHTH 3HAKOMSATCS ¢ XEMITFOMHHECIICHITUCH B OMOIOTHYECKAX
cucTeMax, OMO(PU3MYECKUMH OCHOBAMH 3pPCHUS, MeTodaMH (hIYOpPECICHTHBIX 30HJOB M CIHHOBBIX METOK. 3ioskeHue
MaTepHalia COIPOBOKIACTCS MHOTOYHCICHHBIMU MPHUMEPAMH HCIIOIh30BAHUS CIIEKTPOCKOIMMYECKAX METOIOB UCCIICAOBAHMS
B DKOJIOTHYECKOM MOHUTOPHHTE.

JlexTop: npodeccop Manmei3oB bopruc Banosuu

Ha3BaHue Kypca Ha pyCCKOM U aHTJIMMCKOM SI3bIKAX:

OnTuka GOTOHHBIX KPUCTAIUIOB 1 HAHOCHUCTEM

Optics of photonic crystals and nanosystems

AHHOTALHA:

Cneunansubelii Kype «OnTnka (QOTOHHBIX KPHUCTAJIOB M HAHOCHCTEM» IIOCBSIIEH aHAIM3y U O0O0OOIIEHHIO pe3ybTaToB
TEOPETHYECKUX W  OKCIEPUMEHTAIbHBIX HWCCICJOBAaHWH JIMHEHHBIX ONTHYECKUX SBICHWH, BO3HHMKAIOMIHMX IIPU
B3aUMOJICHCTBUM JIa3€PHOTO M3IYYECHUs] C HAHOCHCTEMaMH W JIMHEHHBIMU IIEPUOJMYECKUMH cpexamMu  ((pOTOHHBIMHU
KpPHUCTaJUNIaMH) B YCJIOBHSX OparroBckoi auppakuuu. K TakuMm SIBICHHSAM OTHOCSATCS: KMHEMaTH4ecKas M JUHAMHYecKas
OpoarroBekast AUGPaKIsI MOHOXPOMATHIECKUX BOJH U CBEPXKOPOTKHX JIa3epHBIX UMITYJILCOB B reoMeTpusix bparra u Jlays B
(OTOHHBIX KpHCTAJUIAX; (OPMHUPOBAHKE 3aNPEIICHHBIX (POTOHHBIX 30H; MEUIEHHBII CBET M JIOKAIN3AIMs cBeTa B (DOTOHHO-
KPHUCTAJUTMYECKUX BOJHOBOJAaX M Ae(deKTax; 3¢ ¢eKTbl MPOCTPAHCTBEHHOTO M BPEMEHHOTO DPACIIEIUICHHUS, CENCKTHBHON
KOMITPECCHH U (POKYCHPOBKH ONTHYECKUX UMITYIbCOB IIPY AWHAMUYECKON Audpaknuy no cxeme Jlays; mokann3anus cBeTa B
HaHOAHTEHHAX. BrllIenepeyncieHHble ONTUIECKUE SBICHUH MMEIOT HENOCPEICTBEHHOE 3HAUCHHUE IS pa3paOOTKH HOBBIX
METOJIOB YIPABICHHS NapaMeTpaMH M AWHAMUKOW KOPOTKHX ONTHYECKHX HMMIYNbcoB. C METOAMYECKOM TOUKM 3pEHHUS
Marepuan Kypca H3JIaracTcsi TakuM o0pa3oM, 4TOOBI YNTATENh CMOT CaMOCTOSITEIbHO CTaBUTh M PEIIaTh HOBBIC 3aJaddl Ha
OCHOBE PacCMOTPEHHBIX METO/IOB U MOIX0JIOB.

Abstract:

Special course "Optics of photonic crystals and nanosystems" is devoted to the analysis and synthesis of the results of
theoretical and experimental studies of linear optical phenomena occurring in the interaction of laser radiation with
nanosystems and linear periodic media (photonic crystals) under condition of the Bragg diffraction. These phenomena
include: kinematic and dynamic Bragg diffraction of monochromatic waves and ultrashort laser pulses in the Bragg and Laue
geometries in photonic crystals; the formation of forbidden photonic band gaps; slow light and localization of light in
photonic crystal waveguides and defects; effects of spatial and temporal splitting, selective compression and focusing of
optical pulses in the Laue scheme of dynamical diffraction; localization of light in nanoantenna. The above optical
phenomena are of direct importance for the development of new methods for controlling the parameters and dynamics of
short optical pulses. From the methodological point of view, the course material is presented in such a way that the reader
was able to independently formulate and solve new problems based on the review of methods and approaches.

