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Serguei Ketov

DREAHEF—< | Advanced lectures devoted to theoretical cosmology
QBETZ=2H# | The lectures assume basic knowledge of General Relativity and Field Theory. A short Introduction
REHV™BEDHB- | into Einstein Relativity and Friedman Cosmology will be provided. Cosmological inflation and
FEEE particle production after inflation (reheating), Dark Matter and Dark Energy will be in the focus of

the lectures. Supergravity theory of inflation and superstring cosmology will be introduced too. All
lectures will be given in English.

Large scale structure of our Universe

General Relativity and Friedman Universe

Dark Energy and Dark Matter

Cosmological Inflation

Reheating after inflation

Supersymmetric Universe

CP violation, baryon asymmetry, and baryo-genesis
Superstring cosmology

OO —1 OO Ul = Lo DO —

Students are supposed to refresh the content of the previous lecture by using their hand-written
notes before each lecture outside of the classroom, and prepare their questions, if any.

There 1s no textbook. The lectures are original.
Students are supposed to take hand-written notes during the lectures,

LR — ML DEEMid %, There is oral test at the end.

Office hours: Monday from 13:00 until 14:30 in 8-581 (email reservation desired),
Email: ketov@tmu.ac.jp

The lectures are complementary to other lectures in elementary particles and astrophysics (theory).




19

e SRR HEITEHER - o
® OB MBS BEES MBS BEES i L el
BLRTHIRRE [RF#%/\ F O YEEEHER | R0125 — —
- \ - ‘ - ##a | A| 3 | 1
BRI FRF#/N RO UYEEEE | R0O126 | RF &/ FOUYESPES | R126
[EEE L
Tk T

ORERET—<

QBISTE 5
BENPREDOBM-
HEBR

QEEHE - NE
BET

@RENFE
OFFRBEEE
O RIE A &

QERZMAFE
(F74R77—5%)

®FFELER

7= HEEER & Ko v ARBIREE O HE
YIRS O LS S T b S b B Bl HIBHR AT 0 i 5 FERHIPSIA 270 Ly K e v e
B 5G| Zm U TG E5 55

ISR OYELOIERIINE L . K o Y YIEC B D 5 EEIC S L TOMMES S, JIBIRED
FEA TR 5 720 ORI & LT BB, 7 = v ¥ 2 /%o ~IBO M, JERHR 45
DEROF LGS 5.

HARROEARN I TIO—>TH 2 OHALEHIE. N o v EMHEN SR T2 15§ S %
BLLCTW5, Fric, Kz 2 v F — Gl < 13hE 4 fphilcic & 2 LIGIRAEDS &b o b, T OREZFfiEd 2
EDPRETH B, AFEFTIE, NP o VILBREOMSEZHFET 2 EAHEE L, TX A0 —%
HIS B S HEL, SRR AN T 2 BRI FEEHN T 5, TR TIFCESOTHIEHZ O
OB OVOFEMEZEA L, BEELFEER E 7 = v ¥ 2Ny NLIBOBEG 2t 2, > Fo v & BRI
Fogtibic G H s IR G G OB O . EAETE LRI N 2 YiE A U IR S &
Hamd b HEAEMENT %,

€& )|

B 10EEA N o v oILigikEE
5200 1 BT o LI IRE

55 3 [0l © HCHLER G o LA

55 4 (0] © BOELEERG T o LISk RE
FoE 7y vasNy NILIEO MG
55 6 [0 JERER R A 205 O HEm
55710 - AN 59 R
H8[E L ELHE— RIS

HEZERICIETCT 2 HEEMEAR T LR - b E LTIRET 22 &
HiFe/ — & web LTRAB L. ZhiTih- TIREZEZRITS . WETICHEE, 2 e 5,
YA S I L AR — M EREIC K B,

