DuUsnKko-TexHUYeckni parkyneteT YHusepcuteta NTMO
Physics and Engineering Department of ITMO University

1.HasBaHue: CoBpemeHHble meToAabl UccnefoBaHmA
TBEPAbIX Ten
Course title: Modern investigation techniques of solids

2. PykoBoauTtenb NpakTuku: Mapuna 3amopaHcKas
AccucteHTbl: AnekcaHgp Tpodumos

Lecturer: Maria Zamoryanskaya

Assistants: Alexander Trofimov

3. KpaTtKaa aHHOTauumsA:
Llenbio NpakTUKKN ABASIETCA U3YYEHME COBPEMEHHbIX METOA40B UCCNeA0BaHMA TBEPAOro Tesia u
TBEPAOTENbHbIX FETEPOCTPYKTYP, NprobpeTeHme 3HaHUI 1 HaBbIKOB, NO3BOAAOWMX byayuiemy
CNeunanncty OpPMEHTMPOBATbLCA B MHOroobpasvmM AMarHOCTUYECKMX METOAO0B M BblbUpaTb
ONTUMabHbIN Habop MeToAoB ANA PelleHnsa pPasndYHbIX 3a4a4 B ob6nactm GUM3NKKM TBEpAOoro
Tena, GU3NYECKOro MaTepuanoBedeHUs, BbICOKMX TEXHOMOrMN, HaHOTEeXHOJIoTMh U T. n. B
NPOLLECCE MPOXOXKAEHUA MPAKTUKM CTYAEHTbl 03HAKOMATCA ¢ NpubopHon 6ason u npuobpeTyT
HaBblKM MPaKTUYECKOrO0 MPUMEHEHUA LUMPOKO PaCnpPOCTPaHEHHbIX MCCNenoBaTebCKUX
MeTOoA0B.

Short annotation:

The purpose of the practice is to study modern investigation techniques of solids and solid-
state heterostructures, acquiring knowledge and skills to enable the future specialist to
navigate the variety of diagnostic methods and select an adequate set of methods for solving
various problems in solid state physics, physical materials science, high technologies,
nanotechnology and etc. Within the course of internship, students will become familiar with
investigation equipment and acquire practical skills in applying widely used investigation
techniques.

4. HazBaHue nporpammbl u cemecTtp: Pusnka NoNynpoBoAHUKOB, 31 cemMecTp
Study program and semester: Physics of semiconductors, 3st semester

5. leTanbHOe onucaHue Kypca ¢ pasbueHmem no nekumam/cemmHapam/npakTmkam:

COBpEMEHHbIe mMmeToabl AMarHOCTUKU TBEPAbIX TEN.

1 BeeneHune: 0630p OCHOBHbIX METOL0B UCCNEA0BAHNA TBEPAbIX TEN, nekuma
npaBwu/ia BbINOAHEHWUA N1abopaTOPHbIX paboT
2-3 | NccneposaHme Tonorpadmm NnoBepxXHOCTM TBEPAbIX TEN MEeTOA0M npaKkTuyeckoe
aTOMHO-CUI0BOW MUKPOCKONUU 3aHATHe
4-5 | MeToz, NOKaNbHOM KaTOA40NOMUHECLLEHLLNN npaKkTuyeckoe
3aHATHe
6-7 | PeHTreHOCNeKTpPasibHbI MUKPOaHaAn3 npakTnyeckoe
3aHATHE
8-9 | NMpoBeaeHME 3INEKTPOHHOM AnTOrpadmUn C NCNOIb30BaHNEM PACTPOBOWA npakTU4eckoe
3NEeKTPOHHOM MUKPOCKONUMK 3aHATHE




10- | PeHTreHoBCKas gudpakuma: ¢a3osbli aHaNm3 npakTu4eckoe
11 3aHATMe
12- | UccnepoBaHme cocTaBa TBEPAbIX TE/1 METOA0M BTOPUYHO-UOHHOM Macc- npaKkTnyeckoe
13 | cnekTpomeTpumn 3aHATHe
14- | MpocBeynBaoLLAA IN1EKTPOHHAA MUKPOCKONNA npakTHuyeckoe
15 3aHATHe
16 | 3awmTa OoTYETOB, OOLLMI 3a4eT cemuHap
Detailed content and structure with sectioning of lectures/seminars:
Modern diagnostics methods of solids
1 Introduction: an overview of the basic investigation techniques of solids, | lecture
the rules of performing laboratory works
2-3 | The study of the surface topography of solids using atomic force practice
microscopy
4-5 | Local cathodoluminescence technique practice
6-7 | Electron probe microanalysis practice
8-9 | Electron lithography using scanning electron microscopy practice
10- | X-ray diffraction: phase analysis practice
11
12- | Investigation of the composition of solids by secondary ion mass practice
13 | spectrometry
14- | Transmission electron microscopy practice
15
16 | Report protection, overall score seminar