JlexTop: npodeccop Jenenko Jleonnn I'puropseBuy

Ha3zBanme Kypca Ha pycCCKOM M aHTJIIMHCKOM SI3bIKax:

BrruucnurensHble METOZBI CHENNATM3MPOBAHHBIX 3a1a4

Technique of simulations of special problems

AHHOTAIHA:

B Hacrosmee Bpems peann3anys JTI000T0 3KCICPUMEHTA JOJDKHA COIPOBOXKAATHCA MOJCIMPOBAHWEM CUTHAJIOB BO BCEX
JETEKTOpax YCTAaHOBKH. B JEKIMOHHOM Kypce conepikaTcs 0a30oBble 3HAHHMA O NPHUHIUINAX MOCTPOSHHH COBPEMEHHBIX
KOMITBIOTEPHBIX Mporpamm. [IpuBoasTcs nmpuMepsl ctangapTHeIX makeToB nporpamm (GEANT4, CORSIKA u T1.11.), KOTOpbIe
UCTIONB3YIOTCS B MUPOBOII IpakTHke. B pamMkax Kypca CTy[EHTBI TO3HAKOMSATCS ¢ MPUHIMIIAMU MOJEINPOBAHUS CUT'HAJIOB B
naTdarkax (usmdecknx BenmduuH. [TogpooHo paccmaTtpuBaetcs Mmeton MonTte Kapio. PaccmaTpuBaroTest mpuMephbl H3BECTHBIX
9KCIIEPUMEHTOB 110 CIIyTHHKOBOM HaBHTaIlMM, MO TpOBepke 3(GQEKTOB CIENUaIbHOW TEOPHHM OTHOCHTEIBHOCTH, IIO
M3MEPEHUIO CKOPOCTH MIOOHHBIX HEHTPHHO, 1O JIETEKTUPOBAHUIO COJHEYHBIX HEHTpHHO. PaccMaTpuBalOTCsl OCHOBaHHUS IS
MOCTYJIMPOBAHUSI CYIIECTBOBAHHS TEMHOW MaTepHUU U KPAaTKO aHAJIM3UPYIOTCS SKCIIEPUMEHTHI 10 ee 0OHapykeHuto. Jlexmn
YHUTAIOTCS C UCTIOJIb30BAaHHEM COBPEMEHHBIX MYJIbTUMEIUIHBIX BO3MOKHOCTEH M TIPOEKIIMOHHOTO 000PY 10BaHHS.

Abstract:

All data of any experiment should be compared with the appropriate simulations. The basic knowledge of contemporary
program construction is included in the course. The examples of the standard packages GEANT4, CORSIKA and some
others codes which are commonly used are discussed.



Students are informed in general how to calculate signals in any detectors. The method Monte Carlo is discussed in some
details. Some experiments on the special relativity theory testing, the satellite navigation, measuring of neutrino velocity,
detection of solar neutrinos are discussed. The existence of dark mater is discussed and some underground experiments to
detect possible dark particles are examined. Lectures are delivered with help of the multimedia tools and other projectors.

Jlextop: npodeccop Apaksni Jles [TaBnoBuy

Ha3zBanme Kypca Ha pyCCKOM M aHTJIIMHCKOM SI3bIKax:

Onruueckas CIIEKTPOCKOIHS HU3KOPa3MEPHBIX CTPYKTYP

Optical Spectroscopy of Low Dimensional Structures

AHHOTAUMA:

Hacrosmuii y4eOHBIN Kypc TpenHa3HadeH I CTYACHTOB CTAapIIMX KypcoB (msmueckoro daxymbteta MI'Y B pamkax
MarucTepcKoi (b6akanaBpckoii) mporpaMMbl. B paMkax Kypca CTyIeHTHI JOJDKHBI TIOMYYUTh MPEACTABICHUE 00 ONTHYECKUX
CBOMCTBaX TBEPIOTEIbHBIX HAHOCTPYKTYP, TEXHOJOTUH UX M3TOTOBJICHUS U NMPUMEHEHUH B MPUOOpPaX HAHOMICKTPOHUKH U
OTITORJIEKTPOHHKH.

