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Type 18 00Qr sbcl r OQugrf OK_gqrcpyUqgObcep

Degree Requirements 48 credits
A. Thesis 48 credits
226898  Doctoral Thesis 48 credits

B. Academic activities
1) The whole or part of the thesis must be published/accepted for pul
international journal with peer review of at least two papers which is acce
astronomy program. Moreover, at least two phpers mugtpay@stu k ¢ ¢
authoAt least one paper is needed to be listed in Q1, Q2, orQ3 internatio
referring to the Web af Science
0 A student must present at least one presentation on the topic relat
thesis at intenadtmeeting(s).
1) A student has to report thesis progressuitheiChampnavadf the
Graduate Study Committee to the Graduate School every semester.
C. Narredit course
1. Graduate School requiadhorengn: language
2 OONp me p :-Btydentspnash raggseseskemilcauSed
226891 Ph.D. Seminar in Astronomy 1
226892 Ph.D. Seminar in Astronomy 2
226893 Ph.D. Seminar in Astronomy 3
- A student who is defaigibiickground
mustegister couesEsnmended by the
gaduaprogram administrative committee.
D. Qualifying Examina
1) A student must complete a qualifying shamsingoahdity before
presenting a thesis proposal.
2) An unsuccessful examinee -mayislatioa within the following regul
semester.
3) An unsuccessful examineepmaybgd c ppc b Or mOK _qr
theapproval of the Graduate Program Administrative Committee.
E. Comprehensive examination
Having submitted a request form to the Graduate School, approved
or major thesis advisor,maustitheat pass a comprehensive examination.
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Type B1IOQr sbcl rOugrf OK _grcpyUgObcepcoc

Degree Requirements a minimum &4 credits
A. Coursework a minimum df8 credits
1. Graduate courses a minimum df8 credits
1.1 Fieldspkcialization a minimum df8 credits
1.1.1 Required courses 3 credits

226891 Ph.D. Seminar in Astronomy 1 @ credit
226892 Ph.D. Seminar in Astronomy 2 @ credit
226893 Ph.D. Seminar in Astronomy 3 @ credit
1.1.2 Elective courses a minimum df redits
A student may select any graduate courses in the field of tf
interest and other closely related fields or other courses with a recomn
approval froniltheadvisory commitieast &ediafwhich must be from 800
level cour&edect courses from the following.

226706 Stellar Astrophysics 2 3 credits
226707 Galactic Astronomy 3 credits
226708 Interstelladidim 3 credits
226709 Physicsof Sgistem 3 credits
226710 Computational Astsophysic 1 ©réddO
226711 Highnergy Astrophysics 3 credits
226789 Selectedpics Astronomy and Astraphyenms
226801 Cosmology credits
0 0 4 6 Stéllar Stability 1 credits
0 0 4 6 Advanced Techfugé@stronomical 1 credits
Research
0 0 4 6 Astronomical Spectroscopy 1 credits
0 0 4 6 C@&mic Gas Dynamics 1 credits
0 0@ 6 Radio Astronomy 1 credits
0 04 6 Cosmic Rays 1 credits
226889 Advart®elected Topics ioAgtema3 credits

Astrophysics
Note Course in the field of specilization are courses in graduate level
&0. 5z' *0?nnj gcbONfwggaqO&0/ 5z" *
1.2 Other codrsestudent may enroll other graduate course(s) under t|
agreement of advisor.

2. Advanced undatg@alirses : In case the student lacks some basic kn
which is necessary for the educatbn, the stu
must enroll some advanced undergraduate
course(s) under the recommendation of prog
administrative committee.
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B. Thesis 36credits
226899 Doctoral Thesis 36credits
C. Norcredit courses
1. Graduate School requieefosxign language
2. Program requiremeddone
[ Academic activities
1)The whole or part of the thesis must be published/accepted for pu
an international journal wiile\wexdrateleast one paper which is accepted in
~grpml mkwOnpmep_ _k, OKmpcmtcp* O _r O]
author, whileoter is needed to be listecb@ubi€pRational data based,
referring to the Web af Science
2) A student must present at least one presentation on the topic relat
thesis at international meeting(s).
3) A student has to report thesis progression with approval of the Ch:
Graduate Study Committee to the GraghyaderSebtzol e
E. Qualifying Examination
1) A student must complete a qualifymgsEh@msatagoability before
presenting a thesis proposal.
2) An unsuccessful examinee-exayniakéiaa within the following regulal
semester. _ _ _
A | gsaacgqdsj Ocv_kglccOk_wO  c (
theapproval of the Graduate Program Administrative Committee.
F. Comprehensive examination
Having submitted a request form to the Graduate School, approved
ormajor thesis advisor, a student must then pass a comprehensive exam
Type B20Qr sbcl rOQugrf O@ afcj) mpyUqgOBCcer

