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REETIE, EERYE - MRS - SHRICHRLEL OBRESITEB L VOCZNo0BEERMIN O FEy 7 2RE L, REBEE
BRICOWTEHERYT 5, EEOOITHIEROBITEEZET,

The lectures on some instrumental analyses and related techniques for inorganic materials will be given. The lectures include
practices on basic principles and applications.

DE)ZEEZ Learning Objectives

XIREHTICOWTZDRIBE RBEZEBRET 5,
EFE7A-THEHBICOVWTZOREE ERE2ERET 5,
TRVDHEDIICTOVWTZDRIB L EREERT B,
BAMICDOVWTZDRE L ER LIRS 5,
BETEMEICOVWTZORE L ERAERT S,

ESCA (XPS) I22WTZDRE L EBREERT 5,
BT E L ZORABICOVWTERET 5,

Bt

To understand the principles and experimental methods of X-ray diffraction.

To understand the principles and applications of scanning probe microscopy.

To understand the principles and practical applications of Raman spectroscopic analysis.

To understand the principles and the practical applications of thermal analysis.

To understand the principles of electron microscopy and its application for elemental analysis.

To understand the principles and the practical applications of ESCA (XPS).
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| To understand the principles and applications of machine learning. |

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H | #144&>x - XRD() XRD DR (XIOFEL T T v TOEME) 22V,
& | Guidance, X-ray diffraction (1) | After guidance on lectures, lecture on basic principles of X-ray diffraction (including
generation of X-ray and Bragg's law) will be given.
2 H | XRD(2) XRD ORE CHEA) CEBOB/K. T—XIC2WT,
Z | X-ray diffraction (2) Basic principles and applications of X-ray diffraction (including extinction rule and
instrumentation).
3 B | SPM(D) NIV FEREREEDEND, STM OREIZDOWVT,
Z | Scanning probe microscopy | Difference between bulk crystals and solid surfaces. Principle of scanning tunneling
(1) microscopy.
4 B | SPM(2) AFM OFE L STM, AFM EIE DERRIZDO W T,
% | Scanning probe microscopy | Principle of atomic force microscopy. Some examples of STM/AFM observations.
(2)
5 B | v aXamd) TR UDHEOFREBEFFHBICONT,
Z | Raman spectroscopic analysis | Raman spectroscopic analysis (1)
(1)
6 H | 5 oo STUARY MLOBRIEREE T AT M LOMRIEHEA~DISE,
Z | Raman spectroscopic analysis | Measurement method and application of Raman spectroscopy for material analysis.
(2)
7 B | &9 REENN. TNERDT. RNEETREF, BBELRE, ANET — X OBITAE,
% | Thermal analysis Thermogravimetric analysis, differential thermal analysis, and differential scanning
calorimeter. Techniques for data analysis.
8 H | EFEHMEQ) BFEOME, EFEMBEORBLBRDOTE 274,
& | Electron microscope (1) Behavior of electron beam. Principle of electron microscope and mechanism of
imaging.
9 H | EFEMEQ) BFEMEICL 59,
% | Electron microscope (2) Elemental analysis with an electron microscope.
10 | B | ESCA(XPS)(1) ESCA OB L EH - EEHMICDONT,
& | Electron spectroscopy for | Basic principles of electron spectroscopy for chemical analysis. Qualitative survey
chemical  analysis  (X-ray | and quantitative analysis using XPS.
photoelectron spectroscopy)
(1)
11 H | ESCA(XPS)(2) CFEL7 b RIARAHTICONT,
& | Electron spectroscopy for | Chemical shift. Depth profile analysis.
chemical analysis  (X-ray
photoelectron spectroscopy)
(2)
12 H | Python 7R ZIv72&d | 7RI VIDEA,
B E ERE (1)
Z | Machine learning basics with | Introduction to programming.
Python programming (1)
13 | B | Python 7075327104853 | HEAENSE AT S LOER,
B E ERE(2)
Z | Machine learning basics with | Writing of a simple machine learning program.
Python programming (2)
14 | B | Python 707537243 | #RE2E 0S5 L & A181L,
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BB ERE(3)
Z | Machine learning basics with | Machine learning program and visualization(GUI).
Python programming (3)
15 | B | &8
% | Overview

B | #ts, SE9ELZ | I ZEBLTVWEZENEELL,
Z | Takings of Inorganic chemistry, inorganic materials chemistry | and Il are desirable.

EZE+HRFE - EEIPVE, BRE L TCEA 12BN MY ZICE>TIEZDRY TR L,

B m

Preparations before lectures and reviews after lectures are required. Sufficient time is typically 1-2 hours but depends on
the topics.

2% [BESTOFEIE B3R (B2 (L2EAN) /72 b BEEMHN) [BERtse ERCEH] GHd) /
AYUT 4 (MHRRERFD. [k X RErER] (77%) /REEEX. WEE— X SESHET] (WEZBE) RAS
fEREFEMES] (WEHEBE) / [RESITRMEE E&70—78ME] ChE) / [RESITRINEE XLEFH
Skl &) / TRESTRINEE EEEFEME] L5

All textbooks mentioned above are in Japanese. Besides the Japanese textbooks, various English books are recommended.
For example, "Solid State Chemistry and its Applications" (A.R. West, Wiley), "Elements of X-Ray Diffraction" (B.D. Cullity,
Addison-Wesley), "Scanning electron microscopy and X-ray microanalysis" (J.I. Goldstein et al., Springer), "Scanning Probe
Microscopy (E. Meyer et al., Springer)".

BH | #2Z0BEOBRICSCTTML, GETAMER0 60%ULICHNIEERET D, REBIILFR— FBEETIHEELH D,
& | Evaluation will be based on the short-exam/quiz at the end of each lecture. The acceptance criteria is 60%. In some lectures

the short-exams will be substituted with homework.

EEP BERTROBEYT A X Hv>a v 28T 5,

Questions and discussion during or after the lectures are appreciated.
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