Jns ocBOeHWS NaHHOW NUCLUILIMHBI HEOOXOMUMBI 3HAHHMS, MOJYYEHHBIE B paMKax oOmero Kypca (HU3HMKH, KypcoOB
TEOPETHYECKOH MEXaHHUKH, JIEKTPOJUHAMHUKH, KBAHTOBOH MEXaHUKH, PU3NKN TBEPAOTO TENa U ONTHKH ITOJYIPOBOAHUKOB,
JMDJICKTPUKOB, METAJUIOB, a TaKXKe MaTeMaTHYeCKWX IUCLUILIMH - JIMHEHHOW anreOpbl, aHaiW3a, TEOPHH (QYHKIMH
KOMIUIEKCHOTO NepeMEHHOT0. B cBOrO ouepens, 3HaHMS, yMEHHS M HaBBIKH, TOJyYEHHBIE B paMKax JAaHHOTO Kypca, MOTYT
OBITH HCITIONB30BAaHBl NPU HU3YUEHHH KypcoB  (DM3MKM TBEpPAOTO TeNla, HAHO(MU3MKH, ONTHYECKOH CIIEKTPOCKOIHU
KOHIICHCHPOBAHHBIX CPEl.

Abstract:

This course is designed for senior students of the Physics Department of Moscow State University as part of the Master
(bachelor) program. As part of the course, students should get an idea about the optical properties of solid state
nanostructures, manufacturing methods and applications in nanoelectronics and optoelectronics devices.
For the development of this discipline requires knowledge obtained in the framework of general physics course, courses of
theoretical mechanics, electrodynamics, quantum mechanics, solid state physics and optics, semiconductors, dielectrics,
metals, and mathematics disciplines - linear algebra, analysis, theory of functions of a complex variable. In turn, the
knowledge, abilities and skills learned in this course can be used in the study courses of Solid State Physics, Nanophysics,
optical spectroscopy of condensed matter.

JlekTop: npodeccop Pycakos Bsdaecnas CepapumoBud

Ha3BaHue Kypca Ha pyCCKOM U aHTJIMMCKOM SI3bIKAX:

duznyecKrue 0OCHOBBI MECCOAYIPOBCKON CIIEKTPOCKOITHH

Physical basis of Mdssbauer spectroscopy

AHHOTAUMA:

Coxepxanue aucUUIIUHBL «DU3UYECKHE OCHOBBI MeccOay’pOBCKOH CHEKTPOCKONMU» IOCBAIIEHO H3JI0KEHUIO
TeopeTHyeckux ocHOB 3¢ dekra Meccbayspa, TMHAMHUIECKUX CBOMCTB M CBEPXTOHKMX B3aHMMOJCHCTBHH sii€p B TBEPIOM
Tene. B Kypce paccMaTpuBaloTcs TakKue BOIPOCHI, KaK:

- XapaKTEepUCTUKH SEPHOTO YIHEPTeTUUECKOTO MEPexoia U U3ITyIeHUs;

- cymHOCTh 3¢ dexta Meccbayspa, cXeMbl pacmaja MaTEPHHCKOTO sApa M MeccOaydpOBCKOTO Mepexoia, OCHOBHBIC
XapaKTEePUCTUKU MeccOayIpOBCKUX H30TOIIOB;

- TMHAMUYECKUE CBOWCTBA MECCOAYIPOBCKHUX sIIEP M BEPOSITHOCTH dPdeKTa;

- 3JEKTPUYECKOE MOHOIIOJIBHOE CBEPXTOHKOE B3aWMOJECHCTBHE U 3apsAfoBas IUIOTHOCTh 3JEKTPOHOB B oOnacTu
PacIoNOXEHHUS sIIpa, MEXaHU3MbI ()OPMHUPOBAHUS 3apsIIOBOH TNIOTHOCTH;

- BIEKTPUYECKOE KBAJIPYNOJIbHOE CBEPXTOHKOE B3aMMOACHCTBHE M TEH30p TPAaJUEHTa 3JIEKTPUYECKOrO MOJsl B 00JacTu
PacIONOXEHHUS SIIpa, MEXaHU3MbI (POPMHUPOBAHUS HEOTHOPOJHOTO HIIEKTPHUECKOTO MO B 00JIACTH PACHIONOKCHHUS SIIPa;

- MarHUTHOE AMIOJBHOE CBEPXTOHKOE B3aMMOJCHCTBHE M MeXaHH3MbI (popmupoBaHus 3P(PEeKTHBHOTO MarHUTHOTO TOJS B
00J1acTH pacIoyoKeHus spa, KOMOMHUPOBAHHOE CBEPXTOHKOE B3aMMOJICHCTBHE.

