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TEL: 0422-34-5039(5 %) , 0422-34-5163(FKEE)
FAX: 0422-34-5041

Email: kmotohara@ioa.s.u-tokyo.ac.jp

URL: http://www.ioa.s.u-tokyo.ac.jp/~kmotohara/
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TEL: 04-7136-5174
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Email: ouchims@icrr.u-tokyo.ac.jp
URL: http://cos.icrr.u-tokyo.ac.jp/14.html
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TEL: 0422-34-3786
FAX: 0422-34-3527
Email: takuya.yamashita@nao.ac.jp
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TEL: 0422-34-5029

FAX: 0422-34-5041
Email: kkohno@ioa.s.u-tokyo.ac.jp
URL: http://www.ioa.s.u-tokyo.ac.jp/~kkohno/
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Email: ryo.kawabe@nao.ac.jp
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TEL: 0422-34-3914
FAX: 0422-34-3814
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FAX: +1-808-934-5099
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URL: https://www.asiaa.sinica.edu.tw/people/cv.php?i=ohashi
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TEL: +56-9-4409-0467 ; 0422-34-3889
FAX: 0422-34-3764
Email: sakamoto.seiichi@nao.ac.jp
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FAX: 0422-34-3764

Email: sekimoto.yutaro@nao.ac.jp

URL: http://atc.mtk.nao.ac.jp/~sekimoto/



EH BA (DEW FZ & JAXA FEBEM)

WH7e T — =~ UL O B BUIIIIE, (@RERZ &) B RE O BUI M
L4 D7V — 713 ALMA % VLBI 7% S o B & 2 B L TR ohlz & o
7o L DTGB E E G A I L T 9. SR B RO BRIV 77 v
—VRREAE MBI EEOBIRICH D 328, 20 Fb ) OO BT I3 R
WE SR OHEE 2T 2 REYB AR LR OBIRICH D £ 9. FrldIns
DRZSEZATHRWPLOUFNHBEZHIEL TWET. £/, Thoomkicd sl e
DT E L (FRB L &) BREEBEOBMEMBE D IT>o T E T, Mo X ) AE
MRS, %7213 FEBRINTRICERED & 2 I AZEML £ 7.

TEL: 050-336-26549
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Research theme: Gravitational waves astronomy

According to Einstein’s theory of General Relativity, gravitational waves are space-time oscillations
produced by accelerating masses. They are believed to be emitted by several astrophysical events
such as coalescing binaries made of black holes and neutron stars, rapidly rotating compact stars and
star core collapses. The Big Bang should also have produced a background of gravitational waves
whose detection can provide unique information on the Universe in the very early phase of its life.
The observation of the binary pulsar PSR1913+16 has provided the first evidence of gravitational
waves emission. The direct detection of these signals will allow opening a new window on the
Universe and observing phenomena that are invisible to current astronomical observatories. In
addition their study will allow investigating gravitation in a regime that has been inaccessible so far.
The KAGRA project is a gravitational waves detector based on an underground laser interferometer
having 3 km long arms. The detector is currently being built at Kamioka (Gifu prefecture) and
should start being commissioned in 2015. Thanks to its underground location and to the use of
cryogenic mirrors, KAGRA has the potential to reach sensitivities never attained so far. Two similar
projects are being prepared in the US (the LIGO project) and in Europe (the Virgo project). The
Earth being transparent to gravitational waves, the same signals should be detected in coincidence by
all these detectors. For this reason KAGRA, LIGO and Virgo have started an international
collaboration that will lead to data sharing and to a joint analysis.

NAOIJ has been the site of the TAMA300 interferometer and it is now one of the leading institution
of the KAGRA project. The team has responsibilities in several areas of the interferometer
development. In addition NAOJ is conducting an R&D program for future gravitational wave
detectors including detectors in space.

TEL: +81 422 3436 22

FAX: +81 422 34 3793

Email: raffaele.flaminio@nao.ac.jp

URL: http://jouhoukoukai.nao.ac.jp/reslist/res.aspx?1D=207

http://tamago.mtk.nao.ac.jp/spacetime/
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TEL: 0422-34-3705

FAX: 0422-34-3700
Email: hirohisa.hara@nao.ac.jp
URL: http://hinode.nao.ac.jp/user/harahs/index
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TEL 050-3362-2823

FAX: 042-759- 8768

Email: ebisawa@isas.jaxa.jp

URL: http://www.isas.jaxa.jp/home/ebisawalab/

F&% B— (0hed 03H0T  JAXA FH)

