HHBEFREIE Educational Affairs (BT HIHIZEFE  Master's Course)
1. BEEMA Registration of Class Subjects
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To complete the master's course, students must attend the course for more than 2 years, complete 30 or more credits
and also receive the necessary research instruction. Then their dissertation must pass the final examination and
screening of the evaluation committee.

However, students who have accomplished considerable academic achievement might be conferred a master's degree

with just one year of attendance
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The list of courses opened, number of credits, and person in charge for the Master's course are explained on p47.
Master's course students are required to obtain at least 30 credits as instructed in the Regulation of Graduate School on
p34-38.
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Details of subjects offered for the Master's course (outline & syllabus) can be found on Okayama University's

homepage. Please consult the syllabus on the web.
URL:http://www.okayama-u.ac.jp/tp/student/syllabus_link.html#1
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Course registration must be done using the Course Registration System during the fixed period at the beginning of
fiscal year and new semester.
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Instructors of each class accredit completion of credits through examinations or research reports. However,
accreditation might be given through student's daily performance for special studies or practical work classes.
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Grade evaluations are described as "A+", "A", "B", "C", "Completed", "Approved" and "F".

Among these, "A+", "A", "B", "C", "Completed", "Approved" are passing marks (credits granted) and "F" is a
failing mark (credit not granted). In the case in which the student registered for the course but did not take the final test,
the result will be an insufficient evaluation. The student's grade will be recorded as "F" (in this case, the grade point is 0.)

Evaluation is based on your score as follows:

A+: 100-90 points, A: 89-80 points, B: 79-70 points, C: 69-60 points, F: 59 points or below.

Please check your own results on the internet.
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Students who wish to transfer credits from other universities (including foreign graduate schools) must first obtain

approval from respective supervisors, followed by that of the Dean of the Graduate School.
Transfer of credits is limited to 10 credits out of all credits required for graduation.
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Attending course off-campus (Dispatch to other graduate school)

LA O AN, MRKFORFR GEORFRELET,) I RFTFIC W TR L2 21T
£ edHLxiE, MMECKRRNICKVFHEHBOERRB LT T, ABRIZENET, FTaBGR2dniEk
DEF A, IREHMIZLIFELLATT,

Students who belong to the Master's course must obtain approval from a supervisor to get permission from the Dean
of the Graduate School when they intend to receive research instruction at other universities (including foreign graduate
schools) or at research institutions. The dispatch period is limited to 1 year.
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3. Class Subjects and Instructors
@ Division of Mathematics and Physics

Registration Method

1. Students must take 30 credits and above under the guidance of academic supervisor

2.Besides completing one division’s compulsory subjects (Seminars in Mathematics and Physics [8credits] and Advanced Study in
Mathematics and Physics [10credits]), one is required to complete another 8 credits from one own division

3. In addition of item 2 mentioned above, taking subjects from other division as selective subject are permitted

4.0ther subjects can replace compulsory subjects of 2nd year provided permission is obtained from academic supervisor.
5.Students are allowed to take "Advanced Lecture on Physical Science I ~IV" repeatedly and each is counted as elective credits.

6.Students are allowed to take "Academic English for Natural Science(Science common subject)” twice and this is counted up to 4
credits as elective credits.

However, Academic English for Natural Science isn't counted towards special credits for this course.

Class . Study Credits
Subjects No. Class Subjects Instructors Year ' Required | Elective
411019  Number Theory NAKAMURA Hiroaki, 1 2
411037 | Arithmetic ISHIKAWA Yoshihiro 1 2
411020 | Algebraic Geometry YOSHINO Yuji 1 2
411016  |Representation Theory YAMADA Hirofumi 1 2
411033 |Categories and Representations SUZUKI Takeshi 1 2
411021 Mathmatical Logic TANAKA Katsumi 1 2
411018  Analytic Geometry KI'YOHARA Kazuyoshi 1 2
411005 | Analysis on Manifolds KAKEHI Tomoyuki 1 2
411036  Surface Theory FUJIMORI Shoichi 1 2
411023 | Topology SHIMAKAWA Kazuhisa 1 2
411034 Homotopy Theory TORII Takeshi 1 2
411025 | Real Analysis OSHITA Yoshihito 1 2
411010 |Partial Differential Equation TAMURA Hideo 1 2
411026 | Analysis of Opperators HIROKAWA Masao 1 2
411035  Stochastic Analysis KAWABI Hiroshi 1 2
411028 | Topics in Algebra IKEHATA Shuichi 1 2

Topics in Discrete Geometry
411029 (This lecture is not offered in 2012) ! 2
411032 | Topics in Transformation Groups MORIMOTO Masaharu 1 2
411030 | Topics in Probability Theory SHIOZAWA Yuichi 1 2
Advanced Lecture on Mathematical Science A
49122 (This lecture is not offered in 2012) ! !
Advanced Lecture on Mathematical Science B
49123 (This lecture is not offered in 2012) 1 1
419124  Advanced Lecture on Mathematical Science C NAITO Satoshi 1 1
419125  Advanced Lecture on Mathematical Science D HINO Masanori 1 1
412037 |Fundamental Particle Physics and Cosmology SAKUDA Makoto 1 2
. . ICHIOKA Masanori,
412054  Materials Physics | MIZUSHIMA Takeshi 1 2
. . OKADA Kozo,
412055  Materials Physics 11 NISHIYAMA Yoshihiro 1 2
412040 High Energy Physics NAKANO ltsuo 1 2
412041  Experimental Astrophysics ISHINO Hirokazu 1 2
YOKOYA Takayoshi,
NOGAMI Yoshio,
412042  Solid-state Synchrotron Spectroscopy IKEDA Naoshi, 1 2
MURAOKA Yuji,
KONDO Ryusuke
ARAKI Shingo,
412030  Quantum Material Physics KAMBE Takashi 1 2
KONDO Ryusuke
ZHENG Guo-Qing,
412044  Superconductivity ICHIOKA Masanori, 1 2
KAWASAKI Shinji
OSHIMA Kaokichi,
412045  Quantum Magnetism of Matter MINO Michinobu, 1 2
KOHMOTO Osamu




Class Study Credits

. Class Subjects Instructors - -
Subjects No. ) Year | Required  Elective

Physics of Materials under Extreme Conditions

412020 1 2
(This lecture is not offered in 2012)
412053  Quantum Optics UETAKE Satoshi 1 2
KOBAYASHI Tatsuo,
412029  Physics of Strongly Correlated Electron Systems NOHARA Minoru, 1 2
KUDO Kazutaka
Synchrotron Radiation Physics
412043 1 2
(This lecture is not offered in 2012)
Magnetic Resonance in Solid
412026 - . . 1 2
(This lecture is not offered in 2012)
412031 Physics of Low Dimensional Materials 1 5

(This lecture is not offered in 2012)

Structural Phase Transition
412032 R i . 1 2
(This lecture is not offered in 2012)

Crystal Structure Physics

412017 (This lecture is not offered in 2012) 1 :
namg oo 1 2
nany S st s 1 2
nanis s of e 1 2
haoy SN 1 2
o (ot Qs o ogurs 1 2
sy Egeerl Ao physes 1 2
412051  |Fundamental Optics and Atomic Physics S e ! :

YOSHIMI Akihiro
Introduction to Advanced Fundamental Science
412049 1 1
(This lecture is not offered in 2012)

Advanced Synchrotron Material Science Course

412050 . . . 1 1
(This lecture is not offered in 2012)
YOKOY A Takayoshi,
IKEDA Naoshi,
. . NOGAMI Yoshio,
412052  Synchrotron Material Science Course MURAOKA Yuji, 1 2
KAMBE Takashi,
KONDO Ryusuke
412047 Advanced Object-oriented Programming Course for SAKUDA Makoto 1 1
Physics HASHIMOTO Shoji
419228  Advanced Lecture on Physical Science 1 ANDO Yoichi 1 1
419229  Advanced Lecture on Physical Science II HAZUMI Masashi 1 1
Advanced Lecture on Physical Science III
419230 1 1
(This lecture is not offered in 2012)
Advanced Lecture on Physical Science IV
419231 . . . 1 1
(This lecture is not offered in 2012)
410001 | Academic English for Natural Science NAKAMURA lan 1
410002 | Academic English for Natural Science MURRAY Garold 1
411012 Seminars in Mathematics and Physics Supervisor 1—9 3
(Mathmatics)
411013 Advanced_Study in Mathematics and Physics Supervisor 1—2 10
(Mathmatics)
412012 Seminars in Mathematics and Physics SAKUDA Makoto, 1 4
(Physics) ZHENG Guo-Qing
412022 Semlqars in Mathematics and Physics Supervisor o 4
(Physics)
412023 Advanced Study in Mathematics and Physics Supervisor 1—9 10

(Physics)




@ Division of Molecular Sciences

Registration Method
1. Students must take 30 credits and above under the guidance of academic supervisor.
2.Besides completing one division’s compulsory subjects (Seminars in Molecular Science [8credits] and Guidance in Molecular
Science [10credits]). one is reauired to complete another 8 credits from one own division.

3. In addition of item 2 mentioned above, taking subjects from other division as selective subject are permitted.

4.0ther subjects can replace compulsory subjects of 2nd year provided permission is obtained from academic supervisor.
5.Students are allowed to take "Academic English for Natural Science(Science common subject)" twice and this is counted up to 4
credits as elective credits.
However, Academic English for Natural Science isn't counted towards special credits for this course.