A7 42T 7 = FHCEEF LIS, REEROEM ALY 5, HFFRERSZA 1 2 DT HifC A —
NVTTRAV P AV P EESZTE, A - VX BB OZINT 5,

JFH% A o P, OB im0 RS H 5 T LR E LW, SERNEFRZER T 5,




20

e EERHRE BT SHER . -
* B FEZ BREES #EA BREES i e e
BELaifAEE | SIRLT—FTEYPERERI | RO131 — —
. — N N . : . #%Ha & 3 1
BL®REERE | SIRLEF—FEYPEREERI| RU32 SIRLF—FHYPESERT| R132
HEHE 5 &
BE #®
OBEAE-7—7 %Efﬁﬂéﬂé%l*w¥—ﬁ%uow1\%@%ﬁﬁ&%ﬁ%t%%@%ﬁ@ﬁ%-ﬁﬁ%%%ﬂ%%%
isio
@BBTEIHH- *Wﬂ4\%%mﬂéﬁ BARMLE LT, @ 2 VE =K Th S OFERE SRR A HEIC & 03 - TR
BEEHPREDBM. | 75
BEBE
QFEFE - AR | 1. &I xVF-FHYEFORHE 5. vvzo ko gl
BEH %K 2. B9 R & EHIS 6. Yv7obo Ve
3. WM 7. av7 b VHLEL
4. FEERMREREG O 15
@BENEE KD & REOBEFHO FHAET 5 &,
®OFFX-BEBEEE| 255 o
FWEIE SESCE F RS T 2 ovF-HR
HSTHRR ANESEiE, JRRIFRC. BRFNE ¥ TS
HAGE L MO .y BE & 75 v 7k — v EmT 2 v F —BiIg
HAG G BLE R, BPARRE— ZRgEeL 2 RIS o K T
Wiley George B. Rybicki, Alan P. Lightman# Radiative Processes in Astrophysics
O RGE A E B id. O TOF 2Py va v, BEOLE—= Tk ->TalEd 3,
QEMZRMGAE & ITEIEE PRI IMRSTIE S 2 O T, FRHiIC A — v THEHED T &,
F74R79-%)
(OL =81 REMEOBE T L T COMRIE. 7T v 7k — VPO RS AR TR IIE & W\ o 7 BRI S T Ry
jéi%ﬁ%%%ﬁﬁéﬁl*w¥—$m%ﬁ?ﬁﬁﬂ&m@mm%%uﬁéozﬁﬁﬁmﬁfiﬁﬁézt
N Wy
21
e so R B ITSHRR . o
® R MBS BREES #EZ BREES o e e
BLarHAEE IR EBEZYE R R0141 — —
. - Bifla | A | 3 1
BLkEAERRE IR B R R0142 R MEZYE R R142
HEHE " =
g B
DIBERH-7—< | BOHEXBERERIH->TOVTHLTORAEVIE S v ¥ 2> PHAAFER DI 5E, JFERDA
ixﬁ\%htﬁéwéﬁﬁﬁ% IS Ebﬂ%i(ﬁt@m@ﬁ%T%@\E%H%@mﬂ®%$m%
Tbdbb, TTTIE NIF %@ﬁtz@ﬁxmm%aﬁ% Az e, MR cEnTEBW] 1HESRE
LTV DDV DhDHEEBNT 5,
QBETEBHNE:. | - FWTHALTFDOZ DBOLE LB F TORELICEET 2 MBI £33
BEAYEZoEN- -#ﬁ%ﬁﬁi\%u#ﬁ%ﬁﬂin/ﬁ +§@%¢%tmm%$%m%iﬁﬁxﬁm<oﬂ@#iéﬁ
BEEE (SRR

QRESE « IR
REHE

DRENFE
OFFXMEEEE
©RIEETETT &

QEMZMAHE
F74R79-%)

B®FFLFER

DR ME S &

o~
@j@@j@

8

T%ﬁd]