WigeT —= @ GRBER MR R IC X 2 BREWE, &, RO &R IR o
iRt

R iEfl, EEWEOEE, B - HEROHEICOWTOMER, T E L TRIMRELH
ZHOWTIToTWS, 2 2006 4E 2 HICHAWORIMERCHERE TH» 0, 2116 1
VF, R 2~180um TEIBE DO RMEY — XA 29 i L 72 BRI 0T =y 2 v, IS
FABMEEEC X2 7 0 —7y THIHG &0 BN 2 B - ZERBROME % h
DIfioTw3, £, XKMROBFIERLEROFHIME TR >Tw2s, 612, K
R EGHE 721 © 2 <, FRRICNT 22 BHEEE - ISR OB L ED TE D, BHFERED
BAF I CRSCEMRICH G 2 ENTE S X I, M EPEESELE 25 2 L 2Hifdic L
7B E IR D T 5,

TEL: 050-336-24026
FAX: 042-786-7202
Email: kataza@ir.isas.jaxa.jp
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Radiative Processes in Astrophysics&: by Rybicki, Lightman (Wiley)
Chapterl,5, 9, 10
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Like it or not, English is currently the common language of science in
general, and physics in specific. In order to succeed in the modern
physics world a good grasp of English is essential, as is having
confidence in yourself and your ideas. This class will teach you how to
avoid common English writing, speaking, and presentation mistakes. It
will also teach you how to give a memorable talk, make a powerful
poster presentation, write a good paper, get your paper published in a
top journal, and interact effectively with your international colleagues
at conferences. Learn to stop worrying about your English, and learn

to start enjoying being a physicist!

Lively PowerPoint—based lectures, augmented by video clips, will use
real-life examples and stories drawn from many years of experience in
the international physics world to keep this unusual class both

entertaining and informative.

Prof. Mark Vagins received his B.S. from the California Institute of
Technology and his Ph.D. in particle physics from Yale University.
He is currently a professor at the University of Tokyo’s Institute for
the Physics and Mathematics of the Universe, and is one of the central
participants in the Super—-Kamiokande experiment in Gifu—ken. When
not hunting supernova neutrinos, he enjoys scuba diving, flying
ultra—light aircraft, zip—lining through jungles, eating raw pufferfish,
loitering in high radiation areas, public speaking, and other

life—threatening activities.
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Interstellar dust grains play a significant role in the circulation
and evolution of material in the universe. Their thermal emission
dominates in the infrared, observations of which provide
important information on the major issues in present-day
astronomy, evolution of the universe and planet formation. Here
the basics of interstellar dust grains are given at the beginning,
followed by some latest results based on observations with
AKARI, Spitzer, Herschel, and Planck and the lifecycle of dust
grains is discussed.
1. Basics of interstellar dust grains and their observations and
current models
2. Absorption and scattering of small particles
3. Unidentified infrared bands and interstellar polycyclic
aromatic hydrocarbons
4. Formation dust grains around stars
5. Destruction of dust grains in the interstellar medium
6. Lifecycle of dust grains in the interstellar medium
(B2 D ]
Basically a lecture given in the class
(&R, £25E]
Draine, B. T. 2011 Physics of the Interstellar and Intergalactic
Medium
Tielens, A. G. G. M. 2005, The Physics and Chemistry of the
Interstellar Medium
U A ETAR 5 75 ]
Mainly determined by reports on the questions with the
attendance record being taken into account.
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Solar System Dynamics (Murray and Dermott, 1999)

Galactic Dynamics (Binney and Tremaine, 2008)
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Review what we currently know about the internal structure of
the Sun with emphasis on helioseismology.
1. Introduction
. Internal structure of the Sun and its evolution
. Solar neutrino problem
. Solar activity cycle and dynamo mechanism
. Observation of the solar 5-minute oscillations
. Linear non-radial oscillations of the Sun and stars 1
. Linear non-radial oscillations of the Sun and stars 2
. Inverse problem of eigenvalue problems
9. Linear inverse problems 1
10. Linear inverse problems 2
11. Helioseismic inverse problems 1
12. Helioseismic inverse problems 2
13. Local helioseismology 1
14. Local helioseismology 2
15. Asteroseismology
(B2 D 7]
HHTIZ web 2% L CHAG L 72 &k & i
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S1: Cosmic Background Radiation and Cosmic Energetics

S2: Background Radiation in Electromagnetic Waves

S2.1: Cosmic Microwave Background

S2.2: Cosmic Optical/Infrared Background

S2.3: Cosmic X-ray Background

S2.4: Cosmic gamma-ray Background

S3: Cosmic Neutrino Background

S4: Propagation of Particles and Background Radiation
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W E AT 4 FREIZ X S

(&R, £25E]