Class . Study Credits
Subjects Class Subjects Instructors Year Required Elective
413001  |Structural Crystal Chemistry ISHIDA Hiroyuki 1 2
413033 | Solid State Chemistry GOTOH Kazuma 1 2
413028 |Spectrochemistry KAWAGUCHI Kentarou 1 2
413032  |Infrared Spectroscopy TANG dJian 1 2
413014  |Electronic Theory in Organic Chemistry SATAKE Kyosuke 1 2
413042 |Synthetic and Physical Organic Chemistry OKAMOTO Hideki 1 2
413022  |Structural Inorganic Chemistry KURODA Yasushige 1 2
413023 |Reaction Mechanisms for Inorganic Compounds = OHKUBO Takahiro 1 2
. . SUZUKI Takayoshi,
413024 | Structural Coordination Chemistry SUNATSUKI Yukinari 1 2
Physical Chemistry of Surfaces
413009 (This lecture is not offered in 2012) ! 2
413010 |Synthetic Chemistry of Fine Powder TAGUCHI Hideki 1
413045 |Statistical Thermodynamics KOGA Kenichiro 1
Chemical Dynamics
413004 (This lecture is not offered in 2012) ! 2
413034 |Advanced Theoretical Chemistry TANAKA Hideki 1
413046 |Chemistry of Complex Systems MATSUMOTO Masakazu 1
Advanced Organic Chemistry
413011 (This lecture is not offered in 2012) ! 2
Advanced Synthetic Chemistry
413044 (This lecture is not offered in 2012) ! 2
413013 |Heterocyclic Chemistry of Natural Products HANAYA Tadashi 1 2
. . NISHIHARA Yasushi
413047 |Advanced Functional Molecular Chemistry IWASAKI Masayuki 1 2
413035 Advgnced Orgamc Materlal_ Chemistry 1 9
(This lecture is not offered in 2012)
413018 |Advanced Analytical Chemistry KANETA Takashi 1
413039 |Advanced Molecular Chemistry SUEISHI Yoshimi 1
413040 |Advanced Reaction Chemistry KADOTA Isao 1
. . KUBOZONO Yoshihiro
413041 |Advanced Material Chemistry EGUCHI Ritsuko 1 2
419306 | Topics in Molecular Chemistry I YAMAUCHI Miho 1 1
Topics in Molecular Chemistry II (This
419307 lecture is not offered in 2012) ! 1
419308 | Topics in Material Chemistry 1 TANAKA Shunitz 1 1
419309 |Topics in Material Chemistry I KINOSHITA Isamu 1 1
419314 |Topics in Reaction Chemistry I CHIDA Noritaka 1 1
Topics in Reaction Chemistry II (This
419315 lecture is not offered in 2012) ! !
410001 |Academic English for Natural Science NAKAMURA lan 1
410002 |Academic English for Natural Science MURRAY Garold 1
413036 |Seminar in Molecular Science Supervisor 1—2 8
413037 |Advanced Study in Molecular Science Supervisor 1—2 10




@ Division of Biological Science

Registration Method
1. Students must take 30 credits and above under the guidance of academic supervisor.
2.Besides completing one division’s compulsory subjects (Seminar in Biology[8credits], Guidance in Biology[10credits] and
Seminar in Bioloav Sciences [1creditl). one is reauired to complete another 8 credits from one own division.

3. In addition of item 2 mentioned above, taking subjects from other division as selective subject are permitted.

4.0ther subjects can replace compulsory subjects of 2nd year provided permission is obtained from academic supervisor.
5.Students are allowed to take "Academic English for Natural Science(Science common subject)” twice and this is counted up to 4
credits as elective credits.

However, Academic English for Natural Science isn't counted towards special credits for this course.

F:Iass Class Subjects Instructors Study .Credlts -
Subjects No. Year | Required | Elective
414001  Molecular Genetics KUTSUKAKE Kazuhiro 1 2
414023  Behavioral Genetics NAKAGOSHI Hideki 1 2
414029  Nucleic Acid Dynamics ABO Tatsuhiko 1 2
414032 | Genome Genetics TOMINAGA Akira 1 2
414010  |Biomolecular Dynamics YAMAMOTO Yasusi 1 2
414003 | Bioenergetics TAKAHASHI Yuichiro 1 2
414052  |Mechanisms of Plant Development TAKAHASHI Taku 1 2
414054  Plant Cell Development MOTOSE Hiroyasu 1 2
414048  |Plant Electrophysiology NAKAHORI Kiyoshi 1 2
414033  |Molecular Cytogenetics TAGA Masatoki 1 2
414009  Structure of Bio-macromolecules SHEN Jian-Ren 1 2
414006 | Advanced Neurobiology NAKAYASU Hiroshi 1 2
414035 Biology of Timing TOMIOKA Keniji 1 2
414056  |Neurogenetics YOSHII Taishi 1 2
414036  Environmental Biology SAIGUSA Masayuki 1 2
414037  |Molecular Endocrinology TAKAHASHI Sumio 1 2
414050 |Comparative Endocrinology KANAYAMA Munetoshi 1 2
414038  Marine Biology SAKAMOTO Tatsuya 1 2
414057  |Marine Molecular Biology SAKAMOTO Tatsuya, 1 2

OGOSHI Maho
414051  |Phylogeny of Marine Animals AKIYAMA Tadashi 1 2
414014 | Cell Signaling TAKEUCHI Sakae 1 2
414027  Molecular Mechanism of Development UEDA Hitoshi 1 2
414053 Neuroethlogy SAKAMOTO Hirotaka 1 2
Molecular Biology |
414043 (This lecture is not offered in 2012) ! 2
414044  Molecular Biology Il SHEN Jian-Ren 1 2
Integrative Biology |
414045 (This lecture is not offered in 2012) ! 2
414046 | Integrative Biology Il TAKAHASHI Taku 1 2
414055 |Summer Program in Marine Biology SAKAMOTO Tatsuyzt al 1—2 2
414058 |Advanced Program in Marine Biology SAKAMOTO leotalzatl al 1 2
410001 |Academic English for Natural Science NAKAMURA lan 1 2
410002 |Academic English for Natural Science MURRAY Garold 1 2
414040  Seminar in Biology Supervisor 1—2 8
414041 | Advanced Study in Biology Supervisor 1—2 10
414047 'Seminar in Biological Science Supervisor 2 1




@ Division of Earth Science

Registration Method

1. Students must take 30 credits and above under the guidance of academic supervisor.
2.Besides completing one division’s compulsory subjects (Seminar on Earth Sciences [8credits], Advanced Study in Earth
Sciences [10credits], and Advanced Earth System Science[2credits]), one is required to complete another 6 credits from one own

division.

3. In addition of item 2 mentioned above, taking subjects from other division as selective subject are permitted.

4.0ther subjects can replace compulsory subjects of 2nd year provided permission is obtained from academic supervisor.
5.Students are allowed to take "Academic English for Natural Science(Science common subject)” twice and this is counted up to 4

credits as elective credits.

However, Academic English for Natural Science isn't counted towards special credits for this course.

F:Iass Class Subjects Instructors Study .Credlts -
Subjects No. Year | Required | Elective
415035 Structural Geology SUZUKI Shigeyuki 1 2
415008 |Advanced Metamorphic Petrology NAKAMURA Daisuke 1 2
415051  Mantle Petrology NOZAKA Toshio 1 2
415050 |Advanced Mineralogy YAMAKAWA Junji 1 2
415033 | Long Period Seismology ODA Hitoshi 1 2
415054  |High-Pressur Mineral Physics URAKAWA Satoru 1 2
415049  |Principle of Earthquake Disaster Risk KUMAMOTO Takashi 1 2
415036  |Advanced Inorganic Geochemistry CHIBA Hitoshi 1 2
415045 | Evolution of Earth's Climate YAMANAKA Toshiro 1 2
415053 | Cosmo and Geoechemistry YAMASHITA Katsuyuki 1 2
415052  |Meteorite Geochemistry OKANO Osamu 1 2
415010 |Advanced Atmospheric-Hydrospheric Science TSUKAMOTO Osamu 1 2
415048  |Evolution of Earth and Planets HASHIMOTO George L. 1 2

415046 |Advanced Earth System Science Supervisor 1 2

. . . CHIBA Hitoshi,
415044 | Exercise in Frontier Earth Science YAMANAKA Toshiro 1 1
Advanced Course in Earth Sciences 1
419508 (This lecture is not offered in 2012) ! 2
. . NAKANO Takanori

419516  |Advanced Course in Earth Sciences II ISHIWATARI Masaki 1 2
410001 |Academic English for Natural Science NAKAMURA lan 1 2
410002 |Academic English for Natural Science MURRAY Garold 1 2
415024  |Seminar on Earth Sciences Supervisor 1—2 8

415025 | Advanced Study in Earth Sciences Supervisor 1—2 10




® Division of Mechanical and Systems Engineering

Registration Method
1. Students must take 30 credits and above under the guidance of academic supervisor.

2. Compulsory subjects are 16 credits and any subjects required by one’s academic supervisor.

3. Students from Material and Manufacturing Course, Energy System Engineering Course, Intelligent Robotics Course and Manufacturing System
Course must complete total of 6 credits, 4 credits from one’s own division and 2 credits from other division.

4. In addition of item 3 mentioned above, taking subjects from other division as selective subject are permitted.

5. Students who wish to take engineering practice course are required to submit application form and to obtain permission. Completion of
engineering practice course requires to complete 12 credits (4 subjects).