Ocoboe BHUMaHWE YAENAETCS B3aWMOCBSI3M CTPYKTYPHOTO, BAJICHTHOTO, 3aps0BOIO M CIIMHOBOTO COCTOSHHH
MeccOayIpOBCKOTO aTroMa, a TaKKe OCOOEHHOCTEH aTOMHOM, KPHUCTAJUIMYECKOW, MAarHUTHOW W DJIEKTPOHHOH CTPYKTYp
HCCIIEyeMOTO BEIIECTBA C XapaKTEePHUCTUKAMU CBEPXTOHKOTO B3aUMOAEHCTBUS MeccOaydpOBCKHX siIep.

Abstract:

The content of the discipline "Physical basis of Mdssbauer spectroscopy” is devoted to presenting the theoretical foundations
of the Mossbauer Effect, the dynamic properties and hyperfine interactions of nuclei in a solid. The course examines such
issues as:

- characteristics of nuclear energy transition and radiation;

- the essence of the Mossbauer effect, decay schemes of the parent nucleus and the Mossbauer transition, the main
characteristics of Mossbauer isotopes;

- dynamic properties of Mossbauer nuclei and the probability of the effect;

- electric monopoly hyperfine interaction and electron charge density in the vicinity of the nucleus, the mechanisms of
formation of charge density;

- electric quadrupole hyperfine interaction and electric field gradient tensor in the vicinity of the nucleus, the mechanisms of
formation of nonuniform electric field in the vicinity of the nucleus;

- magnetic dipole hyperfine interaction and the mechanisms of formation of the effective magnetic field in the vicinity of the
nucleus, combined hyperfine interaction.

Special attention is paid to the relationship of structural, valence, charge and spin states of the Mdssbauer atom and atomic,
crystalline, magnetic and electronic structures of the analyzed substance with the characteristics of the hyperfine interaction
of Mossbauer nuclei.



10.

11.

JlekTop: noent Kokmapos IOpuii AnexceeBud

Ha3zBanme Kypca Ha pycCCKOM M aHTJIIMHCKOM SI3bIKax:

MarHeTusM HaHOCHCTEM.

Magnetism of nanosystems

AHHOTAUMA:

MHorue coBpeMEHHbIE MAarHMTHBIE MaTepHalibl OTHOCITCS K HAaHOCHCTEMaM, BKJIIOYAloNm[e B ce0s HAaHOOOBEKTH —
HAHOYACTHIBI, HAHOTPYOKH, HAHOCTEpXHHM M Jp. K HaHOCHCTEMaM MOXHO OTHECTH TaKXKe MOJICKYJISIPHbIE MarHeTHKH,
(ymnepeHsl, MOHOCION W T.N. MarHWTHBIE CBOMCTBA HAHOCHCTEM MOTYT 3aMETHO OTJIMYAThCA OT CBOWCTB OOBEMHBIX
MaTepuanoB, B YaCTHOCTH, Onarojapsi MOBEPXHOCTHBIM M KBAaHTOBO-pa3MepHbIM 3¢dekram. Kypc BKIIOUaeT H3JIOKCHHE
TEOPETHYECKUX MPEICTABICHUH O MarHeTH3ME HAHOCHCTEM M 0030p pE3yNbTaTOB AKCIEPUMEHTAIBHOTO HCCIICIOBaHUS
Takux cucrteM. OOCYXJIaroTCsI OCHOBHBIE METOMBI OINpPEAETICHHUs CTPYKTYPhl M MAarHUTHBIX XapaKTEPHCTHK HAHOCHCTEM
(371€KTPOHHAsT MUKPOCKOIIHS, MATHUTOMETPUSI, PE30HAHCHBIE METOJUKH). PacCMOTPEHBI COBpEMEHHbIE MOAXOIbI K aHAIHN3Y
peanbHOW BHYTPEHHEH CTPYKTYphl HaHOOOBEKTOB, a Takxke S(P(PEKTOB HMX B3aWMOAEHCTBUS JIPYr C JIPYroM. YIeJeHO
BHMMaHHE BO3MOXKHBIM IPAaKTHYECKUM MPUMEHCHMSM MarHUTHBIX HAaHOCHCTEM (XpaHeHHe HWH(OpMalWH, CIUHTPOHHKA,
HarpaBJeHHasl JOCTaBKa JIEKapcTB U JIp.). M3yueHune crienkypcea npearosaraeT 3HaHue 3JIeKTpoMarHeTu3Ma B 00bEéMe Kypea
o01ei GU3MKH U OCHOB (PM3UKH TBEPAOTO Tea.

