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We study natural phenomena neighboring us in the course. Those phenomena are not considered in everyday life. However,
earthquakes, volcanic eruptions, typhoons, heavy rains, and strong winds attack us as extreme phenomena. The experiments
are major components in physics and chemistry, but the experiments of those phenomena in earth science cannot be
conducted. Thus descriptions or observations of the phenomena are important in earth science. It is rare that we experience
the extreme natural phenomena in our life. Two points of view are important in the study of earth science. One is a global
point of view. However, natural phenomena in earth science have regionality and earthquakes like Nankai earthquakes have
occurred in and around the Japanese Islands. Historical point of view is required to study variety of natural phenomena. We
study natural phenomena from the two points of view, i.e. global and historical points of view, and attempt to understand the
phenomena with physics and chemistry.
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& | Earth Science is observational. Targets of lecture.

Earthquakes (1) Sources and mechanisms of earthquakes

Volcanoes and volcanic eruptions

Generation of tsunamis by earthquakes and volcanic eruptions

Plate tectonics (1) Continental drift, sea-floor spreading

Plate tectonics (2) Geometry of plate motion, plate boundary, triple junction, hot spots

Earthquakes (2) Structure of the Earth's interior

Earth's deep interior (1) Data and methods

Earth's deep interior (2) Temperature, pressure, composition

Interaction between solid Earth and ocean-atmosphere

Generation of Earth's magnetic field

Earth's magnetic field and solar activity

Earth and moon (satellite)

Terrestrial planets

Giant planets and moons (satellites)
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DIXFEDOEZ, TL&D. BERTIEHZOREFEEFZ /O —NILERREBEENERICL Y TR TE 2 AJREMH

TR,

%= | Earth Science is | It is impossible to conduct experiments of geological and atmospheric phenomena.
observational.  Targets of | Important attitude may be to describe or record the phenomena. The lecture shows
lecture. the possibility that the difficulties are overcome by the studies based on global

and/or hist

2 B | #E (1) #EORREAEAR | ERBICECHZHEHTET 2L HED. FLAEOHMBICRVWTZONIEFETILA Y
T Q/oBAH) IChY, WMBESEEMICRD. HEINIDELIIWMEERILT
UM REBRT HI-OIEDN, TL—bTFO P RTRVWTEERBREATET
5.

& | Earthquakes (1) Sources | Itis possible to estimate forces acting on source regions of earthquakes. The forces
and mechanisms of | arerepresented by double couples for most earthquakes, and are equivalentto fault
earthquakes motions. The estimated forces and/or fault motions are used to understand

tectonics,
3 B | Al &k KL EHERA O BBRROEN EEZ DI ENHED, BRARZKATOEALNHE, %
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o<, Bhek (HXE, Hisk) ICRRINELEACOVWTHEBT 5.

Z | Volcanoes and volcanic | Volcanoes are considered to be products of thermal processes in the interior of the
eruptions Earth. Various types of volcanic eruptions are seen. In many cases, seismic activities
precede to the eruptions. Recent volcanic eruptions observed by instruments are
expl
4 H | EREEERR ERISEEEEICL Y REL, HEICKYREZBEFEMRESH T RS S, fEoT,
ERIGEFEMEOA N X LICET 2EELRBER LT o TCLS, ALAEBISEWLE &
21E, AT MO BRES FR 5| ER .

& | Generation of tsunamis by | Tsunamis (sea waves) are generated by oceanic earthquakes and reflect the crustal
earthquakes and volcanic | deformation of sea bottom caused by the earthquakes. Thus tunamis possess
eruptions important information on the mechanisms of oceanics earthquakes. The collapses

of volcanoes accompa
5 H| 7L—FtT72 =20 (1) K| KEBESRIEAEFEFORAMEOMERHEN ZHBAT 2720 ICRESI N, HEYF
BEfSENER, BFELA FHITIFEORINTA, HEROKMMEEEE L /- HERYEBEZEL S IETBE SN B
RARPRITEFELARIMRREIN, KEBBRIZEEL .

= | Plate tectonics (1) | Plate tectonics (1) Continental drift, sea-floor spreading
Continental drift, sea-floor
spreading

6 B| 7Lb—+t72b=02(2) 7| 7L—+T77 b0 ROZZGBEERAGOBERICENZ, HIREKEIZ3BEOER
L— MEFSOKMAZ, TL—b | 2ER (BER, BER, I VRT7+—LBER) CLUDTLENETL—MIED
BR, ZE2E8, Ty PR | MTsY, REDT 7 =0 XE2 7L — OB EEBICLYRBT AL OTHS. T
v b L— FEBOEFE, FL—MER, ZE2ER, Fy FARY MIDWTEHBET 5.