Class Stud Credits
Subjects Class Subjects Instructors uay i Selective . Note
N Year | Required ) Elective
0. Elective
431501~ Advance(_i Technical Writing and 1 9
Presentation
(Mechanical: 431501) (Mechanical ) KINUKAWA
Mari
( Systems))
(Systems:431502 ) MAEYAMA Shoichi
MATSUNO Takavuki
431069 |Seminar on Industrial Technologies GOFUKU Akio 1 2
431170 Intrc_)duct_lon to Mechanical and Systems 1 9
Enaineering
431171 |Advanced Engineering Design TUKAMOTO Shinya 1 2
431301~ |Graduate Introduction in Laboratory 1 | Supervisor 1 4
431401~ |Graduate Introduction in Laboratory 2 |Supervisor 1 4
431110 |Solid Mechanics TADA Naoya 1 2 Materials and
Manufacturing
431115 |Nontraditional Precision Machining OKADA Akira 1 2 Course
431126 |Combustion Engineering TOMITA Eiji 1 2 Energy Systems
Engineering
431128 |Introduction to Turbulence YANASE Shinichiro 1 2 Course
. . NORITSUGU Toshiro
431174 | Design of Intelligent Robot ! 1 2 :
g g SUZUMORI Koichi Intelligent
431175 |Advanced Mechanical System Control |WATANABE Kigo 1 2 Robotics Course
Safety Management Systems and GOFUKU Akio, .
431176 1 2
Interfaces MUNESAWA Yoshiomi gﬂzrt]:;agg”;g
431177 |Human Factors and Ergonomics MURATA Atuo 1 2 Y u
431164 |Control of Metallic Microsrructure SENUMA Takehide 1 2
431106 |Computational Solid Mechanics SARAI Takaaki 1 2
431159 |Material Design and Applications SHIMIZU Ichiro 1 2
431113 |Tribological Machine Design FUJII Masahiro 1 2
431116 Advanced Theory of Precision OHASHI Kazuhito 1 p)
Machinina
431124 Refr_lgera_rlon and Air Condirioning HORIBE Akihiko 1 2
Enaineering
431165 | Thermal Energy Conversion KAWAHARA Nobuyuki 1
131186 Blgmedlcal Mesurement and Cognitive WU Jinglong 1 9
Science
431178 |Advnced Signal Prosessing TAKAHASHI S?“’Sh" 1 2
HAYAMI Takehito
431189 | Career Training for Job-Hunting TUKAMOTO Shinya 1 2
Activities
430034 |Risk Analysis SUZUKI Kazuhiko 1 2
431180 Nonlinear Mechanical system Analysis MINAMI Mamoru 1 2
and Control
. . YANAGAWA Yoshinari,
431181 | Operation Management HAYAMI Takehito 1 2
L Lo . GOFUKU Akio
: Internsh E dS '
439100 |Internship in Engineering and Science TOMITA Eiii 1 2
431182 |Advanced Mechanical System Control | TAKAIWA Masahiro 1 2
431183 |Micro Sensors and Actuators KANDA Takefumi 1 2
431184 |Intelligent Systems KAMEGAWA Tetsushi 1 2
431185 |Intelligent Mobile Robotics MAEYAMA Shoichi 1 2
431190 |Advanced Systems Management ARIZONO Ikuo 1 2




Engineering Practice Course (Nuclear Safety Engineering Course)

Registration Method
For students who wish to take up engineering practice course
1. Student who wishes to take engineering practice course is required to submit application form and obtained permission.

2.Completion of engineering practice course requires one to complete a minimum 34 credits , which comprise of the mark ( 3%) subjects and a

minimum of 10 credits from common subjects ; 4credits of Nuclear Safety Engineering Course and 4 credits of other courses ( Enviromental Science

Course or Radiation Safety and Applied Radiology Course ). Above 10 credits obtained from common subjects can be counted as other courses

credits .

3. If the student of this course clears a course completion matter by above 2, the student of this course can satisfy position major completion matter.

4. Certificate of course completion will be given upon completion of the engineering practice course.

Class Credits
Subjects Class Subjects Instructors Required Select.lve Elective Note
No Elective
462301 | Nuclear Engineering I  Basic course 2
462303 | Nuclear Engineering II  Basic course 2
344007 Human activities and thfe environment - 9
Toward low-carbon society
479801 |Theories of Risk Society ODAGAWA Daisuke 2
344001 Risk Communication for Environmental KOBAYASHI Yoko etc. 9
Safety
479802 |Environmental Law and Policy TAKAHASHI Masanori 2
430034 |Risk Analysis SUZUKI Kazuhiko 2 Common Subject
462308 | RISk Research on Energy and KITAGAWA Hiroshi 2
Environment
462309 |Radiation Safety Management SHIBUYA Koichi 2
- YAMAOKA Kiyonori,
430042 |Radiation Metrology ISHIMORI Yu 2
430035 Pract_lcaI_Exermse for Safety 4
Anplication of Nuclear Resources I
130036 Pract,cal_Exeruse for Safety SUZUKI Kazuhiko 4
Application of Nuclear Resources IT
430037 |Robitics for Decommision NORITSUGU To_shl_ro, 2
SUZUMORI Koichi
. WAKAKURA Masahide,
430038 | Safety Eengineering TAKAGI Nobuo 2 Nuclear Safety
430039 Maintenance and Decommissioning SUZUKI Kazuhiko, 9 Engineering Course
Enaineering of Nuclear Fuel Facility SUGITSUE Noritake .etc.
GOHUKU Akio,
430040 |Human Factors MUNESAWA Yoshiomi 2
344002 |Radio Active Waste Management KITAYAMA Kazumi, 2
IAN Mackinley
Introduction to Nuclear Fuel Cycle and .
344005 Radioactive Waste ZAITSU Tomohisa etc. 2 Enviromental Science
344003 Special Topics on Environmental Mass |NISHIGAKI Makoto, 9 Course
Transport Processes KOMATHU Mituru
344044 | Atomic Fuel and Material Science HIESHIMA Shinji 2
462207 |Radiological Health Science YAMAOKA Kiyonori 2
162322 Applied Radiation Science and ISHIDA Kenyji, o
Enaineering YAMAOKA Kiyonori Radiation Safety and
462323 | Applied Therapeutic Radiology MITSUNOBL Humihiro, 2 Applied Radiology Course
ASHIDA Kozc
- TAGUCHI Yuji,
462324 |Radiobiology ONO Toshiro 2
Advanced Technical Writing and .
. P 2
Presentation
Seminar on Industrial Technologies X 2
Introduction to Mechanical and Systems % 9
Engineering )
Advanced Engineering Design X 2
Subjects of Division of Mechanical and
Systems Engineering(Selective Elective 4 2 subjects

and Elective)




® Division of Electronic and Information Systems Engineering

Registration Method
1. Students must take 30 credits and above under the guidance of academic supervisor.
2. Compulsory subjects are required subjects(15 credits) and any subjects required by one’s academic supervisor.
3. In addition of item 2 mentioned above, taking subjects from other division as selective subject are permitted.

4. Students who wish to take engineering practice course are required to submit application form and to obtain permission. Completion of
engineering practice course requires to complete 12 credits (4 subjects).
5. Students who wish to take Information and Communication Professional Course are required to submit application form and to obtain

permission.

6. One can also complete compulsory subjects of 2nd year in 1st year or replace these subjects with other subjects provided permission is obtained
from one’s academic supervisor.

Class . Credits
X Class Subjects Instructors Study Year
Subjects No. Required | Elective
432171 |Fundamentals of Applied Superconductivity KIM Seok Beom 1 2
432101 | Applied Magnetics TAKAHASHI Norig 1 2
432197  |Electric Power Control Engineering FUNABIKI Shigeyuk 1 2
432141 |Control Engineering IMAI Jun 1 2
432112 | Guided Wave Electronics SANAGI Minoru 1 2
432172  |Sensing Technology TSUKADA Keiji 1 2
432177 |Sensing Device Technology KIWA Toshihika 1 2
432142 | Applied Nonlinear Dynamics NARA Shigetoshi 1 2
432120  |Electronic Materials YAMASHITA Yoshifumi 1 2
432195 |Advanced Optoelections FUKANO Hideki 1 2
432118 |Advanced Electronic Devices TSURUTA Keniji 1 2
432122  |Advanced Theory of Algorithms JIMBO Shuiji 1 2
432164 |Learning Theory for Information AIDA Toshiaki 1 2
432169 |Advanced System Program TANIGUCHI Hidec 1 2
432173  |Programming Methodology NOMURA Yoshinari 1 2
432178 | Operating System Structure YAMAUCHI Toshihiro 1 2
432196 |Software Development Methodology TANIGUCHI Hidec 1 6
432151 |Advanced Processor Engineering NAGOYA Akira 1 2
432192  |Programming Language Processor Construction WATANABE Nobuya 1 2
432125 |Computer Vision SHAKUNAGA Takeshi 1 2
432126  |Media Information Processing TAKEUCHI Koichi 1 2
432189 |Advanced Course on Image Processing MIGITA Tuyoshi 1 2
432148 |Advanced Mathematical Programming KANATANI Kenichi 1 2
432179  |Modern Information Retrieval OHTA Manabu 1 2
432193 | Image Processing Program NIITSUMA Hirotaka 1 2
432127 | Artificial Intelligence Programming YAMASAKI Susumu 1 2
432128 |Advanced Theory of Programming MURAKAMI Masaki 1 2
432190 | Human-Computer Interaction SASAKURA Mariko 1 2
432108 |Introduction to Information Transmission MORIKAWA Y oshitaka 1 2
432199 | Theory of Statisitical Communication YAMANE Nobumoto 1 2
432174 | Theory of Formal Languages SUGIYAMA Yuji 1 2
432153 | Advanced Computer Architecture KAGOTANI Hirotg 1 2
432130  |Network Architecture YOKOHIRA Tokumi 1 2
432176  |Error Control Coding KUSAKA Takuya 1 2
432165 |Mobile Communications Engineering HATA Masaharu 1 2
432175 |Spread Spectrum Communications TOMISATO Shigeru 1 2
432003 |Mathematical Cryptography NOGAMI Yasuyuki 1 2
432001 |Digital Radio Communication Technologies DENNO Satoshi 1 2
: R FUNABIKI Nobug
432002  |System Security and Optimization NAKANISHI Toru 1 2
432160 |Multimedia Networks YAMAI Nariyoshi 1 2
432154  |Advanced Electromagnetic Compatibility TOYOTA Yoshitaka 1 2
432182 |Special Lecture of Communication Network Engineering A 1 2
432183 |Special Lecture of Communication Network Engineering B 1 2
432184  |Special Lecture of Communication Network Engineering C 1 2
s I - FUNABIKI Nobuo,
439200 |Internship in Engineering and Science TSUKADA Keiii 1 2
432201~ |Engineering English 1—2 2
(Electronic Engineering) 432201 ROBERT EVANS
(Information Engineering) 432202~432207 Supervisor
(Communication Network Engineering) 432208 Supervisor
439301~ Spe(?ific Besearch of Electronics and Information Systems Supervisor 1—2 ]
Enagineering
432501~ | Technical Writing Supervisor 1—2 2
432601~ | Technical Presentation Supervisor 1—2 2
432188 | Topics in Electronics and Information Systems Engineering | Supervisor 1 1