"The Early Universe", E. Kolb & M. Turner (Westview Press)
"High Energy Astrophysics" M. Longair (Cambridge)
A B TAL /5 75 ]
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1995 FDFERLIE, KRR BIIRLEDRD Ky M
FEY Z7D—DIl> T3, KTk, KGRMERED
BB X CHEER O IC DV T, RFOBMEE & O TEMIC
RS 5.
. A (Introduction)
. KB & KB#% (Sun and solar system)
. 25 (Host stars)
. BOEIEOARE (Planet formation processes)
. REONH £ K& (Planetary interior and atmosphere)
. RO R oMY (Statistical properties of exoplanets)
CRERERE L NEY Y 5 ¢ (Planetary surface environment
and habitability)
8. A EKEBM~DE A (Introduction to exoplanet observations)
9. 52 D 1 (Indirect method 1, radial velocity,
astrometry, timing)
10. ¥Ry /53 % @ 2 (Indirect method 2, transit, polarimetry,
others)
11. G319 /5% @ 1 (Direct imaging and characterization 1)
12. [E3:#9 /77 % @ 2 (Direct imaging and characterization 2)
13. BRI =R H (Earth-like planet detection)
14. FFkEHE (Future plans)
15. RNRE L 7 A bwv4 4 vy — (Exoplanets and
Astrobiology)
Y 428y 7 |, EA 7 B, ZHEE 1 o TE
(#ZHED HiE]
M, EEHER 2G5,
[k, 25FH]
TR IR Ch ST 5y (Biffiaramtt, 2008 4F)
Tk LG 9 Dy R 7V —Ny 7 2, 2012 4F)
Fe ) —ZBHROKREF 6, 9, 1 5%y (HAmLL)
(AR ETAM /7 5 ]
L AR — b HRHNCHEED E AT % 1T

N OOk W~

IRV ¥ — R
FrFam V

(EENE]
FHETFREP T T v 75— VADOREER L, Z 1UBET 2 YHEBISR I
DV, BEHRAHERNESEL, 205 0Bl DK EITVRRS,
PREZEFTHESDLIIES>TE TV EDLHERT 5.
1.X-ray binaries and compact stars
2.Accretion flows in X-ray binaries
3.Accretion flows onto strongly magnetized white dwarfs and
neutron stars
4.Accretion flows onto weakly magentized neutron stars and
black holes in cases of medium accretion rates
5.Inner-most radii of accretion disks
6.Accretion flows onto weakly magentized neutron stars and
black holes in cases of low accretion rates
7.Accretion flows onto weakly magentized neutron stars and
black holes in cases of high accretion rates
8.Limit cycles between two states of accretion disks
9.Jet ejections
10.0Observastional properties of active galactic nuclei
11.Interactions of X-rays with ambient matter in AGNs
12.Cosmic X-ray background and mass evolutions of AGNs
13.0rigin of massive black holes

(B2 D 5]
WEICX D

(&R, &5E]
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(R Al /575 ]
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RS R i TV

PN !

(FEEANE]
AR, 9035 HmEE N v 7OV FEE Hini e £ o KB HREIC X 5%
FHERDERBIIHE S L, 2o o KBRS X b, B
BEHEERTRE 4056 10 £ CEPD, T8 137 HEOFELDH B
Y DBLEE 2 RO TERMIEER 22 2 L3 CEL L) IChoT, &
%12 Chandra, Spitzer, ALMA 7 &1 X 2 % EBIHIC X D R
L2 EIRICIR A B 2 EDHREIC R o 7o, KR TIRE v N Vi
BT BRI CAE & 72 A, 57— 27 e — & BIERIZO W
CHEEEN 0 2 05 %2 BULfiE U 72 1C, e o BNES SIc 3E-5 < SRR
BofGZHET 5. I S ICHIGHE ICE W THITTEK & % B b
DZLOFHHBEHICOWTHHEL, BIHPIEDO 70 v 74 7%
N335, LA, 2o DOHIRICE D F-ICEHEAZERICDOWT
b T 2 FETH 5. e lc KUK EEF O GHE & S TR
W S N2 8ERITIZE Ic >t s T ETH 5.
cHA YA
- By FN G O SERE
o SR BB D PRt A
- ESH L
- FHREM L 2 DOER
- SRS/ BREERN IR & FERE, (Ll
- SR D #7172 22 %EM(LAB,AGN,GRB %% 4:%5)
- SR - SRR/, FEAHERGE L -7 m—
- FEHTFRER A & AR
PR OFEFHRE s
(#2EDHE]
BRI, BEFEEERNS L BT L E 2 — i % v Rl
SIMBOFRERE LFERDITV RV,
(ZhlE, 53]
Fdidm 1) > U — BRI, HARM L, 2008
Mdiam 1L M, 2007
FERyml 1, Wk, 2007
FERyA) 11 — dR3% ) [H_E, 2007
FEEHOBM 1 -6 - RIAMR Y, ML, 2007

RS R MRBEE, BKHME, 2010
FEEME L o3 IBfE—K, UT Physics &Y — X, BAKHIMKZE, 2008
Mg 137 (M, SHHER, FE, 2009

MNntroduction to Cosmology ; Barbara Ryden, Benjamin
Cummings, 2002

F'Galaxy Formation and Evolution; Mo, van den Bosch and
White,
Cambridge University Press, 2010