(2] Ry LR

&ﬁﬁ;@%@ ZoWVT

e I A
ﬂiwh/ﬁ++&ﬂ%ﬁﬁ
DIERIEE A I 1R

xR

%Wmﬁ%&ﬁi%wl/hnt—
CEERIZATHEY B, FZERHIT, By, BRSO R & %

RO FZZE O AR IS S DITT %,

—FERHLTHES 0,

BEITE LT, MROPTEELLAEMN L7 ) v~ Z AT 5o

BRI Lo L R — by

[4 7 4 277 =) BTEE LWL

A hAYINERSCZ &,
[fhofzZERIH & oBdrt) & <. o RFERRH & OBk 3 < 720,

BRORER THICH Lo L &=+ Tl 2,
EFRER U 7o W& BBl SZAT L £ 9 7272 Ly HAiC

T ERR DS

WETERT %,

A —=IVTT R




22

- EEHRE BT EHER - N
® R HE% BEES HE% meEs| 0 |'ER| BR R
BEarEARRE et h=2sEm R0117 — —
_ _ N . - Bifib | K| 3 1
Bk ERERE et h=2sER R0118 et h=s R118
HuKE % =
Jlb*m E%;
OBERE T —7 | BTFEHEIEBHE O S Wt B THEIIF R BB OB —o L - T, Y THEHETH S, K
T, HHHETIFEOEE » S B ET IO R I oW THER A LRI T 5, & < iT, BRI
FEIC B AHEEHZROEEENEZ 7 v 4 v = v ¥4 77 5 52 HOTHITT 2 FiEv, HuABcdd 2%
DINE ALl 2 IR E R IC > W TRl 4 %,
QBB TEDIHME- | ARIEREICBT 2R TROMT A, 7 —VBKEZD T >4 v v 547 75 L5LIEEIC K DT D FET
A PBEDBM. | BEHIOU B, T, ERCEEIIE S, AMBITHT 3 ROIEEATRINCH T 2 BIGIGETR £ B G
BEEE %o

QELEHE - AR
ik

(st - WA]

5 1Al Elﬂﬁﬁ.ﬁrﬁ+®f§¥ FoMl: 74 vV SAT IS A
85200 L EFHEIEIC B O B IRHER ] 556 [0l @ BEERRE Y

g3m 7 — B ETm o yA oy vIRERK

94 HALEH OB BRI 2B 55 8 [a] B ISE M O I H

(ﬁ%ﬁd&] gﬁi‘i%qﬂ;b &L f:fg% %%jﬁj— %

@EENFE FEE Lo 7 + 2 P ZZHEANCHA TL 5 2 &, filic> L CidENORETIRES 5
BOFFRMBEESE | 5FH | YAVITFRR Ry, ISR - Fihe GHEEID)
Quantum Theory of Many-Particle Systems, Fetter and Walecka (McGrawHill)
@© A& A % Fiz LK — bk DT %,
QERZMAHE A7 4 AT T —ZHFCIEE LT AN, BHEEHNL WS RRHZ O T, FHRjlcA — VT A
(F74R79—5) | ¥ PEW->TLEI W,
®45iLHEIF BTEZERRROBENIEE L,
23
- EYHRH BIEHRN i -~
® OB MBS BEES HB% BEES i RE | RR | mbH
BLRTHIRRE ETFSHRRER R0115 — —
A . - ATHEASE S| fth 1
BRI EFEZRRIEH R0116 EFEHRER R116
jEEE 4= 5 &
RE —E
OBEFE-F—7 | SHOYHYIFICB 0T, BoRTHOFEIIFFICER BRI EZRI LTS, KEFETIHE _F1Lh»
DD Ty ZRIEH)ER O R E B AT FE S,
QEBETEZME | B BB IUCZREHROBEREENT 5, FIC7 74 Y= v 547 7 5 6% [0 EEERE Pl o Bfif 4
BEEHYEEDBN. | HNET 2,
BEBE
CELIUE AR | IR A
BERE JRIEE AT S - Tkibaco ICHBlka Nz pdf 36/ — P ZEE L THL T &,
Fim FH =1L HoHml EBEERE7 A vV IATII A
g2 Hom A bERVIDERORGEML H5E 51 v R
953 Bk SEEEE ETME 70 — v BEE O 7EEE
ol 7 — VB 5% 8 m  ELHMERIAHIT
HEC2WTRAHA LAETIET Y v 29 5,
@RENFE RENFH RENFICEELCNAEZRETHE LT 2 &, ZENEICH T
Quantum Theory of Many-Particle Systems @ & 9 OB TimOHBEA 1 i T EMLEE L,
BOFFRXFBEEZE | A. Fetter, J. Walecka ‘Quantum Theory of Many-Particle Systems’ (Dover Books on Physics),
J. Schrieffer ‘Theory of Superconductivity’ (Advanced Books Classics),
V7 vy Y, 77 AF— MEHEAR mETGTEY CRIEEL),
©mETmA & LA — Mk DT %,
QERZMAHE F7 42T T — BEHIEE LE AN, EHEERM L VES RS2 LE 0T, FHijlcr —VTT £ v
(FT4RT7T=Z) | MAVIEEESTLEED,
(O =Hoe 8] BT, AT PO RER A AR E T 4, FRCE TGO W THEN TE TV IV EHBENE %