Information and Communication Professional Course

Registration Method

(DFor students who wish to take up a minor course

1. Students who wish to take thelnformation and Communication Professional Course are required to submit an application form and to obtain
permission.

2. The enrollment limit of the Information and Communication Professional Course is 20. If more than 20 people apply for this course, applicants
will be selected.

3. Completion of the Information and Communication Professional Course requires completion of a minimum of 12 credits.

2 credits obtained from the Internship in Engineering and Science can be counted as selective subject to satisfy the required number of credits in
this course.

4. For students registered in the Information and Communication Professional Course, all the credits obtained from the Information and
Communication Professional Course can be counted as selective subject to satisfy the required number of credits in master's course.

5. Certificate of course completion will be given upon completion of the Information and Communication Professional Course.

@For students who wish to take up specific credits in the Information and Communication Professional Course.
1. Registration is limited and it is based on first come first serve basis.

2. For students registered in the Information and Communication Professional Course, all the credits obtained from the Information and
Communication Professional Course can be counted as selective subject to satisfy the required number of credits in master's course.

Class Require-
X Class Subjects Instructors Credits ments for
Subjects No. .
completion
430028  |Practical Programming AMANO Noriki 2
430029  |Practical Method for Secure Systems KOMINE Hikaru ,etc. 2
430030 |\Web Programming KAWAKAMI Takeshi ,etc. 2
430031  |Project Management HONIDEN Osamu ,etc. 2 12
130201 Introduptlon to Information and Communication HANADA Yoshihito etc. 9
Professionals
432166  |Special Lecture of Information Security SATO Takaya ,etc. 2
430202  |Special Lecture of Information and Communication Systems |ISHIHARA Hiroyuki ,etc. 2




@ Division of Chemistry and Biotechnology

Registration Method
1. Students must take 30 credits and above under the guidance of academic supervisor.

2. Compulsory subjects are Research Works for Master Thesis on Chemistry and Biotechnology(10 credits), and the core-subjects; Concepts of
Frontier Applied Chemistry(2 credits), Conceots of Frontier Biotecnorogy(2 credits), and Technical Presentation(2 credits).

3. Students belonging to the Course of Chemical Technology must take 6 credits or above from the group (A) and 2 credits or above from the
group (B), or 6 credits or above from the group (B) and 2 credits above from the group (A).
Students belonging to the Course of Biorogical Technology must take 6 credits or above from the group (C) and 2 credits or above from the
group (D), or 6 credits or above from the group (D) and 2 credits above from the group (C).
4. In addition of item 3 mentioned above, taking subjects from other division as selective subject are permitted.
5. One can also complete compulsory subjects of 2nd year in 1st year or replace these subjects with other subjects provided permission is obtained
from one’s academic supervisor.

Class ) Credits
- Class Subjects Instructors Group | Study Year
Subjects No. Required | Elective
434001  |Functional Inorganic Materials Chemistry TAKADA Jun 1 2
434002 | Solid State Chemistry FUJII Tatsuc 1 2
434003 | Ceramics Chemistry KISHIMOTQG Akira 1 2
434004 | Electrochemistry HAYASHI Hidetaka 1 2
434005 | Particle-Fluid Engineering GOTOH Kuniaki 1 2
434006 | Colloid Chemical Engineering OSHITANI Jun 1 2
434007 | Chemical Reaction Engineering Ono Tsutomu 1 2
434008 | Synthetic Process Chemistry SUGA Seiji A 1 2
434301 | Advanced Materials Chemistry 1 1 1
434302 | Advanced Materials Chemistry 2 1 1
434303 | Advanced Materials Chemistry 3 1 1
434304 | Advanced Materials Chemistry 4 1 1
434305 | Advanced Materials Chemistry 5 1 1
434306 | Advanced Materials Chemistry 6 1 1
434307 | Advanced Materials Chemistry 7 1 1
434308 | Advanced Materials Chemistry 8 1 1
434009 | Polymer Materials Science OKIHARA Takumi 1 2
434010  |Functional Polymer Chemistry UCHIDA Tetsuya 1 2
KORENAGA Toshinobu
434011  Fine Synthetic Chemistry MITSUDO Kouichi 1 2
MANDAI Hiroki
434012 | Bioorganic Chemistry EMA Tadashi 1 2
434013 Metallo-Organic Chemistry TAKAI Kazuhika 1 2
434014 | Polymer Materials Science OSHIKI Toshiyuki 1 2
434015  |Physical Organic Chemistry for Molecular Design | KATAGIRI Toshimasa 1 2
434016 Spectrometric ldentification of Organic KUROBOSHI Manabu B 1 9
Compounds
434309 | Advanced Syntheetic Chemistry 1 1 1
434310 | Advanced Syntheetic Chemistry 2 1 1
434311 | Advanced Syntheetic Chemistry 3 1 1
434312 | Advanced Syntheetic Chemistry 4 1 1
434313 | Advanced Syntheetic Chemistry 5 1 1
434314 | Advanced Syntheetic Chemistry 6 1 1
434315 | Advanced Syntheetic Chemistry 7 1 1
434316 | Advanced Syntheetic Chemistry 8 1 1
434401 | Advanced Applied Chemistry 1 1 1
434402  Advanced Applied Chemistry 2 1 1
434101 Design of Artificial Biofunctional Molecules SERA Takashi 1 2
434102 | Advanced Molecular Enzymology TOBIMATSU Takamasa 1 2
434103 Molecular Genetics and Biological Function HAYAKAWA TorL 1 2
434104 | Cellular Biotechnology MAGARI Masaki C 1 2
434105 | Immunological Technology KANAYAMA Naoki 1 2
434106 Biochemiacl Engineering IMAMURA Koreyoshi 1 2
434107 Advanced Molecular Cell Biology MURAKAMI Hiroshi 1 2
434108 Biological Chemical Reactions INOKUCHI Tsutomu 1 2
434109 | Advanced Course for Biomaterials OSAKA Akiyoshi 1 2
434110 | Advanced Materials Chemistry HAYAKAWA Satoshi 1 2
434111  |Organic-Inorganic Hybrid Materials SHIROSAKI Yuki 1 2
434112 |RNA Technology OHTSUKI Takashi 1 2
- : SENO Masaharu D
434113  |Design of Biomolecules MIZUTANI Akifarm 1 2
434114 | Analysis of Protein Function FUTAMI Junichiro 1 2
434115 Instrumental Analysis of Proteins TADA Hiroko 1 2
434116  Science of Biomolecules MIZUTANI Akifumi 1 2
434117 | Organelle Systems Biotechnology SATO Ayana 1 2




Credits

F:Iass Class Subjects Instructors Group | Study Year
Subjects No. Required | Elective
434403 Advanced Biotechnology 1 1 1
434405 | Advanced Biotechnology 2 1 1
439400 Internship in Engineering and Science TAKADA Jun 1 2
434201~ Resea!’ch Works for Master Thesis on Chemistry Supervisor 1—2 10
and Biotechnoloay
434501 | Concepts of Frontier Applied Chemistry 1 2
434502 | Concepts of Frontier Biotechnology 1 2
434503~ | Tecnical Presentation Glenn Sumner 1 2

(Chemical Technology) 434503
(Biological Technology) 434504
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Lecture's commence date is not fixed yet.
Commencement date and other details will be announce through the graduate school's notice board when it is decided.