A R AN /575 ]
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(EHFENA]
KREREDEK - L
1 Formation of massive stars in molecular clouds
Binary and multiplets
Star Formation Rate
IMF of higher-mass stars
Late evolution of massive stars (mass loss, binary, etc.)
Massive-star clusters
(#Z¥ED k]
lecture
(AR ETA /7 5 ]

attendances and a term paper

SOl W N

TARIHRI S

2
a1

&K 1A

(GEZNEA]

2Nz, Za~v“HRE LR (1L2AL2H) 27E
€EJ2Vapis)|

R —RA v N RE

(#RlE, E5H]

) — RBRO K 155 ORI 1L, HAG R, K
EHNZ 2R 4E 2007

) = ZBRDOKRICES 5% THA - 8R5% ) HARS A, R
VL, BAMEHE, KIEAIREE 2007

OB A S AT /7 75 ]

RS & LR — b 2Rl

INCL/EE SR Y

J& - BAA

(FRNA]
. K owtse & &
- KB DB Tk

. R

CEREE an o

N

K7 L7

. ARG B

- KB & DS L Z D)

10. FF3R D KBEEHI

(D THE]

A4 PEREZFAL CGHEZ LET.

(HrtE, &5E]

1. BMRO KA 10 TRB:) HARFE L

2. Magnetohydrodynamics of the Sun, E. Priest, Cambridge
University Press

3. The Sun, M. Stix, Springer

4. Physics of the Solar Corona, M. Aschwanden, Springer
5. Heliophysics, eds. C. Schrijver and G. Siscoe, Cambridge
University Press

(R A Al 75 75 ]
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WSPE  —K

(GEZNEA]

- JSE D FERE

- R D FEA B

-BATOD =TI ahi, Hib o THE T 0o %%
ATFSE

(#2771

T L FER

(#ElE, E5H]

MM T () —X BRDRLE 4)) , AOEVIbE, HARN L
FERIT I (3 VU — R B ORI B), , HARTLEAMG, HAS G
Ean

FEEOBMN T () — X HWROKL 15)) , FKIEAMBGE, HAGE
EEan

P am (2 ) — ZBRDKREE 3)y , M i, HAT
ran

TSy , WEEE, HeRrehike

FEUE ERy , e, /0, 7L 7T AHK

(B AE S A /775 ]

BETOREL LU K — bW TR

BIRLF =KX
e 1

Raffaele
FLAMINIO

(ERNE]
Foundations of general relativity
Einstein equations of gravity
Experimental verifications of general relativity
Linearized theory of gravity
Gravitational waves properties
Generation of gravitational waves
Sources of gravitational waves
Gravitational waves detectors
Laser interferometers
Gravitational waves data analysis
Gravitational wave astronomy: status and perspectives
(BE2ED ]
showing slides and writing on blackboard
S ETAL /575 ]

by attendance and reports

G PNV

2
i 1

MH FHz

(GEZNEA]

. [EHEME,

. IREDIEAL & B REE
LHRE (X F L7 ) —B2) o LoREK
. HigohHE

. IR DB R IR
CHMREIC X B ILEAK

. HlEIE R Z R DORR

. T o H R o BTk
CHIRBIC L B =R b
€€ JoVai)|
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WK SRR | 1 B (GEZNEA]
1. 4 v b a(@BRAXDOER i, R0 HE, HAR, EEEY
}ngg E)
TR A DY FR R BT oy BU ey (W5 & i dBRL T, SERE D
%ﬁ&a
3. B SCEOYENERE. BT Y (BT, RER, fAEHR
ﬁ?&xﬂ’: XU bRE)
BRSOV FERE M ERIE T4 & RS - R
%ﬁ
5. IR ICEOY BN EERE © IES WA SR, BRI, BB
LK L)
6. BINBEH A A= X2 0 1 JHEFIT X 2EIRBHHI21 cm, Zeeman
e &)
7. BB A A=A L 15T & 2 EI
&%&W%Xﬁ:XAJHﬁ¢EM%:i5%ﬁm%
9. BWHE A A=A L 1 1V ETIC & 2B (FIB S, > v
=l RIS e
10. BIHUR A A = X 50 V FHIE SO & S-Z 255
1. BEILEH O HLRE « 153 X 2 5
2. BB DIERE < 11 T3 X 2 BMFEBL (TG, A4 A —
//VE@&E)
IR TERR, BRI o T 8L
TR 11 1] o BB I )
BRI RS T 38R, AGN o APl
{&%mﬁﬁl
MWRICL S
U A ETAlG 7 75 ]
HELE—FIck?
TERYFREE R IV | MR A (GEZNEA]
§0. KEFEEHBRE DS
§1. EshEROIEE (19 258)
§2. KexigghikEE (1 338)
§3. HERZDZF 4 vy FrEFL (F2H)
§4. HRIZK2EHOFEHEE (9 3:H)
§5. HEERKDWINART F)L (#2H)
§6. BREOMHARZ PV (8 23H)
(#2EDTE]
R X ORAER (E5E) B OO (HARE) k3
U A a Al 5 75 ]
FELR—FICk?
BIRLX—K | ek B (GEZNEA]
2EHE R TV 1. XHERXFEOMRRE NTHR
2. m%ﬁwﬁﬁl
3. RO M
4. XHEwa @ﬁﬁﬁml
5. X#ELWEOHAN M2
6. X EHEE
7. X gmeE
8.