Degree Requiremenitsinimum of [ credits
A. Coursework a minimum & credits
1. Graduate courses a minimum & credits
1.1 Fieldspkcialization a minimum & credits
1.1.1 Required courses 11 credits
226701 Astronorimgm history to frontier 2 credits
226705 Stellar Astrophysics 1 3 credits

226710 Computational Astrophysics O O @ ©rédidsO O O O
226891 Ph.D. Seminar in Astronomy 1 1 credit
226892 Ph.D. Seminar in Astronomy 2 1 credit
226893 Ph.D. Seminar in Astronomy 3 1 credit
1.1.2 Elective courses a minimum of 6redits
A student may select any graduate courses in the field of t
interest and other closely related fields or other courses with a recomn
approval froniltheadvisory committee. Wrkdisf which must be from 800
levelaurses. Select courses from the following.
226702 Celestial Mechanics 3 credits
226703 Observational Astronomy 1 credits
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226704 Planetary Sienc 3 credits
226706 Stellar Astrophysics 2 3 credits
226707 Galactic Astronomy 3 credits
226708 Interstelladvim 3 credits
226709 Physicsof Solar System 3 credits
226711 Highnergy Astrophysics 3 credits
226789 Selectedpicsm Astronomy and Astrofihysexdits
226801 Cosmology 1 credits
0 0 4 6Stellar Stability 1 credits
0 0 4 6Advanced Techfugéstronomical 1 credits
Research
0 0 4 6AstPonomical Spectroscopy 1 credits
0 0 4 6Co8mic Gas Dynamics 1 credits
0 0 8 6Radio Astronomy 1 credits
0 0 4 6Cosmic Rays 1 credits
226889 AdvaratBelected Topics in Astronon aredlits
Astrophysics

Note Course in the field of specilization are courses in graduate level
&0.5z"'"*0?nnjgcbONfwgqgaqO&0/ 5z" *

1.2 Other codrsestudent may enroll other graduate course(s) under t|
agreement of advisor.

2. Advanced undatg@amlrses : In case the student lacks some basic kn
which is necessary for the education, the stu
must enroll some advanced undergraduate
course(s) undecthramendation of program
administrative committee.

B. Thesis 48 credits
226898 Doctoral Thesis 48 credits
C. Namedit courses
1. Graduate School requieefosign language
2. Program requirement-None
[ Academic activities
1)The whole or part of the thesis must be published/accepted for [
an international journal with peer review of at least two papers which
astronomy program. Moreotvem at leastp g Oksqr Of _tcOqr
aubor. Boraperareeeded to be listed in GQ3 @Rernational data based,
referring to the Web af Science
2) A student must present at least one presentation on the topic relat
thesis at international meeting(s).
3) A student toaieport thesis progression with approval of the Chairme
Graduate Study Committee to the Graduate School every semester.
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E. Qualifying Examination
1) A student must complete a qualifying sh@amsaiagoahdity before
presenting a thesis proposal.
2) An unsuccessful examinee-exayniakéiaa within the following regulal
semester. _ _ _
3?1 Osl gsaacqqgdsj Ocv _kgl ccOk _ wO"
theapproval of the Graduate Administrative Committee.
F. Comprehensive examination
Having submitted a request form to the Graduate School, approved
or major thesis advisor, a student must then pass a comprehensive exan
31EKN|IIINgN o o
&/'OIEJeInhINgNln jvENI :
226701h NKNL NLT KQOé&NE | KZQSDH)nI NLNLI KAQl
(Astronomy from Hisiatetd f
0005 Dl NEL QHUNKNLNLT KG&GHENI k E|l O
(Stellar Astrophysics
226710J Ul NEL QhNENIL i T G@GEQK e 61 N
(Computational Astrophysics) 5 N
226891 N J JT N] KNGGNOS I ET/(ME)h NKNLNLT K
(Ph.D. Seminar in Astronom 1)