RS 2 2 S I3EEL W,




24

e EERHRE BT SHER . -
® OB B4 BEES HE% BEFS BE O |RA| RR R
BLaTHARRE W IR AR R0123 — —
. - - ##a | A | 3 1
BL&ERRE IR AR R0124 ISR R124
EEE L] % =
EH &

OfEEASt-T—7 | WEHOMKWHEIZ > O TERD Y4 2, BIRE TmORBRAEZEY Lk, BREREE O TSI &
ARSI ZERD, & 51T, ZAEYDOW 5 EOEEH] LOL\TD%HHET%O IS, N LY NIV T ETFIVHI AN —
FEFILDEw MEBIRICB I A2EMNI V=7 v ELTHRTEX3 AR LR, A E VIEHIZOW
TH35,

QOBETEDME. | HFETPIOMHBIRR S & ORI S H L CRANBHEGRTEEZHICET 5 & & bic, Th 5 NEBEORIEAK

BEAPEEORN. | OHMRICARIRTH 3T & A2MRY 2,

BEBE

QIRESE - AR | B 11 WA 4> 555 [m] @RI O G T

BEAE ol —REL. 7oy SO, NY S 86 BHERIARO B 1
H3m HEEFXARET IV, = FET L 957 WK IAR O B IO
55 Alo] S IEEREVE( o FER 1 B - TV S N 57
[F2260518) s Aahib & LiciZEx Jhid 5,

@BENEE RIE O FZHERIAZ TH L, HFHEOERSELZIFL T < T &,

OFFX BEEE | HRODTHEMNT .

O© IR E LR — MITE B,

QEMRMGAE A7 4 2T T —FFHTERE L O, EHEER L WSS BHFZ 2 O TEFICA — Vv TT RA Vb A Y

(FT74R77-5) | FENB L,
M L IR R (hotta@tmu.ac.jp)

(O - wr] BT, HETHFORHENRE T 5,

25
s so BPHER BISHER - -
® OB HE% BEES HE% e BE|RE| RR O REH
BLaTHRRE BIRILI—YEPESRT | RO119 —
. - : N — : N Bifib | & | 3 1
BLRERRE SIRILF—YEPAERT | R0O120 | ST RILF—YEEHEST | R120
EEE L] I
B F—

OREAH-T—< | 2 VF—T7 07 TOEFMUIEL (774 5 —) KERISOVTES, ThoOERIC L 2 RERTOR
AE. M OREHERR A 2 2 WA RR T 5 C LA HNE T3 BEB L ORERD 3 5 1 5 —ERIc> L TRlA L
%n%@iﬁfmhbnémﬁ%%iU@ﬁ%vﬂ“fﬁﬁﬁ%o

QBIETEDMH | ABBXCUHHEORKN FYHFORARE L > T 2 EERA ORI L T, TRISTAN, LEP.