X R A B O SR AT

9. 74vT4vT

10. XMIFZNLF—A7 bIVIEKT
11. E» o b X i1

12. &5 D X Rt 2

13. &5 D X fikst 3

14. HED S D X MUKE 1

15. HED S D X MUks 2
(#ZFEDI7iR]

u%?k

R AE S AT /775 ]

BERDOL K-+ 50%, BE~DOSME 50%
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Like it or not, English is currently the

common language of science in general, and physics in
particular. In order to succeed in the modern physics world a
good grasp of English is essential, as is having confidence in
yourself and your ideas. This class will teach you how to avoid
common English writing, speaking, and presentation mistakes. It
will also teach you how to give a memorable talk, make a
powerful poster presentation, write a good paper, get your paper
published in a top journal, and interact effectively with your
international colleagues at conferences. Learn to stop worrying
about your English, and learn to start enjoying being a physicist!

€€ J2Wpi)|
lecture
(AR ETHA /7 5 ]
Attendance (50%), plus a final exam (50%)
SRR L, 1T (FEENEA]
1. R BREHE~DEA (Introduction)
2. Kb & AKBs% (Sun and solar system)
3. 3 & (Host stars)
4, BRPOAER (Planet formation processes)
5. RE DN £ K& (Planetary interior and atmosphere)
6. BRI RE OF M (Statistical properties of exoplanets)
7. RERBBRE L N4 ) 5 4 (Planetary surface environment

and habitability)
8. I3 A (Introduction to exoplanet observations)
9. MMM /7362 @ 1 (Indirect method 1, radial velocity,
astrometry, timing)
10. B /77 % @ 2 (Indirect method 2, transit, polarimetry,
others)
11. EENEH %% o 1 (Direct imaging and characterization 1)
12. EENBEH %2 @ 2 (Direct imaging and characterization 2)
13. BRI R H (Earth-like planet detection)
14, RHOARBRREH & 7 2 s @ N4 4 1Y — (Future Plans and
Astrobiology)

(#Z¥ED k]
M, EEHER 2G5,

{BAR Rl /7 5 ]
IERE XL A — FRIICHED E REFM 2179,




INCL/EE SR

Bt B

(ERNE]
1. Magnetohydrodynamics (Maxwell equations, their general
solutions, induction equation, Ohm’s law)
2. Plasma physics (Landau damping, BGK equilibrium, Hall
effect, ambipolar diffusion)
3. MHD waves in uniform media
4. Waves in slab and cylindrical geometries; Leaky waves
5. Continuous spectrum of waves, singular eigenmodes, phase
mixing
6. MHD shocks, evolutionary condition
7. Generation of sound waves, Lighthill mechanism
8. MHD instability and energy principle
9. MHD equilibria, equilibrium sequence, and loss of equilibrium
10. Energy principle for non-self-adjoint force operators
11. Dynamics of rising flux tubes; formation of flux tubes
12. Magnetic reconnection
13. Dynamo theory
(B2 D 5]
FIohE, #0 M Powerpoint % {#
(R A il 75 75 ]
50% L EHE L2 FicowT, HFRE L A— F3E (RE&H 05
FICBWLTHE) (SIS 5.

SRR SC R i T

GENII G0

(GEZNEA]

M ir oM - BhxE2 2 ETcolE (Y—)V) Th3,
FRCIEFHOENGZMBE MR L L CTHEEL, RICIZFRTOFH 218
STMTHELTHE) ZLTE S,

S EAROWEE % oI HfE L 7 BT, 2 e ) v il
HOWANALRZ EDXDbIH-TL 5,

SN % &5 o TFEHDAD b o> 2, T 2N E TONEFHRIMEHI
IZXkoTH 7o INBHHE 2 HNT 5.