~

226892 N J J T NJ KNGZGNoI ET/MDEHh NKNLNLT K
(Ph.D. Seminar in Astronomy2) 5 N
226893 NJJT N| KNGGNOSF ET/(MDB)h NKNLNLT K
(Ph.D. Senmrkstronomy 3) 5 A )
&0' O JI hl NgN&kNDI EEG LNeéENI NGNS GI NN
22670 k LNLT KQT ©F EIJt N 1 &4

(Celestial Mechanics) o
22670 NKNL NLT KQL A ES ETIRMK H Q]
(Observatlonal Astronomy) )
228041 NT ] NLNLT KQh NI 6 &M NI
(Planetary Science)
226708Jhul NE L 2N KN L NLT KGHENIT k E|l O
(Stellar AstropBysics
22670 N K N L NLI KAQENOKk REGAL'
(Galactlc Astronomy)
226708 L NKKNTI I nNEh NI k BL|&a"
(Interstellar Medium)_ o
226709Jhull NEL Qé I EKNT T L k] NO
(Physicsof Solar System)
226710J hiA NNKENELAN [ TSKN Q] M K eImdiand O |
(Computational Astrophysics) 5 s
226711J UL NEL Qh NKNL NLT K&Kk n EENT L OE 1

(Higbnergy Astrophysms)
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22678 Al 6 60F 6 kNI ELKKTI NERANKNLNLT KAQ]
(Select@mpics Astronomy and Astrophysics)
2268015 I Eij1 | NT ] N 1 &4’
(Cosmology) 5 ) 5
226802 | NJoLTnj] K&l Eh NI1&&| Q]
(Stellar Stability) o L
22680B 1T é1 Né&nRI LOEL SNI&MAT ENT | N&é A j
(Advanced Teotfmqﬂetronommal Research)
226804 6| E6GT KLG6E] | 6 g NEERMKNLNLT KQ]
(Astronomical Spectroscopy) o
226805 K L NLT KQél Ecel K & ['1RREONGEI I | ENI
(Cosmlc Gas Dynamics)
0 0OBMIONL NLT Kl NTJ naa4a'
(Rad|o Astronomy) S
OO0OZOBXOEL nelr LJNE OCo0Q&M'OO00O0O0
(Cosm|c Rays)
226889 nl 86F 6k NI ELKKT NIERHINKNL NL T K Q)¢
é i (Rdvaii@dieCted Toplcs in Astronomy and Astrophysms)

&1'OOIJIhIIS|@N0KDIEII-ELNeNINgNoGrl
Jn
(@IﬂlmNGGN?NLT ql S
226898®nlgth|ITG] 49 I nl J ENI
([Doctoral Thesis L
22689@ n| gnl NiI T 1 (Q 3@ 1 nl jJ ENI
~_@Doctoral Thesis _ L _
' IN@ ONJ QI N] € EoOkeKINMLEKNT I T 1T NgNOC
KIALEKNT [ TT NgNT np EgOESNITho| RTT Al
[ 0keO1lO0Il nl OK HIONDONIhNEG NlEOre BFNNOIO OIKIT
OO0kKeél knHEHKENTIIOONHINKENIME T HHNT L n
10keél KkNELNT OOOOOOLKhET NEOOIJIL hI .
20KEIKNElINT nl ] OOOLARET NEOOIT n EKJ ¢
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30 T T iy OL R E ENKIE KQEINN Betl Einkadie thapaing) 1
EKNT I Il NgN en#HT KKJ el NJKII hEIl N | nE| | nE|
el NJL| | NoéK
KNI I nNT Al 6ké
el NIJK| Ok NE]
ol €61
L NKLT
1.1/1.2/11.3/1.4/2.1/2.2/2.3/2.4/3.1/3.2/3.3/4.1/4.2/4.35.1/5.2|5.3
226700 h NKNL NLT KQOEé&N
O1irilenN
(Astronomy: from Hisfhanytiter)
22670 EK L NLT KQl & EJ
(Celestial Mechanics)
226700 h NKNLNLT KAQL n E
(Observational Astronomy)
226701 NT 7§ NLNLT KQhN
(PlanetaBgience)
22670/ J UL NEL Qh NKNL N
(Stellar Astrophysics 1)
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EKNY T T1 NgN