R E A =" HYMHE g & e
Class Subjects Contents Instructors Position Semester
OB FRERRER A
(1 D) PRk 24 F BB EE) Iy 47 BH
Advanced Lecture on (This lecture is not offered in 2012)
Mathematical Science A
PO RS B
(1 Bfr) (CERK 24 FFEBHREET) Io 47 B
Advanced Lecture on (This lecture is not offered in 2012)
Mathematical Science B
BB R C KiE Wik IR R TR PR
(1 BAH7) To be announced NAITO H T 220F 22 Fr #0d% [ 4 B i
Advanced Lecture on Satoshi Tokyo Institute of
Mathematical Science C Technology Graduate
School of Science
Professor
BORRLFAERGEFE D RIE HEF BRI | A RFERERE
(1 BAL) To be announced HINO TR HEZ | R
Advanced Lecture on Masanori Kyoto University
Mathematical Science D Graduate School of
Informatics
Associate  Professor
TR T v 7T I TEE | RE mA A R ROV — I A
(1 Bifr) To be announced HASHIMOTO | Bf9erétl #dz
Advanced Object-oriented Shoji High Energy
Programming Course for Accelerator Research
Physics Organization
Professor
WERRL R R  T RIE L B KR
(1 HAL) To be announced ANDO PEERIEMFITET R
Advanced Lecture on Yoichi Osaka University
Physical Science I The Institute of Scientific
and Industrial Research
Professor
PR AR 1T RIE PE B [ e 1B
(1 Bifr) To be announced HAZUMI TIeREnE Bz
Advanced Lecture on Masashi High Energy
Physical Science II Accelerator Research
Organization
Professor
LS T lIE = S|
(1 Bfr) (CFRL 24 BB T)
Advanced Lecture on (This lecture is not offered in 2012)
Physical Science I
R PRIV
(1 HAr) PRk 24 F BB ER)
Advanced Lecture on (This lecture is not offered in 2012)

Physical Science IV
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Lecture's commence date is not fixed yet.
Commencement date and other details will be announce through the graduate school's notice board when it is decided.

REFA M w YA o’ i &
Class Subjects Contents Instructors Position Semester
ST FERRGEER T (1D | RE iy EfE | AiRERT
Topics in Molecular Chemistry I | To be announced YAMAUCHI | filliE{b A0F5e & o 2 —
Miho WEHEZ
Hokkaido University
Catalysis Research
Center
Associate Professor
DAEFRRGER T (1 B (Fpk 24 FEEBRGEE)
Topics in Molecular Chemistry II | (This lecture is not offered in 2012)
WELERREE 1 (1D | RE R | dbEE KRR
Topics in Material Chemistry I | To be announced TANAKA HERBR AL A FEpe
Shunitz itz
Hokkaido University
Graduate School of
Environmental Science
Professor
WBEALFREREER T (1 B | RE AT B RIEHSERF-RFBE
Topics in Material Chemistry T | To be announced KINOSHITA | BEZ2HFZERE %%
Isamu Osaka City University
Graduate School of
Science
Professor
SO T (1 HAD | RE TH &EF¥ | BERBRTEITE
Topics in Reaction Chemistry I | To be announced CHIDA iz
Noritaka Keio University
Science and Technology
Professor
SOSbF R R T (1 BAL) (FRL 24 FEBGET)
Topics in Reaction Chemistry 11 (This lecture is not offered in 2012)
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Lecture's commence date is not fixed yet.
Commencement date and other details will be announce through the graduate school's notice board when it is decided.

RHEFHA N Fa HYHE BT & i &
Class Subjects Contents Instructors Position Semester
BRiESEE (2 HAL) HKIE PO RERE il | R LOR
Summer Program in To be announced SAKAMOTO | Mt i 32 BT
Marine Biology Tatsuya Okayama University

et al. | Marine Laboratory

B SeimEE (2 B RIE OA TR il | R LR
Advanced Program in To be announced SAKAMOTO | Mt i 32 BR T
Marine Biology Hirotaka Okayama University

et al. | Marine Laboratory
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Lecture's commence date is not fixed yet.
Commencement date and other details will be announce through the graduate school's notice board when it is decided.

REFA M w YA o’ i %
Class Subjects Contents Instructors Position Semester
JeimHERE A 32 (1 BAL) RIE T¥#E = ] LK
Exercise in Frontier Earth Science | To be announced CHIBA B KB %= o R
Hitoshi Okayama University
i/ FFBH | Graduate of Natural
YAMANAKA | Science and Technology
Toshiro
HERBLERERGER T (2 BAD) (CFRK 24 FHEBRGEE )
Advanced Course in Earth [ (This lecture is not offered in 2012)
Sciences |
HERB LRGSR D (2 D) | RE B B | A HERER BT SEAT
Advanced Course in Earth | To be announced NAKANO itz
Sciences 11 Takanori Research Institute for
Humanity and Nature
Professor
A BB | ARRE R R
ISHIWATARI | BEARFTERE #EZd%
Masaki Hokkaido University

Graduate School of
Science
Associate Professor
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etaﬂsywnl be announce through the graduate school's notice board when it is decided.

Commencement date and other
®XHRHA M i Y HE P - B4 fis 5
Class Subjects Contents Instructors Position Semester
MBS REAL i FHSREM B Z BB ICERE L T e o ik e L el — k& 1N 2 NE= 23 70 W 22 0 B T
Advanced Materials T, A 7 uZEMER A L2EE, BEEOHM L | MAE Kazuhiro | 28F} - 2% First
Chemistry 5 kT 5, HETHE, ET VA7 2 ERTORELESR Graduate School of Semester
434305 G ERNICH ) OO BT D, Engineering,
wIT, Zo~A 7 ufbFLY0HEME S LT, & Kyoto University

JRLA-ROA T B O R A R LN S, A f Professor

~A 7 m YT 7 E—ORGEBRERZERMICE

DS FiEEHET D,

Design and operation methodology using micro space is

explained for strict production of highly functional

materials. In the lecture, the fundamentals of transport

phenomena such as mixing and heat transfer in micro

space will be summarized quantitatively. Next, based on

these fundamentals, the methodology for strict design

and operation of microreactors will be explained and

discussed by illustrating strict productions of

nano-particle, organic compounds, etc.
MEHEREIL K 6 R HFEER CERAREUDFAE LS, R |[wiF Eh JE B KRR T IR
Advanced Materials T 2R Z RO D Z LIFHEETH D, £ Z TA|FUKUI Kunihiro [#FFER} - 2oz First
Chemistry 6 T, HUTHRSS X RO W BV 7 BRI R T Graduate School of Semester
434306 At B, AR RSB OV TR T D, Engineering,

Fio, BRx B E G 20F T v X A Hiroshima University

T 57 DITfERA STV 2 PID il 7 £ o2& il Professor

HHERIC OV T L#ET D,

It is very important to gain knowledge in

radiation so as to solve the serious accident at the

nuclear power plant. Therefore, this lecture deals

with the physical properties, management method,

application, measurement and biological effect of

the radioactive ray and X-ray. The various control

theories, such as PID control, applied to chemical

processes to synthesize chemical products are also

explained.
MR B b P Frm 7 S B EHI NS MR DG 7B 5 2B s k< | Ak B E SOk ierg s | At #
Advanced Materials b5, FAORIE, WBE, KW, £ L THE L4 | MURAKAMI [l 7 A AE - 255 - First
Chemistry 7 BEGaetl, MLT5EVnS&EICEbL L D |Ryu RIRHIESS Semester
434307 HIMIHRIZB N TEOERITT TITREG L TV 5, Kyoto National Museum

ZL T, BEROBFEIFOMBIITIATZZIEHD
Lo THBETIERY, A#ETIE, SESER
FHlAZELT, BARICBT2EBIZED MBI
LEHHRT 5, NEOBEORMZESZ LT, 2
WD OMERFDO G AMEEZE 25 ETHHEETH
%, NREHEET OFEREOHE Lz,

Metals are the excellent materials mankind firstly
obtained from the earth. The basis of a chain of
technologies as to metals, e.g. mining, smelting, refining,
alloying and processing, was already appeared in ancient
times, and can be regarded as the origin of modern
technology. This lecture, through a lot of examples,

Special Research Chair

I LR 2 oS
Okayama University
Faculty of enginerring
Guest Professor




which looks over the history of metal science and
technology in Japan, will contribute to consider the
future of materials science. It gives an opportunity of
“learning history’s lessons”.

B REAL 2455 8 Bt D)/ RFEMBE BT T — L2 RDICE [FH SRER | SRR - | AT
Advanced Materials DFERLDOIELRLLIRIMIEE RN T D, MURATA Bz First
Chemistry 8 S HICHBAL B 72 SOG M & 3R G AU DV T | Yasujiro Institute  for Chemical | Semester
S 2isRes DL ERBUS &S D 2Rk, 25 NS T Research,
434308 FINEIZ L B/ FNET T — L U OERRITONT, Kyoto University
PRI EERR T D,
WE A AL R 5 I Iy AMENE, @B, MBS S bICH | ZER B (M) W'E - BOEHESE | BT #
Advanced Synthetic AROE¥EREIZHRERTIOWPF L 72> TD, A|HISHITA Btk EJEAFZER - 2| First
Chemistry 5 R TIX, FRCHEREMEE T X v 7 ARPEE FEIXAL S | Syunichi =T —H—, Semester
434313 JEF) R OV R R % B O AR 3 2 M B R ICYSHIE v & —F
WIECOWTIHRT 5, 612, WEOMEHMLT 0 National Institute for
FARZONWTEA DT N—T DT T a—FiEEfl & Materials Science
T5Z & THRHT D, Group Leader
F o aENH LK
[ BRI HE e - Bz
WHE A ALK 8 GR—EBMEE b OZRAREIBEKIT, 28| R RFEEE - | A
Advanced Synthetic &8 L DRI R & D BSOS 2 T L 72 | TANASE Hifz First
Chemistry 8 Bz R BEREYE S FAMOBEE L TR 2D T 5, A | Tomoaki Nara women’s University | Semester
434316 ER T EAEEREROME L B REBICET Faculty of Science

DM E 2 7 2 R L, BOE ORFFEIC oW
THEIMT 2,
Metal-metal bonded multinuclear transition-metal
complexes have attracted attention as new functional
molecular devices,
properties and reactivity exerted by synergistic effects of
multimetallic centers. This lecture show fundamental

concepts for the structural and electronic aspects of

due to their intriguing physical

multinuclear organometallic complexes and recent

research topics with them.