(#2771

LELEHTET

OB A S AT /7 75 ]

32007 —"ho 1 DS, WHETIZLF— M

RICERHE V

OB

(FEENA]
* RAFER L L1 (Introduction of infrared astronomy)

* IR o £t (Technologies for infrared astronomy)

- R& & D> (Beating the atmosphere)

- BE$E (Telescopes)

- JRIREIH (Imaging Observations)

- 53 Y6#I (Spectroscopic Observations)

- ORI %S (Optical/Infrared Detectors)

- TR D et (Advanced Technologies for Infrared
Astronomy)

*FHE D& A b (Dust in the Universe)
- FHIZBIT E ¥ 2 FOEEM (Importance of dust in the
Universe)
- B E DM HEAEH (Interaction with radiation field)
- JREE (Interstellar extinction)
- BRI B # 2 ¢ (Dust around dying stars)
-ENRLBEDF 2 (Dust around young stars)
- ZHRM D 4" 2 1 (Extragalactic dust)
- ¥ 2 b »—*4 (Lifecycle of Dust)
(#Z¥ED k]
Power Point Z W 7- &+ L R—
(AR R /7 5 ]
HEELR—bI2X 3
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(ERNE]
. Atacama Large Millimeter/Submillimeter Array (ALMA)
. ALMA observations of galaxies
. Radio Telescopes
. Detection of radio signals
. Interferometers
. Molecules, atoms and dust in space
. Active galactic nuclei and super massive black holes
. Deep surveys of dusty extreme starburst galaxies
. Gamma-ray bursts and their host galaxies
10. Cluster of galaxies and cosmic microwave background
(Topics of 6-8 may be divided into 2 weeks.)
(B2 D 5]
HRICK B, 254 P EABERNZEE©, DEETOHMIZALRET
i79.
U A ETATL /5 75 ]
VA= FICX %A, HEICGU CHIEELEET 2.

© 00O 01k W —

TE R Ry i TV

IR
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(ERNE]
Section0. Overview
Sectionl. Basics of Radiative Transfer
Section2. States of Radiative Transfer
Section3. Eddington Model of Stellar Atmosphere
Section4. Elementally Radiative Processes by Gas
Section5. Absorption Spectra of Stellar Atmosphere
Section6. Emission Spectra of Gaseous Nebulae
(B2 D 5]
W R L OCRAAER (EEE) B XLOOEH (HAZE) k3
(R =R A ¥ AL W)
U A E AL /575 ]
HEL A — b LB K B
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B
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(ERNE]
1. Introduction: Why are the protoplanetary disks so intriguing
objects ? (Protoplanetary disks as the links between cloud cores
and stars, Protoplanetary disks as the site of planet formation)
2. Fundamental Physics of Star-disk formation (Equilibrium and
collapse conditions of gas shpere, Effect of rotation and magnetic
field, Related observations)
3. Fundamental Physics of the Interstellar/Circumstellar Matter
(Molecular clouds as the sites of star formation, Interplay
between the ISM and radiation in molecular clouds, Diagnositics
of the ISM and circumstellar matter)
4. Formation and Evolution of Protoplanetary Disks
(Observational signatures of YSOs, Formation of star-disk system
and ejection of outflows, Overview of the evolution of
circumstellar disks, Related observations)
5. Detailed characteristics of Protoplanetary Disks (Statistics of
disks, Transitional disks, Dust and gas in the disks)

(BZEDT5]
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PEER R SRR X | Il A (FEENA]
1. Introduction: Multi-phase nature of the ISM
2. Origin of the ISM and instabilities
3. Origin of Scaling relation of the star formation
4. Astrophysical turbulence and its origin
5. Galactic spirals and their stability
6. Structures around supermassive black holes (1)
7. Structures around supermassive black holes (2)
(B2 171:]
Gisi =N
A ST /5 7]
LR—bMIZE D
MR AR I | e (ERNE]
Bl 4 v b, AOENEPIEREN  THEDL SEHE~
IR UHR RO SRR e B
B FH O & la BEHA - FEHEZRIIMEL TWw3 ?
HPUEEEE  HHTE 1987A - T EOWE 2 RS REIC -
BILMEEE  CHREBIE(TICE) - OEERIIRS By -
HNEEEE  la REBTRE MR - CHOBKEAKRET L
DREEE -~
HLMEE  la BEBEOMER (202) - HERERRE
JEHO S < ATREME: -
MG Ia BUERTUR O (20 3) - MEEETO% L
5 -
HOUPEER  la IUEFTEOBE R X R L HER - Do Ll
TR KAy -
MR laBHETEOBEL LCollmiE - )< ikE-
E—X -
WS LERTERTE - 2o ERIT RV O HER] ---
R a BEHE L Y — 7 22 V¥ —
= sof o la TR € 7L O H)IA
€& oV
R
(A B TAL /575 ]
BRIOHEEZT/NT A P 2179 lRORBICHEL X — P21 L T
59, AT A EFEL R — M TRBETMIZ(T .
ERYEYRER V| IUT =i, | GERAA]
Jisg R . Continuum radiation from astronomical objects

. Line emission fro astronomical objects and its excitation
. Recombination lines and ionization region
. Molecular hydrogen emission and photon dominated region
. Absorption lines and interstellar matter and silhouette objects
. Evolution of stars and interstellar matter
. Inter stellar matter and star formation in the vicinity of Solar
system
8. Observations of interstellar gas/dust with radio I: molecular
lines
9. Observations of interstellar gas/dust with radio II: H and C
lines
10. Observations of interstellar gas/dust with radio III: dusts
11. Star formation in the Galaxy and in external galaxies
12. Role of magnetic field in star formation and its measurements
13. Star formation at the beginning of the Universe
14. Reserved
15. Examination