Abstract:

Many modern advanced magnetic materials can be considered as nanosystems which include various nanoobjects —
nanoparticles, nanotubes, nanorods etc. Molecular magnetics, fullerenes, monolayers have many features typical of
nanosystems. Magnetism of nanosystems is very special due to surface and size effects. The lectures present basic theoretical
idea and review experimental results concerning various aspects of magnetic phenomena in nanosystems. The electron and
magnetic microscopy, magneto-resonance techniques and other related structure and magnetic modern experimental methods
are discussed. We suppose to consider some realistic theoretical models of internal structure of nanoobjects and interactions
effects. Various applications of magnetic nanosystems are reviewed, e.g. imformation storage, spintronics, drug delivering
etc. To understand the lectures students should have strong background in classical electromagnetism and solid state physics.

JlexTop: crapumii npenogasaTtens Biacosa Mpuna MuxaiinosHa

Ha3panue kypca Ha pyCCKOM H aHIVIMHCKOM SI3bIKAX:

Oo61mas Guodusnka

General Biophysics

AHHOTALMA:

CrienmanbHbId Kype «O0mias Onopusnka» MOCBSAIICH M3JI0KEHHIO OCHOB OMO(H3WKN KaK Ha MOJEKYJISIPHOM H KJIETOYHOM
YPOBHE, TaK M Ha ypOBHE OpraHW3Ma 4eloBeKa. M3ymojkeHnme Kypca HAUMHAETCS C PACCMOTPEHHS TEOPETUYECKHUX OCHOB
OMoM3MKH — MOJICKYJSApHOH OnoPU3nuKH, OWOPU3UKH CIIOKHBIX CHCTEM. 3aTeM H3JIOKEHHE Kypca TEepexolIuT K
NPUMEHEHUIO TEOPETHYECKUX KOHIENIMI B aHAIN3€ KOHKPETHBIX OMOJOTHYECKHX IPOLECCOB — OMO(H3NKE KIETOUHBIX
npoueccoB, bnoduznke MeMOpPaHHBIX NPOIECCOB, OMOPU3UKE MEKKIETOYHBIX KOMMYHHKAIMH, OMO(pH3UKe ONOIHEPTeTHKN
KIeTKu. B maHHOM Kypce paccmarpuBaeTcsi OMO(QH3HMKAa HPOLECCOB, MPOTEKAIONIMX HA Pa3HBIX CTPYKTYPHBIX YPOBHSIX
opranmzanuu >kuBoro. Kypc paccuuran, mpexae Bcero, Ha CTYIEHTOB ¢uandeckoro ¢axynsrera MIY, koTopsle
MHTEPECYIOTCS Pa3IMYHBIMU NPWIOKECHUSIMH COBPEMEHHBIX TEXHOJIOTHH SKCHEPHMEHTAIBHONH (M3MKH K OHOJIOTHYECKUM
o0ObekTaM. 3a1a4a Kypca COCTOUT B AEMOHCTPALUH ISl CTYICHTOB €MHCTBa MHOT000pa3nsi ONOJIOTHYECKHX SIBICHUHN ITyTeM
PacKphITHs OOIIMX MOJICKYJISIPHBIX MEXaHH3MOB B3aUMOICHCTBUI, KOTOPBIE JIS)KaT B OCHOBE OMOJIOTHYECKHX IpoleccoB. C
METOJIMUYECKOM TOUKH 3peHHs MaTepHall Kypca N3Jaraercst TaKUM 00pa3oM, 9TOOBI CTYIEHT CMOT CaMOCTOSITEJIbHO CTaBUTh U
pemiate HOBbIE OMO(PHM3WYECKHE 3aJadyll Ha OCHOBE DPACCMOTPEHHBIX METOJOB M IIOAXOIOB. JIaHHBIH Kypc HMeEET
3NIEKTPOHHYIO BEPCHIO IS Mpe3eHTanuu. JIeKIunu Kypca YMTAarOTCS C HCIOJIb30BAHHEM COBPEMEHHBIX MYIbTUMEIHHHBIX
BO3MOYKHOCTEH.