6. PekomeHgoBaHHasA AuTepatypa:
Textbooks:

1.

s w

10.

Lang D.V., Deep-level transient spectroscopy: A new method to characterize traps in

semiconductors, J.Appl.Phys. 45, 3023 (1974).

B.H. Abakymos, B.U. Mepenb, W.H. Accmesny. BesbiznyyatenbHaa pekombuHauus B

nonynposogHuKax. Mnasbl 1 n 2. C-M6. 1997.

B./1. boHu-bpyesuy, C.I. KanawHukos. Pnsmnka nonynposogHunKos. Hayka. MockBa. 1977.

C. 3n. ®usmka nosynpoBoOAHMKOBbIX Npnbopos. Mocksa. Mup.1984

CKaHMpylowWwan TyHHeNbHas M aTOMHO-CM/I0Bas MMKpOCKoONuA: nocobue no pabote Ha

munkpockone CMM-2000, YSEBHOE NMOCOBUME, MOCKBA-2007
NHTepHeT-canT KomnaHuu "HT-MAT": http://www.ntmdt.ru/

CKaHuMpylowWwmn 30HA0BbIN  MUKpockon “Solver PRO”. «PykosoactBo nosb3oBaTens:

OcHoBHas vactb» ("HT-MAT", 2006).

«KonnyecTBeHHbIN 3N1€KTPOHHO-30HA0BbLIN MUKPOaHanm3», Mocksa,«Mup», 1986
B.A. lnono, B.B. BoiiHa. "PeHTreHoBcKas andpakrometpua" NpogHo 2003, cTp. 31-35.
«PacTpoBas 3/71EKTPOHHAA MWMKPOCKOMUA W PEHTTEHOBCKMM MUKpoaHanus», MOocCKBa,

«Mwup», 1984

11. B.MupoHos OCHOBbI CKaHWpPYIOWEN 30HOO0BOM MMKpockonun, MockBa «TexHocdepa»,

2005

7. NpepBapuTenbHO NpoiigeHHble Kypcbl, Heob6XxoauMmble ANA U3ydyeHusa npegmerta: obuian
dun3nKa, p13MKa TBEPAOro Tena, ONTUKa
Course prerequisites: general physics, solid state physics, optics




8. Tun camocToATeNbHbIX 3a4aHUNA: CM. NPUNOXKEHHbIN dalin.
Assignments: see attached file.

9. Kak oueHuBaeTca ycrneBaemocTb NO Kypcy:

MaKcumanbHoe Konundectso 6an/10B 3a Kypc 100
MakcrmanbHoe KonmyecTBo 6anios 3a pelleHne 3a4au 0
MaKcrmanbHOe Konm4ecTBo 6anioB 3a BbICTYMIEHNE HA CEMMHAPaX 0
MaKcrMmaibHoe KOIM4YecTBO 6annoB 3a BCe NpaKTUYeckne paboTbl 70
(cm. npunoxxeHHbIN daiin)

MaKcrMmanbHoe Koin4ecTBo 6anioB 3a pUHANbHYIO 3aLLUTY OTYETOB 30

Grading policy:

Highest final grade for the course 100
Highest final grade for the problem solving 0
Highest final grade for the talk at the seminars 0
Highest final grade for the for all practical works (see attached file) 70
Highest final grade for the final report protection 30

10. lononHUTENbHbIEe KOMMEHTapUK: MPaKTUYECKME 3aHATUA NPOXOAAT C UCMO/Ib30BaHMEM
obopygoBaHua nab. guddysunm n gedektoobpasoBaHua B noaynpoBogHuKax ®TU nm. A. O.
Nodoe.

Additional comments: Practicum is held at the premises of the Diffusion and Creation of
Defects in Semiconductors Laboratory of the loffe Institute.