éenHT KKJ el NIJKTAEI N | AEI] TAEI
el NJur I NoeK
KNI I niT Al 6k é@
el NIJK| Ok NE]
0T €61
L NKL
1.1]1.2]1.3[1.4|2.1]2.2[2.3[ 2.4/ 3.1] 3.2] 3.3[ 4.1[ 4.2[ 4.3/ 5.1] 5.2]5.3

22670

Jhl NEL Qh NKNL N
(Stellar Astrophysics 2)

22670

hNKNLNLT KQENO
(Galactistronomy)

22670

LLNKKNIIT nNERN
(Interstellar Medium)

22670

DL NEL Qeél EKNT
(Physics of Solar System)

22671

DL NEL Qh NKNL N
(Computational Astrophysics

22671

DL NEL Qh NKNL N
(Higknergy Astrophysics)
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éenHT KKJ el NIJKTAEI N | AEI] TAEI
el NJur I NoeK
KNI I niT Al 6k é@
el NIJK| Ok NE]
0T €61
L NKL
1.1]1.2]1.3[1.4|2.1]2.2[2.3[ 2.4/ 3.1] 3.2] 3.3[ 4.1[ 4.2[ 4.3/ 5.1] 5.2]5.3

22678

'nl e ©F 0 kNI EL K
ANKNLNLT KQ]
(Selected Topics in Astrong
Astrophysics)

22680

8F Eiji1 1 NITj N

22680

(Cosmology)
el NJOoLTn] KEér E
(Stellar Stability)

22680

6l el NeénRI LOE
ANKNLNLT KQ]
(Advanced Techsfigquastro

nomical Research)
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KNI I niT Al 6k é@
el NIJK| Ok NE]
0T €61
L NKL
1.1]1.2]1.3[1.4|2.1]2.2[2.3[ 2.4/ 3.1] 3.2] 3.3[ 4.1[ 4.2[ 4.3/ 5.1] 5.2]5.3

22680

LSd)] E6T KLGE] | ©
(Astronomical Spectroscopy)

22680

| KLNLT KQél Eoel
(Cosmic Gas Dynamics)

22680

hNKNLNLT Kl NI
(Radio Astronomy)

22680

KAELRnelr LIJNEOO
(Cosmic Rays)

22688

'nl é 6l 0kNIF ELK
ANKNLNLT KQén R
(Advand&elected Topics in

Astronomy and Astrophysics
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1.1]1.2]1.3[1.4|2.1]2.2[2.3[ 2.4/ 3.1] 3.2] 3.3[ 4.1[ 4.2[ 4.3/ 5.1] 5.2]5.3

22689 L A JJT N] KNGGNG
(Ph.D. Seminar in Astrpnomy

2268 L nJJT N] KNGZNG
(Ph.D. Seminar in AstBonomy

22689 L A JJT N] KNG&NGSG
(Ph.D. Seminar in Asttonomy

22689 hn!|l gnl Ni T 1 Q
(Doctoral Thesis)
22689 hnl gnl N1 1T 1

(Doctoral Thesis)
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i KENKOKRA] T KOGEI T NKNEJfél NJI JNj hnAl
hONI en#HT KKJO&KNj T KKJ

[, 1 OT KNI'T AEEI énHenNOKNDrl EéenHIT KK
L& KNT Jné KKj] NT KKHT NEI NgNENKOk NI N
OO0 QMIANKAIEBRH h ENK] PGI NT MBé ) #Hlig NI JH O &
I NT Néel ] nNEj OekOeneljei NJjnl NT KKJ
LNDrFLNKéoelLKn] FrE] PGI N6hj] €SNI nET
OO0/ INONKTKNOKNrJgnRE ®&85NRIEIEBIT EO
LTAT LTI nT ) nNEEKNEEAREGEI 6 O Nr 1 E§
| PGINTArJdnj kEKNITTnlETTo6l EOkNj 08l

| OPOELF I EGnr Eij NI Nj 061 SNOOk Nj O0el
EKN] T KKI&I EENKOISNE®T OOk NEI gnJdgl
heNl el NIJKO®e
@ 0 / Oéel NJoeoNEE ] nNETnl EOT Ok Nk n
g0l JOkoGI NI NET k|l gl Kk AEENKOKkNOT | &
OO0, OOLNINKT I AhT NT I AT EKKJ Il KNIIkae
EI LNLT KAl nRrifiaroEnrjl &6l E