Abstract:

Special course “General Biophysics™ is devoted to the presentation of the biophysics foundations as at the molecular and
cellular level and at the level of the human organism. The presentation of the course begins from a review of the theoretical
foundations of biophysics — molecular biophysics, biophysics of complex systems. Then the course presentation turns to the
application of theoretical concepts to analysis of biological processes — biophysics of cellular processes, biophysics of
membrane processes, biophysics of intercellular communications, biophysics of cell bioenergetics. This course is devoted to
biophysics of processes at different structural levels of organization. The course is constructed primarily for students of
Physics Faculty of Moscow University who are interested in various applications of modern techniques to biological objects.
The aim of the course is to demonstrate to students the unity of diversity of biological phenomena by description of the
molecular mechanisms of the interactions that lie in basis of biological processes. From the methodological point of view, the
course material is presented so that the student can able to set and solve new biophysical tasks by the basis of considered
methods and approaches. This course has the electronic version of the presentation. Lectures of course are accompanied by
modern multimedia technologies.

Jlextop: nonent Jlykamésa Exatepuna BukeHTheBHA

Ha3panue kypca Ha pyCCKOM U aHTJIMIICKOM SI3BIKAX:

MuxkpomarseTusm

Micromagnetism theory

AHoOTanus:

B ocHOBe MHKpOMarseTu3Ma JISKHUT KIaccuueckas (heHOMEeHOJIoTHYecKast Makpockonuueckas Teopus. OHa He CTaBUT CBOEH
HEeNbI0 0OBSCHEHNE TPHPOIBLI CIIOHTAHHONH HAMarHWYEHHOCTH, MarHUTHOW aHW3OTPONHHU U IPYTUX 3(PPEKTOB, MPHUCYIIUX
MarHUTOYTIOPSOYCHHBIM BeIIecTBaM. B Teopuu MHUKpoMarHeTusma 3TH SPQPEKTH MOCTYIUPYIOTCS W yUUTHIBAIOTCS
COOTBETCTBYIOIIMM 00pa30M 3aITMCAHHBIMHU BBIPAKESHUSMH IS TIOJTHON CBOOOHOM 3HEepTHU. Teopus CTaBUT CBOEH 3amadeit
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HaWTH TPOCTPAHCTBEHHOE pacHpeieieHNe HAaMAarHWYEHHOCTH M 33aBHCHMOCTh €r0 OT BPEMEHH, HCXOIS TONBKO U3
BBIPXXCHUH 17151 CBOOOHOM SHEPTHHU M OOIINX YpaBHEHUH PaBHOBECHS M ABHKEHUS BEKTOPA HAMarHMYEHHOCTH.

B kypce paccmarpuBaroTCs pa3lUuYHbIE THIIBI MarHeTHKOB: JAWAaMarHETHKH, IapaMarHeTHKH, (eppoMarHeTHKH,
¢eppumarneruku u T.1. Ocoboe BHUMaHUe yaensercs: peppomarHeTkaM u ¢peppurtam. M3ydaroTcs BUIBI B3aUMOJICHCTBHN B
MmarHeTukax. IlogpoOHO paccMaTpuBAalOTCSl CTATHYECKHE MAarHUTHBIC CTPYKTYpBI, peajn3yeMble B JTHX BEIIECTBaXx,
9KCIIEPUMEHTANILHBIE CIIOCOOBI OOHAPY)KEHHS M HCCIIEIOBAaHUS dTHX CTPYKTYp. Bo BTOpo# wacTu Kypca paccMaTpuBaeTcs
JMHAMHMKa HAaMarHWYEHHOCTH: MUKPOMarHUTHOE ypaBHEHHE, YpaBHEHHUE JBM)KECHHS HaMarHH4eHHOCTH (ypaBHeHue Jlannay-
JInpmuma) ¢ pasAUYHBIMH PETAKCAIMOHHBIMHM CJAraéMbIMH, H3ydaeTcsl (EppOMAarHUTHBIA pPE30HAHC, BBIBOIUTCS
JVCIIEPCHOHHOE COOTHOIICHHE Ul CIIMHOBBIX BOJH B MAarHMTHBIX IIEHKaX. Takke H3ydaeTcs ABMIKEHHE MAarHUTHBIX
HEOJHOPOAHOCTEH CTAIMOHAPHOTO MPOGMIS U MOAENb YOKepa Ul IBIKCHHS IOMEHHOW CTeHKH. BHUMaHMe yzxemnsercs u
K0JIe0aTeNbHOMY ABHKEHHIO TOMEHHOH I'PaHUIIBI.