Professor
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H ¥ BRFEIE Educational Affairs (%R  Doctor's Course)
1. BIEERN Registration of Class Subjects

(1) 23R B DOBFR Classes
FRIICHEM L SN B2 BT 2720 TR<, BCOFRAERZINT, 2o, IR AMtSE LE
o0 LIGHBEN Z AT AN 2B 2720, BEORBT 2HMOE LITRR D 0HORERA &L
RIZTBETED LI, ZRRRERBZHRLTONET,
Various classes have been established so that students can take courses to obtain the necessary units outside the

field of their specialty. This ensures that students not only engage in research in their field but also broaden their
academic base and develop versatility and a broad view of society.

(2) BEEE Planning for Registration
JRAE I OAERK S OBER B OBIEIC D= - T, IERE B R OREIIREH B ORELZ 20T, fHEDH
A F CITBEFHRR 2 B AR R R S P B R R PR S iR L T2 S,
When planning your study, after getting advised from your supervisor and co-supervisors, please submit your Study
Planning Sheet to the Graduate School Section by the designated date.

(3) B1EFHE Registration Method

O ETT2OICLBREENB OGFHRALKIT, 1 2B TT,
FEABOREICLY, IR T 2HEMRDHOHE 282 E0 1 2HMAEZBEL T ZEN, 2k,
1 2820 5 LML DR A B ZBET L2 LA TEET, FMiITko LB TY,
To complete the course, 12 units are required. Students must take a total of 12 units, including 2 units of seminars, under
the guidance of an academic supervisor.
Students are allowed to take up to 4 units offered by other majors.
Details are as follows:

[AERE 2 3]
2EDFRT 5 HEMENBOME 2 B
% OPEOTIRT 5 AEMESTOWEIL, 140 2 ¥k 3EF6 BrE CEEBETE 7,
(BU, 2 B4 CIEMm L BT, RIUMER H OB & LCAFE L,
GERAERE 108472l k]
HERUMBER (TR - kR E E0) MBORE 1 0Bk
% m$w<mﬁﬁf-mﬁikiﬁ%aa>@%ﬁﬂaﬁ,4$ﬁ%k@&bf@?%ﬁ%ﬁ&¢
HTENTEET,

[Compulsory Subjects 2 units]
Education research seminar in one’s major: 2 units
#  Students are allowed to take 2 units of practical classes per year, meaning a total of 6 units for 3 years, from their
own educational research seminar. However, when the student takes more than 2 units from the seminar he or
she is majoring in, those units are counted as units of selective compulsory subjects.
[ Selected Compulsory Subjects 10 units and above]
Courses offered by one’ s major, other majors, other graduate schools: 10 units and above
¢ Students are allowed to take up to 4 units from courses offered by other majors and other graduate schools.

@ AL L ORI RZERZEBE TONFFE L ONRIIE T A 5720, LRROORER BT 1 FRICERE
THIEERBEIDLET,

We recommend completion of subjects described above during the first year so that students can prepare for their
doctoral thesis, receiving research guidance in other graduate schools or studying abroad.

@ MERHBEBRORERHOFEMANE (BIEOREFTEF) 13, MLURER—L =B L T
FT, FH, A1 ¥ —Fy PTHRRBLTIZI N,
LR — B t— DB - (RHH O J > T 32
Details of subjects offered for the Doctor's course (outline & syllabus) can be found at Okayama University's
homepage.

Please check up the syllabus on the web.
URL: http://www. okayama-u. ac. jp/tp/student/syllabus_Iink. html#1

¥OHMEITOWTIE, 39 N—UnsIELLEEN,
The number of credits can be referred from p 39.
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2. Field of Study

M Division of Mathematics and Physics
1. Department of Mathematics

Research Areas Class Subjects

Instructors

Number Theory

NAKAMURA Hiroaki, Professor

Commutative Algebra

YOSHINO Yuji, Professor

Algebra Theory of Representations

YAMADA Hiro-Fumi, Professor

Model Theory

TANAKA Katsumi, Professor

Rings and Categories of Modules

SUZUKI Takeshi, Associate Professor

Geometric Structures

KIYOHARA Kazuyoshi, Professor

Spectral Geometry

IKEDA Akira, Professor

Geometry of Manifolds
Geometric Analysis on Manifolds

KAKEHI Tomoyuki, Professor

Differential Geometry of Submanifolds

FUJIMORI Shoichi, Associate Professor

Combinatorial Homotopy Theory

SHIMAKAWA Kazuhisa, Professor

Topology
Stable Homotopy Theory TORII Takeshi, Associate Professor
Mathematical Theory of Schroedinger TAMURA Hideo, Professor
) Operators
Real Analysis