(B2 D 5]
it

(R A il 75 75 ]
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1. Radiation process 1 (black-body, thermal bremsstrahlung, line
spectra)
2. Radiation process 2 (synchrotron radiation, Compton
scattering, inverse Compton process)
3. Radiation process 3 (photo-electric absorption, absorption line,
ionization, Coulomb scattering)
4. Radiation process 4 (line struction, charge exchange process,
resonance scattering)
5. Structure of clusters of galaxies (multi-wavelength views,
distribution of gas and dark matter)
6. Physics in the centers of clusters (cD galaxies, cooling flow
problem)
7. Chemical elements in clusters (elliptical galaxies, distribution
of elements)
8. Evolution of clusters (cold fronts, gas dynamics in clusters,
distant clusters)
9. Advances in cluster research (Outer regions, WHIM,
cosmology)
10. Basics of X-ray observations
11. X-ray astronomy satellite and observing techniques (X-ray
telescopes, X-ray instruments)
12. ASTRO-H project and future prospects

(B2 D 5]
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PER SRR 1| 45H 1Ak (FEEANA]
EOFPERICEREEE 2 B 7 — & DMAREC & 2 AL E R SCENE 2 o
HLzho Il ko TR TE 2 RABRIC O W CHIAT 5. KR,
SR D SI2EREE RN 7 N L BB I B D 53 HEE 4K F 0y HR R
EELT—IHEL T BEMICE, &Y, FEnEicBI S
BEMEEDOR E HCE N E DL Y 23T 2, 2L ¢, HCEA
RORHP 2 Nk Gl § 2 AR, L2 O HEEREIC OV C#
T2, oI, HOCENDROBHENLEITH 5, SO EHEE L
BALBROFTHEZIT . I 61, MERSCFOMEE L SR, Gaia
B LIRS N2 BRERIRUR, MHE R SCEM 7 — 2 12 & 2 R o J127 0
EOWEET T, AL E R SCBUNE B (JASMINE) i, #in% o
ER77v 78— VR EICBELTHERT 3.
€€ J2Wpi)|
FERICIZ, N7 —FA v P EHOTRIZIT>TWw L &I, B,
BRINEZRITI. £, 207 —=FRAL Vb7 74 VIGARL, ¥
Ya—FLTbo2%L917 5,
(R AE B AT /7 75 ]
HE & LR — BRI X B2 REFHM #2179 .
WRIMRER PR | /MR 178 (FEEANA]
i IV 0 4 v ka7 3 v(Introduction)
1 #7735 v 7 4 — L (Observation Platforms for)
a) i o7 v + 7 # — 4 (Ground based Observatories)
b) k%D 75 v b 7 # — A (Space Observatories)
2 KRG 0 B (Astronomical Optics)
a) Urfif¥im(Paraxial theory)
b) IR (Aberration theory)
c) BRI DN % (Telescope Optics)
3 R o FE (Development of the Telescope)
a) AV L A 0D 5 (From the Galilei's Telescope)
b) JEVE AR EHE~(To Extremely Large Telescopes)
c) 2 D ¥ (Space Telescopes)
4 Y o JF B (Photon Detection)
a) f i #%(Sensor)
b) FERIC X 2 L (Semiconductor
c) CCD o #hfE)5#(Principle of the CCD operation)
d) MOS & oM #(MOS and infrared detectors)
(#ZFEDHik]
WEICK D
(B A STl /7 75 ]
HUE 5 50% & L R — b 50%
PG RARBE AR | ARY AR (FEEANE]
iAY 1. Review of standard cosmology, standard model of elementary

particles and nuclei, quantum statistical mechanics and phase
transition

2. Cosmic phase transition, symmetry breaking, and particle
creation

3. Elementary particles and Big-Bang nucleosynthesis in the early
universe

4. Cosmic microwave background radiation, formation of large
scale structure, and cosmological parameters

5. Extra-dimension and astronomical observation

6. Physics of supernova explosion, gamma ray bursts and
nucleosynthesis

7. Dynamics and chemistry of galactic evolution

8. Supernova neutrinos, oscillation, and explosive
nucleosynthesis

9. Cosmic chemical evolution and cosmochronology

10. Unification of elementary interactions and the universe)

(D T5ik]




Lectures will be basically based on writing on the blackboard and
also involve slide presentations on topical subjects, with
handouts provided. We require that the students have already
mastered electromagnetism, quantum mechanics, statistical
mechanics, and relativity in the undergraduate course.

U A ETA 5 75
Evaluations will be made based upon report publications and
asking questions and providing feedback during the lectures.