I | Plate tectonics (2) Geometry | Idea of plate tectonics was proposed right after the sea floor spreading. The basic
of plate  motion, plate | idea of plate tectonics is that the Earth surface is covered by plates divided by three
boundary, triple junction, hot | different types of boundaries, trench, ridge, and transform fault plate boundaries
spots

7 B | #E (2) HIRKNEHEE RN OMEFHEIEIL P K, SIK, RER HMREBHREBZAVCREINS. IR
WIBEL L3 RTBEERDDIEARNRT 7O —FZ2RAL, KDO/ZETILOHER
RNERXAF Iy 7 RICETRERICDOVTCERT 5.
& | Earthquakes (2) Structure of | Seismic structure of the Earth's interior is determined from observations of P waves,
the Earth's interior S waves, surface waves, and free oscillations of the Earth. Basic approaches for
determining spherical structure and 3-dimensional structure are explained and
implicatio
8 B | #ECRBEE (1) T—4 LA | thEROBR BT SHIRNED P IREV S BRERESH A5 Z LA HES. ks
= BT 2MEOEEIHEETER L BETREMITONS. > THEKRESHLIST
ITHERERDEOBETEREBEAMD Z L IFHER WL, HOoTF—%, BIZILESH, #
BMETE, RXPEHEOT—KHFBEICRD, INLOT—RXEMEFT—REEAED
B THIKABOHEEER E BEDDTHZRD D,
ZE | Earth's deep interior (1) | Seismology provides us with important information on the distribution of velocities of
Data and methods P wave and S wave. Properties of the materials that constitute the Earth are related
to several elastic constants and density. Thus the velocities of seismic waves are
9 B | #ECRREE (2) RE, £, | #IRAMORE, £H, HEkEZHM2ZEPENTHY, Z0DIHRART 7O—FH
HERL HAONTWE, ZOBRTIEHIBREOT/O—F2HBT 5. BENLAEILHERE
AT 2RMMAEARICH L TR - mERRZ 228 THD. F2DOAEKITIRIHENE
WERAWCRBERDOEM TR EREZHEST D2 TH D, BE3DAE &OTHhN
5E5ICR-72AE, CTREFAFRICEILLDFINFEZAVCEHEKOMEE HEE
9 5.

% | Earth's deep interior (2) | Our purpose is to know distribution of temperature, pressure, and composition in the
Temperature, pressure, | Earth's interior. To this end various approaches are attempted. Three kinds of
composition approaches are explained. The direct method is to conduct high temperature and high

pressur
10 B | Bk BF - K[OEE HIKZ BT 2T OESIC & Y BRI E B ¥ - AKEOBEFEANRZ 2 L5 1

Bote, ZLOPNH D, KLEHBISH T RETRES 2, BAIKIRTRETS S
EATEV, o TALEHECE NI & > THRET 2HER - TROMEEIZE KK
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Interaction between  solid

Earth and ocean-atmosphere

Increasing accuracy in observations of the Earth brings information about interaction
between the solid Earth and ocean-atmosphere. There are many examples. Volcanic
earthquakes occur shallow in depth and eruptions may occur in atmosphere. Thus
the propag

11
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b

Generation of Earth's

magnetic field

Origin of the Earth's magnetic field has been unknown for a long time. Recent
advances in digital computer technology have made it possible to do computer
simulation of generation of the Earth's magnetic field by using dynamo theory. The

idea of the dynam

12
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Earth's magnetic field and
solar activity

It is well known that the sunspot number shows variation and the cycle is about 11
years. The sunspot number is related to the solar activity. The variation of the solar
activity should have an influence on the Earth, because the Earth receives high energ

13
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Earth and moon (satellite)

The well known characteristic of the Earth may be diverse life on land and in ocean.
About seventy percents of the surface of the Earth is covered by liquid water. These

characteristics are very unique as compared with other planets in the solar system. T

14
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Terrestrial planets

The planets which are composed mainly of rocks, and have small size, small mass,
and high density are called terrestrial planets. They are Mercury, Venus, Earth, and
Mars. Mercury is the smallest and closest to the Sun. Mercury is close to the Sun and
it

15
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b

Giant planets and moons

(satellites)

The planets which possess large amounts of gas, large radius and mass, and low
density are called Jovian planets. They are Jupiter, Saturn, Uranus, and Neptune.
Jupiter and Saturn are composed of mainly hydrogen and helium, and are called
giant gas planet
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Basic knowledge of physics, chemistry, and mathematics is required.

B | BEofIcHBE - BENEFET 3.
RENBOBREZHERT 27O DEEZRT.
Z | Itis prerequisite to read the textbook before attending class.
Problem is assigned as homework for better understanding of course content.
[ BHE/ S%® Tetbooks/ReferenceBooks ]
B | ##8E
1. HHTHRRELRMR, 2018. 5 Wb EHRT MO ST, HKHFHAR.
sEE
1. Fowler,C.M.R., 2005. The Solid Earth: An Introduction to Global Geophysics, 2nd ed. Cambridge Univ.
2. Lowrie, W., 2007. Fundamentals of Geophysics, 2nd ed. Cambridge Univ.
3. IWEEF, 2016. —RRZF, B2 REITR. BER
Z | Textbook
1. HHBRIRES (R, 2018 & [+ 5 ULWbEHE HMoskMF] FHEFHMR) ISBN: 978-4410139598
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3. MBEK, 2016 F [—MIRY 2T GERAFHEMRS) ISBN: 978-4130627252
4 . Faure, G.and Mensing, T.M., 2007 £ [Introduction to Planetary Science: The Geological Perspective] (Springer) ISBN:
978-1402052330
5. Hartmann, W.K., 2005 % [Moons and Planets, 5th ed.] (Thomson Brooks/Cole) ISBN: 978-0534493936
6. Owocki, Stan 2021 #£  [Fundamental of Astrophysics] (Cambridge University Press) ISBN: 978-1108844390
7. Fleisch, D. and J. Kregenow 2013 &  [A student's Guide to the Mathematics of Astronomy] (Cambridge University
Press) ISBN: 978-1107610217
B | EHEBROKE (100%) I2&%.
I | Grading is based on the result of regular examination (100%).
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Questions are welcomed during class.
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