Nonlinear Partial Differential Equation

OSHITA Yoshihito, Associate Professor

Analysis for Infinitely Many Degree of
Freedom

HIROKAWA Masao, Professor

Analysis of Operators
Infinite Dimensional Analysis

KAWABI Hiroshi, Associate Professor

Skew Polynomial Rings

IKEHATA Shuichi, Professor

Discrete Mathematics Geometry by Discrete Invariants

MORIMOTO Masaharu, Professor

Probability Theory

SHIOZAWA Yuichi, Associate Professor




2. Department of Physics

Research Areas

Class Subjects

Instructors

Quantum Physics in
Correlated Matter

Quantum Material Physics in Correlated
Matter

OSHIMA Kokichi, Professor

Magnetism in Correlated Matter

MINO Michinobu, Associate Professor

Quantum Structural Physics in
Correlated Matter

Quantum Structural Physics in Correlated
Matter

NOGAMI Yoshio, Professor

Quantum Structural Physics in low
dimensional materials

KONDO Ryusuke,Associate Professor

Correlation Physics by
Synchrotron Radiation

Diffraction Physics by Synchrotron Radiation

IKEDA Naoshi, Professor

Advanced Solid State Spectroscopy

KAMBE Takashi, Associate Professor

Materials Physics in Extreme
Environments

Physics under Extreme Environment

KOBAYASHI Tatsuo, Professor

Low Temperature Physics in Strongly
Correlated Matter

INADA Yoshihiko, Professor

Low Temperature Magnetism

ARAKI Shingo, Associate Professor

Low Temperature Condensed
Matter Physics

Superconductivity

ZHENG Guo-Qing, Professor

Physical Properties of Solids in High Magnetic
Fields

KAWASAKT Shinji, Senior Assistant Professor

Quantum Physics in
Condensed Matter

Physics in Functional Materials

NOHARA Minoru, Professor

Physics of Metastable Materials

Physics of Magnetic Materials

KOHMOTO Osamu, Associate Professor

Physics of Antienvironmental Materials

MATSUSHIMA Yasushi,Senior Assistant Professor

Physics of Solid Surfaces and
Interfaces

Electronic Structure of Solid Interfaces

YOKOYA Takayoshi, Professor

Physical Properties of Solid Interfaces

MURAOKA Yuji, Associate Professor

Physics of Condensed Matter

Quantum Theory for Solid-State Spectroscopy

OKADA Kozo, Associate Professor

Quantum Many-Body Physics

Quantum Materials Physics

ICHIOKA Masanori, Professor

High Energy Physics

High Energy Particle Physics

NAKANO Itsuo, Professor

Astroparticle Physics

Neutrino Physics

SAKUDA Makoto, Professor

Cosmology

ISHINO Hirokazu,Associate Professor

Extreme Quantum Physics

Fundamental Atomic Physics

SASAO Noboru, Professor

YOSHIMI Akihiro,Associate Professor

Physics of Quantum Universe

UETAKE Satoshi,Associate Professor

3. Cooperative Course (Department of X-rav Frontier Physics)

Research Areas

Class Subjects

Instructors

Advance Synchrotron
Radiation Physics

Condensed Matter Physics using Synchrotron
Radiation

SAKURAI Yoshiharu, Guest Professor

Instrumentation for Synchrotron Radiation
Physics

KIMURA Shigeru, Guest Professor

Application of condensed matter physics using
synchrotron radiation

HIROSAWA Ichiro, Guest Professor

Structural Physics using Synchrotron
Radiation

YOSHII Kenji, Guest Associate Professor




@ Division of Earth, Life, and Molecular Sciences
1. Department of Chemistry

Research Areas

Class Subjects

Instructors

Structural Chemistry

Solid Structural Chemistry

ISHIDA Hiroyuki, Professor

GOTOH Kazuma, Assistant Professor

Molecular Spectroscopy

Studies on Interstellar Matter

KAWAGUCHI Kentarou, Professor

Laser Spectroscopy

TANG Jian, Associate Professor

Molecular Organic Chemistry

Chemistry of Nonbenzenoid Aromatics

SATAKE Kyosuke, Professor

Organic Photochemistry

OKAMOTO Hideki, Associate Professor

Molecular Inorganic Chemistry

Solid Inorganic Chemistry

KURODA Yasushige, Professor

Surface Inorganic Chemistry

OHKUBO Takahiro, Associate Professor

Coordination Chemistry

Functional Coordination Chemistry

SUZUKI Takayoshi, Associate Professor

SUNATSUKI Yukinari, Assistant Professor

Physical Coordination Chemistry

KITA Masakazu, Professor

Molecular Surface Science

Semiconductor Interface Science

KUBOZONO Yoshihiro, Professor

EGUCHI Ritsuko, Assistant Professor

Solid Material Science

TAGUCHI Hideki, Associate Professor

Theoretical Physical
Chemistry

Statistical Mechanics

KOGA Kenichiro, Professor

Physical Chemistry

Advanced Chemical Reaction Theory

SUEISHI Yoshimi, Professor

Computational Chemistry

Dynamics of Condensed Phase in
Computational Chemistry

TANAKA Hideki, Professor

Non-equilibrium Statistical Thermodynamics

MATSUMOTO Masakazu, Associate Professor

Organic Chemistry

Natural Products Chemistry

KADOTA Isao, Professor

TAKAMURA Hiroyoshi Assistant Professor

Synthetic Carbohydrate Chemistry

HANAYA Tadashi, Associate Professor

Functional Organic Chemistry

Synthetic Organic Chemistry

NISHIHARA Yasushi, Professor

Asymmetric Synthesis

IWASAKI Masayuki, Assistant Professor

Analytical Chemistry

Analytical Chemistry

KANETA Takashi, Professor

Dynamic Separation
Chemistry

Precision Separation Chemistry




2. Department of Biological Science

Research Areas

Class Subjects

Instructors

Molecular Genetics

Bacterial Regulatory Biology

KUTSUKAKE Kazuhiro, Professor

Molecular and Developmental Genetics

NAKAGOSHI Hideki, Associate Professor

Biological Chemistry of Gene Regulation

ABO Tatsuhiko , Associate Professor

Bacterial Gene Evolution

TOMINAGA Akira, Associate Professor

Molecular Physiology

Plant Molecular Physiology

YAMAMOTO Yasusi, Professor

Light Energy Metabolism

TAKAHASHI Yuichiro, Professor

Molecular Cell Biology

Advanced Molecular Cell Biology

Fungal Molecular Cytology

TAGA Masatoki, Professor

Molecular Biophysics

Molecular Biophysics

SHEN dJian-Ren, Professor

Neural Control of Behavior

Structural Neurobiology

NAKAYASU Hiroshi, Associate Professor

Behavioral Neurobiology

SAKAMOTO Hirotaka, Associate Professor

Environmental Biology and
Chronobiology

Chronobiology

TOMIOKA Kenji, Professor

Evolutionary Biology

SAIGUSA Masayuki, Associate Professor

Chemical Correlation and
Control

Chemical Correlation and Control

TAKAHASHI Sumio, Professor

Adaptational Zoology

SAKAMOTO Tatsuya, Professor

Humoral Regulation of Cell Function

TAKEUCHI Sakae, Associate Professor

Developmental Biology

Developmental Genetics

UEDA Hitoshi, Professor

Plant Developmental Genetics

TAKAHASHI Taku, Professor




3. Department of Earth System Science

Research Areas

Class Subjects

Instructors

Dynamic Geology

Advanced Geology

SUZUKI Shigeyuki, Professor

Neotectonics

KAN Hironobu, Professor

Petrogenesis of Metamorphic Rocks

NAKAMURA Daisuke, Associate Professor

Petrology of Fluid-Rock Interaction

NOZAKA Toshio, Associate Professor

Advanced Mineralogy and Crystallography

Physics of the Earth and
Planetary Interior

Computational Seismology

ODA Hitoshi, Professor

Mineral Physics

URAKAWA Satoru, Associate Professor

Seismotectonics

KUMAMOTO Takashi, Associate Professor

Paleomagnetism and rock magnetism

UNO Koji, Associate Professor

Geochemical Cycle

Environmental Chemistry

CHIBA Hitoshi, Professor

History of life and Earth evolution

YAMANAKA Toshiro, Associate Professor

Solar System Chemistry

YAMASHITA Katsuyuki, Associate Professor

Atmospheric and Hydrospheric

Sciences

Boundary Layer Meteorology

TSUKAMOTO Osamu, Professor

Atmospheric Water Cycle and Climate
Systems

KATO Kuranoshin, Professor

Science of Planetary Surface Environment

HASHIMOTO George, Associate Professor




@ Division of Industrial Innovation Sciences
1. Department of Computer Science

Research Areas

Class Subjects

Instructors

Formal Language Science

Advanced Research on Human Interface

ABE Masanobu, Professor

Computer Model Theory

JIMBO Shuji, Senior Assistant Professor

Mathematics and Physics for Information

AIDA Toshiaki, Senior Assistant Professor

Computer Engineering

Advanced Research in Computer Software

TANIGUCHI Hideo, Professor

Advanced Research in Computer Hardware

NAGOYA Akira, Professor

Parallel and Distributed Processing

YAMAUCHI Toshihiro, Associate Professor

Software Design

NOMURA Yoshinari, Associate Professor

Pattern Information
Processing

Pattern Understanding

SHAKUNAGA Takeshi, Professor

Language Media

TAKEUCHI Koichi, Senior Assistant Professor

Intelligent Design

Optimization Computation

KANATANI Kenichi, Professor

Information Retrieval and Data Mining

OHTA Manabu, Associate Professor

Theory of Programming and
Artificial Intelligence

Intelligence Computation Theory

YAMASAKI Susumu, Professor

Theory of Concurrency

MURAKAMI Masaki, Associate Professor

2. Department of Information and Communication Systems

Research Areas

Class Subjects

Instructors

Information Transmission

Theory of Statistical Signal Processing

YAMANE Nobumoto, Associate Professor

Information System Design

Formal Approaches to Design and Verification

SUGIYAMA Yuji, Professor

High-Level Hardware Synthesis

KAGOTANI Hiroto, Senior Assistant Professor

Computer Networks

Performance Evaluation of Computer
Networks

YOKOHIRA Tokumi, Professor

High Reliable Communication

KUSAKA Takuya, Senior Assistant Professor

Mobile Communications

Mobile Communications

HATA Masaharu, Professor

Mobile Radio Transmission

TOMISATO Shigeru, Associate Professor

Secure Wireless System

Cryptography Design

NOGAMI Yasuyuki, Associate Professor

Multimedia Radio Systems

Multimedia Radio Systems

DENNO Satoshi, Professor

Distributed System Design

Theory of Distributed Algorithms

FUNABIKI Nobuo, Professor

Theory of Distributed Systems

YAMAI Nariyoshi, Professor

Theory of Distributed Security

NAKANISHI Toru, Associate Professor

Optical and Electromagnetic
Waves

Optical and Electromagnetic Waves and
Circuits

TOYOTA Yoshitaka, Associate Professor

Digital EMC Design

TOYOTA Yoshitaka, Associate Professor




3. Department of Electrical and Electronic Engineering

Research Areas

Class Subjects

Instructors

Applied Superconductivity
Engineering

Applied Superconductivity Machinery

KIM Seok Beom, Associate Professor

High Tc Superconductor Engineering

KIM Seok Beom, Associate Professor

Magnetic Device

Magnetic Device Design

TAKAHASHI Norio, Professor

Magnetic Device Analysis

TAKAHASHI Norio, Professor

Power System Control
Engineering

Power Conversion & Control Theory

FUNABIKII Shigeyuki, Professor

Distributed Parameter Systems

IMAI Jun, Associate Professor

Microwave Circuits

Microwave Circuit Analysis

SANAGI Minoru, Associate Professor

Microwave Circuit Design

SANAGI Minoru, Associate Professor

Measurement Systems
Engineering

Sensor Device Engineering

TSUKADA Keiji, Professor

Application in Measurement System
Engineering

KIWA Toshihiko, Associate Professor

Active Device

Active Device Fabrication

NARA Shigetoshi, Professor

Active Device Operation Analysis

NARA Shigetoshi, Professor

Device Materials

Device Materials

YAMASHITA Yoshifumi, Associate Professor

Materials Properties