Abstract:

At the heart of micromagnetism lies classical phenomenological macroscopic theory. It does not aim to explain the nature of
the spontaneous magnetization, magnetic anisotropy and other effects inherent in magnetically ordered materials. In
micromagnetism theory, these effects are postulated and accounted for properly write an expression for the total free energy.
The theory aims to find the spatial distribution of magnetization and its dependence on time, based only on the expression for
the free energy and the general equations of equilibrium and motion of the magnetization vector.

The course examines the different types of magnets: diamagnetic, paramagnetic, ferromagnetic, ferrimagnetic, etc. Particular
attention is paid to ferromagnets and ferrites. We study the kinds of interactions in magnets. Details are considered static
magnetic structures implemented in these materials, experimental methods for the detection and investigation of these
structures. In the second part of the course examines the dynamics of the magnetization: micromagnetic equation, the
equation of motion of the magnetization (Landau-Lifshitz equation) with different relaxation terms, we study the
ferromagnetic resonance, displays the dispersion relation for spin waves in magnetic films. Also studied the motion of
magnetic inhomogeneities stationary profile and Walker model for the motion of the domain wall. Attention is paid to the
oscillatory motion of a domain wall.

Jlextop: npodeccop [onsakos [etp AnexcannpoBud

Ha3zBanme Kypca Ha pyCCKOM M aHTJIIMHCKOM SI3bIKax:

KostekTHBHEIE SIBIICHHS B Pa3JIMYHBIX CpellaX, HHAYIUPOBAHHBIE JJICKTPOMArHUTHBIMH B3aUMO/ICHCTBUSIMU.

Collective phenomena induced by electromagnetic interactions in various media

AHoOTanuA:

Crnenkypc TOCBSIIEH KOJUIEKTUBHBIM SBJICHUSIM B CHCTEMax MHOTHX YacTHIL, MHAYIHMPOBAHHBIX JaJIbHOACHCTBYIOIINMHU
3JIEKTPOMAarHUTHBIMH B3aUMOJEHCTBUSAMH. PaccmarpuBaroTcss MPOOIEMbl MHKPOCKONMWYECKOTO OIMCAHUA U IPSIMOTO
YHCIEHHOTO MOJEIUPOBAHUS TakuxX cucTeM. OIHMCHIBAIOTCS Pa3IMYHbIe HPUOIMKEHUS MaKPOCKOIMHMYECKOTO OMHMCaHMS
CIUIOIIHBIX CPEX: THAPOAMHAMUYECKOE, KHHETHIECKOE, METO KPYMHBIX 4acThll. Pa3zOupaercs oliee pemieHHe 3aiadd o
pa3BUTHH BO3MYILCHHH B CIUIOLIHBIX CPEAax B paMKax METO/a TUCIICPCUOHHBIX YpaBHEHUH. PaccunTeiBaeTes u ncenenyercs
TEH30p AWHAMHYECKOH IHMIJIEKTPUYECKONH BOCIPHUUMYMBOCTH B PaMKax pPas3iIMYHBIX IMPHOIIKEHUH MaKpOCKOINYECKOTO
OIMMCaHMs CIUIOUIHBIX cped. M3y4aroTcst KOJUIEeKTUBHBIE CIIMHOBBIE 3()(EKTHI B AIEKTPOJMHAMHYECKAX CHCTEMaxX B paMKax
NPE/ICTaBICHUH TUIA3MEHHON CTUHTPOHUKH.

Abstract:

The special course is concerned with collective phenomena induced by long-range electromagnetic interactions in many-
particle systems. The problems of microscopic description and direct numerical simulation of such systems are considered.
Different approximations for macroscopic description of continuous media are concerned such as hydrodynamic, kinetic and
large-particle method. The general solution to the problem of disturbance developing in the continuous media is examined in
frames of the dispersion relation approach. The dynamic dielectric susceptibility tensor is derived by means of various
approaches of macroscopic description of continuous media. The collective spin effects in electrodynamic systems are
analyzed in terms of plasma spintronics.