KEsstReam I | )% gkik (EHFENA]
1. Sun as a Star
photometry: luminosity, magnitude, color, spectral type
low-dispersion spectroscopy: one zone model, equivalent
width, curve of growth
radiative transfer, LTE, radiative equilibrium
high-dispersion spectroscopy, Holweger-Mueller model
photospheric fine structure: granulation, facula, flux tube
quiet sun, active region
2. Chromosphere
hydrogen ionization, chromosphere
chromospheric fine structure, thermal bifurcation
collisional radiative (CR) model, line transition
non-LTE radiative transfer
C(Ha) vs K(Call)
Wilson-Bappu effect
3. Corona
coronal structure, dynamism
CR model for hot & thin corona
temperature diagnostics, density diagnostics
coronal loop, scaling law
solar & stellar flare, magnetic reconnection
coronal heating, stellar magnetic activity
4. (chromosphere-corona) Transition region (TR)
energy balance in TR: radiative loss, thermal conduction
TR: activity, fine structure, plasma filling factor
plasma in non-ionization equilibrium
5. solar & stellar winds
extended chromosphere
energy balance in stellar outer atmosphere
(BE2ED k]
Lectures will be presented by power point files and the
pdf-coverted files will be put up on a web site.
U A S TA 5 75 ]
Evaluated by the report submitted on given subjects at the end of
the semester.
IR R m 1T | BA BR— (EHFENA]

History of radio astronomy
Radiation processes
Extraction of physical conditions from observables
Formation and evolution of galaxies in radio wavelength
Formation of stars and planets
Physics of interstellar matter
Interstellar chemistry
Instrumentation for radio telescopes
Large radio telescope projects
(B2 D 5]
HerpaseR
U A E AL /5 75 ]
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. Fundamentals of Stellar Physics

. How can we measure fundamental properties of stars?
. Why are stars shining?

. Why can stars be long-lived?

. Why are some stars pulsating?

Q0 T QO -

. Fundamentals of Asteroseismology

. Observational aspects of stellar oscillations
. Theory of stellar oscillations

. Excitation and damping of oscillations
Effects of rotation and magnetic fields

o0 T &N

. Some Topics of Asteroseismology
. Asteroseismology of white dwarfs
. Angular momentum transfer by waves
. SuperNyquist asteroseismology
. Finding asteroseismically invisible binary companions
(B2 D Ji ]
WEEAT A4 FROHL s
U A ETA 575 ]
L A=k

Q0 o W

TE R R i TV
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Gravitational waves properties

Generation of gravitational waves

Sources of gravitational waves

Gravitational waves laser interferometers

Gravitational waves data analysis

First detection of gravitational waves: status and perspectives
(B2ED ]

showing slides and writing on blackboard
U A ETAL 5 75 ]

by attendance and reports

MR SRR
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(EENE]
* subject-1: High-energy astrophysics terminology and questions
 subject -2: Nuclear astrophysics processes and basic theory
« subject -3: Detecting high-energy radiation: Principles, methods
* subject -4: Instruments measuring X-, gamma-, and cosmic rays
» subject -5: Stars and supernovae, nuclear processes therein
+ subject -6: Compositional evolution of interstellar gas in
galaxies

(B2 771]
Lectures will involve mainly slide presentations, supplemented
by board work, with handouts provided.

U A ETAR 5 75
Evaluations will be made based upon asking questions and
providing feedback during the lectures, and through special
questions & answers in the Q&A sessions and the session of the
concluding lecture.
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#V

DONE
Christine

(EENE]
lecture 1: introduction to accretion in strong gravity
lecture 2: blackbody radiation and Compton scattering
lecture 3: photo-electric absorption and ionisation
lecture 4: reflection
lecture 5: jet physics
lecture 6: open questions and controversies
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Lectures
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Planning to execute some quiz in the last lecture
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1. Introduction: Gas and Dust in ISM
2. Chemical reactions in the gas phase
3. Chemical reactions on grain surfaces
4. Chemical reaction network model
5. Isotope fractionation




6. Recent obserbations and astrochemical models of molecular
clouds, star-forming cores and protoplanetary disks
(B2 D 7]
Power-point presentation.
The lecture will be given in Japanese, if all the students in the
class are native speaker of Japanese.
U AR ETAL 5 75 ]
I will give a set of problems during the lecture. Students have to
write up and submit the solutions.
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vy FN v FHERENISE e v 7 —  RRE SO EAYE 7-3-1 03-5841-4169
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BP0 LA B B e AT RUP UL A AR RO B L 0267-98-4300
e L LI (A BB M e fi |1 43 TR 5 BTAS S 3037-5 08654-4-2155
K3} VERA BT A FREM AR R AT 2-12 0197-22-7111
N7 A BT Subaru Telescope +1-808-934-5900
650 North A’Ohoku Place, Hilo,
Hawaii 96720, USA
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http://www.astron.s.u-tokyo.ac.jp/
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