YAMASHITA Yoshifumi, Associate Professor

Multiscale Device Design

Multiscale Numerical Analysis

TSURUTA Kenji, Professor

Functional Materials and Devices

TSURUTA Kenji, Professor

Optoelectronic Materials and
Devices

Photonics Device Engineering

FUKANO Hideki, Professor

Photonics Application

FUKANO Hideki, Professor




4. Department of Intelligent Mechanical Systems

Research Areas

Class Subjects

Instructors

Advanced System Safety

System Safety Design

SUZUKI Kazuhiko, Professor

Computational Intelligence

MUNESAWA Yoshiomi,Senior Assistant Professor

Intelligent Adaptive and
Learning System

Motion Control of Robotic Manipulator

MINAMI Mamoru, Professor

Construction Methodology of Robot System

MATSUNO Takayuki, Senior Assistant Professor

Intelligent System
Organization and Management

Intelligent Human Interface Engineering

MURATA Atsuo, Professor

Intelligent Process Systematization

HAYAMI Takehito, Senior Assistant Professor

Production Intelligence

ARIZONO Ikuo, Professor

Decision Making for Production

YANAGAWA Yoshinari, Associate Professor

Intelligent Machine Control

Intelligent Machine Control System

NORITSUGU Toshiro, Professor

Intelligent Machine Control Elements

TAKAIWA Masahiro, Associate Professor

Sysetm Integration

Actuator Engineering

SUZUMUORI Koichi, Professor

Micro Sensors and Actuators

KANDA Takefumi, Associate Professor

Interface Systems

Man-Machine Interface Systems

GOFUKU Akio, Professor

Design of Functional Mechanism

KAMEGAWA Tetsushi, Senior Assistant Professor

Mechatronic Systems

Mechatronic Systems

WATANABE Keigo, Professor

Autonomy of Mechatronics

MAEYAMA Shoichi, Senior Assistant Professor

5. Department of Advanced Mechanics

Research Areas

Class Subjects

Instructors

Control of Material Properties

Prediction and Control of Microstructure and

Mechanical Properties of Metals

SENUMA Takehide, Professor

Strength and Fracture of
Materials

Stress Analysis

SARAI Takaaki, Associate Professor

Applied Solid Mechanics

Solid Engineering

TADA Naoya, Professor

Materials Design

SHIMIZU Ichiro, Associate Professor

Machine Design and Tribology

Advanced Machine Design

FUJII Masahiro, Professor

Surface Engineering

KINOSHITA Hiroshi, Associate Professor

Nontraditional Machining

High Energy Beam Machining

OKADA Akira, Associate Professor

Manufacturing Engineering

Advanced Theory of Intelligent Machining

TSUKAMOTO Shinya, Professor

Advanced Precision Machining Technology

OHASHI Kazuhito, Associate Professor

Fluid Dynamics

Basic Turbulence Engineering

YANASE Shinichiro, Professor

Heat Transfer Engineering

Multi-phase Flow Heat Transfer and Thermal

Environmental Engineering

HORIBE Akihiko, Professor

Environmental Energy System

HARUKI Naoto, Associate Professor

Heat Power Engineering

Heat Power Engine Engineering

TOMITA Eiji, Professor

Laser-aided Diagnostics

KAWAHARA Nobuyuki, Associate Professor

Biomedical Engineering

Neuromedical Engineering

Wu Jinglong, Professor

Engineering Measurements Using Optical
System

TAKAHASHI Satoshi, Associate Professor




@ Division of Chemistry and Biotechnology
1. Department of Applied Chemistry

Research Areas

Class Subjects

Instructors

Inorganic Materials

Chemistry of Functional Inorganic Materials

TAKADA Jun, Professor

Thin Films of Inorganic Materials

FUJII Tatsuo, Associate Professor

Solid State Chemistry

Ceramics Materials

KISHIMOTO Akira, Professor

Material Electrochemistry

HAYASHI Hidetaka, Associate Professor

Polymeric Materials

Physical Properties of Polymers

UCHIDA Tetsuya, Associate Professor

Fundamenta 1 s of Polymer Solid Materials

OKIHARA Takumi, Senior Assistant Professor

Fluid and Particle Process
Engineering

Advance in Particle Characteristics

GOTOH Kuniaki, Professor

Design of Colloidal Particle Properties

OSHITANI Jun, Associate Professor

Interface Process Engineering

ONO Tsutomu, Professor

Synthetic Process Chemistry

Green Process Chemistry

SUGA Seiji,Professor

Synthetic Organic Chemistry

The Logic for Organic Synthesis

EMA Tadashi, Associate Professor

Organometallic Chemistry

Organometallic Chemistry

TAKAI Kazuhiko, Professor

Chemistry of Homogeneous Catalysts

OSHIKI Toshiyuki, Senior Assistant Professor

Heteroatom Chemistry

Molecular Structure Design

KATAGIRI Toshimasa, Associate Professor

Organic Electron Transfer Chemistry

KUROBOSHI Manabu, Associate Professor




2. Department of Biotechnology

Research Areas

Class Subjects

Instructors

Enzyme Science and Technology

Regulation of Biological Functions

SERA Takashi, Professor

Enzyme Mechanism and Function

TOBIMATSU Takamasa, Associate Professor

Instrumental Analysis of Protein Structure
and Function

TADA Hiroko,
Associate Professor

Applied Cell Biology

Cell Technology

KANAYAMA Naoki, Associate Professor

Bioprocess Engineering

Design of Biocatalysts and Bioprocesses

IMAMURA Koreyoshi, Professor

Design of Physiologically
Active Molecules

Mechanisms of Biofunctions

INOKUCHI Tsutomu, Associate Professor

Methods for the Synthesis of Biologically
Active Molecules

ISHIKAWA Teruhiko, Associate Professor

Biomedical Hybrids and
Composites

Biomedical Material Design

OSAKA Akiyoshi, Professor

Biomedical Material Synthesis

HAYAKAWA Satoshi, Associate Professor

Chemical Biology

Chemical Biology for Creation of Novel
Biosystems

OHTSUKI Takashi, Professor

Protein Science and
Technology

Design of Protein Function

FUTAMI Junichiro, Associate Professor

Nano-Biotechnology

Nano-Biotechnology and Medical Application

SENO Masaharu, Professor

Advanced Molecular Genetics of Cellular
Regulation

MURAKAMI Hiroshi, Associate Professor

Organelle Systems
Biotechnology

Organelle Systems Biology and Technology

SATO Ayano, Associate Professor

3. Cooperative Course (Department of Biomedical Materials Design)

Research Areas

Class Subjects

Instructors

Biomedical Materials Design

Computer-Aided Materials Design

TANAKA Junzo, Guest Professor

Structural Analysis of Biomedical Materials

NUKUI Akihiko, Guest Professor

Design of Hybridized Functions and Materials

SUETSUGU Yasushi, Guest Professor

Design of Tissue Compatible Materials

YAMAMOTO Akiko,Guest Professor

Materials Design for Tissue Regeneration

KIKUCHI Masanori,Guest Professor
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HFHBFREIE Educational Affairs (—EFITELTFEFE  Doctor's Course)

1. BIEERN Registration of Class Subjects
(1) %A HDB® Classes
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R D HMERBI P E B ORERBLBETEL LT TWET,
Various classes have been established, so that students can take courses to obtain the necessary units outside the field of
their specialty in geosciences.

(2) B{EEHE Planning for Registration
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KRR R FE LB RR P LICRE L, P TERADOAL X =Ry RO LREEEITR S TSI,
When planning your study, after getting advised from your supervisors, please submit your Study Planning Sheet to the
Graduate School Section by the designated date and register by using the Internet in the university.

(3) BfEHS 1 Registration Method
ETT DO LBERREREOAFEMEIT4 2 AT, HEHBORBICIY, 24EKRETIZI3 0L
ik, ETETIC4 2HMZRBELTIEEY, #EMIkoLB T,
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Completion of course requires minimum of 42 units. Under the guidance of supervisors, 30 units must be taken by the end
of the second year. The details are as follows:

By the end of the second year
Compulsory  Subjects

Education seminar in one's major: 8 units
Advanced study in one's major: 10 units
Research seminar I/1l in one's major: 4 units

Selective subjects: 8 units and above

From the third year to graduation
Compulsory Subjects
Research seminar Il in one's major: 2 units
Selective subjects: 10 units and above

It is suggested that the Selective subjects should be taken by the end of the second year to assist in preparing for a doctoral
thesis. Completion of course requires minimum of 18 units of Selective subjects.
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Qualification Examination:
At the end of the second year, students will be given a qualification exam that includes both oral exam and an essay

related to their research topics. At that stage, those who were not qualified will be asked to leave the program. The graduate
school intends to nurture elite scientists under such a competitive environment.
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Maximally ten units related to earth and planetary material sciences taken in master or doctor courses of other universities
or divisions can be substituted as the units of this program, under the guidance of the supervisors.
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The details of subjects offered for the Doctor course (outline & syllabus) can be view from the Okayama University's
homepage.
Please access the homepage and check on the syllabus.
URL: http://www. okayama-u. ac. jp/tp/student/syl labus_Iink. html#1
¥OHEMBIZOWTE, 43—=UnbTELEE N,

As for the number of credits, you can check it from p.43.
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2. Field of Study

@ Division of Earth and Planetary Materials Science

1. Department of Analytical Planetary Chemistry

Research Areas

Class Subjects

Instructors

Analytical Planetary Chemistry

Fundamental earth and planetary chemistry

MAKISHIMA Akio, Professor

Stable isotope geo- and cosmochemistry

MORIGUTI Takuya, Associate Professor

Chemical geodynamics

NAKAMURA Eizo, Professor

Chronology of earth and planetary materials

KOBAYASHI Katsura, Associate Professor

Mantle Geochemistry

TANAKA Ryoji, Associate Professor

Geology: Earth and other planets

TSUJIMORI Tatsuki, Associate Professor

Analytical Planetary Chemistry on the Early Solar System

KUNIHIRO Takuya, Associate Professor

2. Department of Experimental Planetary Physics

Research Areas

Class Subjects

Instructors

Experimental Planetary Physics

Experimental high-pressure earth science

YOSHINO Takashi, Associate Professor

Equation of state for earth and planetary materials

YONEDA Akira, Associate Professor

Rheology

YAMAZAKI Daisuke, Associate Professor

Synchrotron radiation applications for materials science

KANZAKI Masami, Professor

Spectroscopic techniques in earth and planetary sciences

XUE Xianyu, Associate Professor

Experimental magmalogy

YAMASHITA Shigeru, Associate Professor

Nano-scale mineralogy

TOMIOKA Naotaka, Associate Professor

Physics of liquids at high pressure

OKUCHI Takuo, Associate Professor

3. Cooperative Course (Department of Organic Geochemistry)

Research Areas

Class Subjects

Instructors

Organic Geochemistry

Organic geo- and cosmochemistry

Analysis organic materials on earth and planets

C-O-H-N-S volatiles in silicate melts and crystals and the interfaces

between organic and inorganic worlds

Astrobiology
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