0, 10KO©edl el NEENKI Nénj] Ok NENK1 fnh
el NJOEONEEI ] NnNEKNEGNREOKNEI eNEe& | |
I NT NgGNT NOO

0, 200J nleETNLINKEONE T Nngr NOQ JRil B NPeTeNyir TAN J ¢
Ok NT NT NgGNT NTfAro6] RIT ] KN6hRIT ] PGI NL S
hONITTNnEI NT NE] PGGN
O0OA@NJINKT éNhl ] nNEJAl NENKHGNHOOK N
08 ONEE|II gH OQOKENT I66HI N&KENKOL T ET Néi NJ
I KONEL KKe q

B NINKTLRDT éel 66 JOKkOOI SNJINI No e
| NTAENKE JnfOrKRFTFT LT FE] KNORRT |-
O0QAQQ@MO NKT L n BxONel KkN Ny ndpj 1 kB N-T1 T NNEsGy ] TG
I KONELKKeée qooOé6h] T OKANENKOT I éNRT ni
ITAREijNeT k| gnOkNijNeé|] GNT AT NOOT kI AT
EN I n OPTKINIFNEKINGNTKMIENE! | NgNgar T arJnl
hONT T AE]l Nel NJrtndir AT 1T QKNI i nNET neée

2JAOT nl T LAJ AT Tl Ar hd OLNINKT LN

2, OOLNINKT I NEOj T 1 NoGEKSNII NOK QISE]
LAEEJE | KNORART T Arolr INNLIOOKI JT AR

2, 1O0LKONE|] GNLAJI AT 1 Q& ENEEKKJE
El T NEI NGNENKI KRFT NgNgni1 OOk NLAEeéJ]
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| NG NENKOk NI NgNgn1 T AREEG KNhAT §NT N
eJno] RITITNEENKOOOT T ] NEOS | k rKNDD I'6ke IKIEjEl
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1IEGKNOST A]j T I KRFIT KAEBGEHHAQOEI ENKEI ©F
EGOKNT T I AEl KKSNhnT 8nRI Ok NénNkSN
OTnEENK”SNRT@hﬁﬁkmﬁ“@ﬁﬁ%@ﬁEMﬁmﬁé
E@RNF ALBNENUNTNIrNeJ n IAENK] KNS JNIT j kI K
11 F AEEGERBNSBSHNT I hOhRAnET AR
FAEl EkNARANEABRANKSNhAT &ARI
A hinoj excglldnt) 4.00
B+ h i J N &ery good) 3.50
B h n (good) 1,
C+ h i I @&iflysyood) 2.50
C | | E§ @air) 2.00
D+ I nl T (poor) 1.50
D I nI T (védyEpoor) 1.00
F T E (failed) 0.00
1.2 F AIEKBNKL n ECENBBG &I HRnen Nk SNh A
F AE|] Kk S&NIhMJT 18 5 W)l
S 6] RI T UsatisfactaEy)
U eJno| thsatusfacuoﬂy)CEe
1.3 F ALEING NENKL NE| NT fir ofElh o EMIKG R
F AE|] Kk S&NhMJT 18 5 W)l
| ENKI Ahj k] AlBaedpe)d T OK H Q]
P ENKSKR/] T ENiKprogfessh E ced n L R
V 68 ONKnN I J L n&kslting)
W THTEKNT I T | &tgdkawn)
T ] KNGGNI N1 T (ihafis in progress)
T AELF] On @& KNI i n NERSNST R
EKNT I T 1 N NKAHEANLTRETEN NN TIID HSE 83 © ¢
JNGNT ART &NT 61 EKEIT NOT njT o6Knj T GRSNI
EKNHTINgmﬁrééul’srwm@a'jﬁmukm K
S, 8882268963 t 898 (226809)
2BEKNT T TENKTI T TLFYINTKGNIjkLATJKT T NS
OOQODOENKIT I TLFEYINTKGNTj KENKOKA] T K
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1JAEeANEKKIENKT KNI NKIkAELOT KT
ENKEIE6Q RT )] TNIJST NDRFET NOk NI NT A ENKO
0, OJANéHANEKKJIJENKIKNRNITnAnJj 0L 1
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History of astronomy, the developmemod@strasioompmy,
controvdrgiaastronomy and astroedrdgcade
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Celestial Mechanics
OENRNr T o8l R RO Ej nNIT Ent 1
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Celestial sphere, coordinate systemsrandfoomatioats the two body
problem for celestial mechanics and idicojugtmviemsl
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Observational Astronomy
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Observational astronomywewvahaitidspeities of telescopes and
scientific instruments, basic reduction for astronomical data, and bs
astrometry photometry and spectroscopy.
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Planetary Science
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Physics in stellar atmospheres, the structure of stars, pre main se
evolution and post main stxjlaeselution.
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Stellar Astrophysics 2
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Stellar pulsation, stellar remnants and binary star systems.
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Galactic Astronomy
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Our own galaxy: the Milky Way, properties of galaxies and formatiot
of galaxies.
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Interstellar Medium
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Interstellar medium, interstellar gas, interstelbmlidgsaic:atages
of interstellar medium, distribution of interstellar medium, stability of inter
and origin and fate of interstellar medium.
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Computational Astrophysics
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(mputation, root of an aga#atmperation, ordinary differential equa
partial differential equation, numerical integration, Monte Carlo simulatio
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Particles acceleration and radiative processes, ipnldiggssyurces,acc
binaries bursting stars, supermassive blackheholeginergy
backgroandbservation oEhmglgy astrophysics phenomena.
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Presentation of selepies from current interest in astronomy e
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History of Universe, structure of the Universe,active galaxies, q
cosmology theory,radiation dominatgohandtathtiaiverse,cosmic microwa
background radiation aneidaridrdatk energy
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Stellar Stability
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Advanced TechsiiguAstronomical Research
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Astronomical impemEessing, extracting sky objects, flux and ma
measurements and sources of errors, photometry of extended source
subroutine application.
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Astronomical Spectroscopy
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Quantum mechanics in astronomical spectroscopy,atomic spectral |
spectral lingatisicmechanics in astronomical spectroscopy,atomic and m
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mediaandspectroscopic instruments
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Cosmfgas Dynamics
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Physics of fluid: definition, the hydrodynamic eqthaitisnis,sicdeltibads,
viscous flkavesisport of momentum, magnetohydrodynamics (MHD).
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Radio Astronomy
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fundamentats/golarizatisignal processing andiveoegyacsicedceiver
systemsndamentami@nnheoryracticapectsfofed@ertu@ntennas,
sngleshbservatiomaedhodmterferometerspmmntligynthesneutron stars
and pulsars and star formation regions

ENRr
| =]
N
A

x |'|'|((Q> H<

I
] K KEQG &1
I K N |
EN N ¢



56

| , h 286K BBORAE LI NE 3306)
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Introducttorcosmic rays p@mis)e physics, cdBipsophagation of CRs,

particle production in atmoapﬂmere(hm% resempics
|, h 10,8866V IOROI 6 k N ELKKT NEh N30®L NL T F
Advand&elected Topics in Astronomy and Astrophysics
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Presentation of selected topics from casaonioneyestdnastrophysics
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Ph.D.Seminar in Astronomy 1
OGENr 1T el 8F NBlJ N NEENDE] ODKNGGNG |
ENKI SNOLTFOkNENKFijN|] KNj 6hj T AEL
o1 Nr E©6)] RT OT 1T T NEEG ENKJLT I 6éKEK!
Presentation and discussion by students about published astronom
leading to their proposed research topics.
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Presentation and discussion by students in topics related to their re:
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Ph.D.Seminar in Astronomy 3
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Presentation and discussion by students in topics related to their re:
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Doctoral Thesis
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