BEAYEZOBER. | TEVATRON, LHC & D% - THHT 5, 20134810, MR TREORBRON FThH -7t v

FERE 7 2R A WSLHCEBR THRR SN, S xvF YRz aamsli>o>d 5, MM TH 2LHCOS

LT - R
EE PR

@fFENFE
OFFX BEEE
@O RETM A &

OEMRMAE

(F T4 R77—5%)
®4FieEE

FEALPEBE ) =7 354 54— (LC) Tld, HEHERAAHI 285 L WO A 22, #RTlranhso
MENED LS ITHEDENLEDNICOVTOFE L NS 5, /o, T o OHERNEBZERCTHEH I NS

Ff& 3 madds B L CHESR /0 L. £ ORI SEEREPVERES & 2 Fihd 5,

1| 7+ —r7 =7 VOMGEE (TRISTANERRET) 50~y 77 5 — 27 OFEHE (TEVATRONEER)
Fol i H LWy + — 27 OFEFR (TRISTANEE) 560 : v /2Ky vofR (LHCER)

H30a W28 Y v oRE (SppSHEER) by 7S ZARY v OWIGE, FEES (LHCEE
{b. ILCEH)

Y40 WZRY v oW (LEPFER, SLDFER) R EI = )

R CTIHETEELRLEBNT 20, BEICGLTENSEZHATENT 2B EOHREL52 %,

P22 T 2 Sk T 1 B S & AN T B

FEEICBE LD IR L R — b B LU, RERITHES Y 77 v a vy x—s¥— (723 Zoom D F + v
ez Hv7clnlE) OWNAEIC & D FkHlid %,
FHRRITHR T 720,

*7 4 RT T — R, A — VI ETHESZ T %,




26

e SRR HEITEHER - o
® OB HEZ BERS HEZ BEES BE O |RA| RR R
BLaTHARRE FRFYELER 1 R0153 — —
- - - #%#¥o B | 4 1
Bk EERE [RFYELER 1 R0154 [EFIERER 1 R154
R % =
B OBt
OBREAH-T—7 | BTHEOABNLBSHABICO>VT, BICHATEX BT HEARME LT T 5, Fio, WEBhTHB
LU E, BT EOMEBEETOICHSRT 2, TN O QM. (LFUERE T, DT HE, Hiks
. ELI V=Y —FHONPR T £ — 4 CYEOHANEMZERT 2 L THHETH %,
QBETEIHE. | MNUBHETHTHES T2 BN HERORINE, RAL B 2B TNE» O 268158 ET2 &
%gg?%mam- L bic, DR IO TE o B AR 5,
EBE

QEEHE - NE
BET

@BRENEE
OFFRBEEE

©RIEEFETT ik

QERZMAFE
(F74R77—5%)

®FFELER

JFHF2NFRIWEZMHR T 2 EAERTHY, FHERUOHEK Lo HRBER L& 58b 0 2 - T
W5, COEBTRETIZOMGERZREBC, MERT &R TOMEER 2D ik BELRE S L.
IR, RV VB X O LIRE) TR & O o KRR OREARME P, Ttk
SO WIS B S & QI TR O KA T 5, £/, HREED 3720, BEP O A2 E
L. BRI BT 2 L& — IR A B IC T,

F1A M ERE - W OERE WD 0L SIS
520 Bl ST O Ak

53 [a] ARG A & ER53 iREB

40 EsR T AL & AL T

55 —fRALHRE) 1oL

F6 M AT D v ic X Bk E T oM EAER
HTE SFRIDRVIC X 2t LR OMEE/EH

REOHKRITERE L R — FREEARTOTING ST, HEOLDITHEE T L E52RkH 5,

ST #F L0 e 0T HZEAR ] GEEE)
EHIEC 3 TERE AR (R

LR — by HESRILC X0 RS B,
e-mailic THERFER 22> %,

HYNFOYLORNGEEZBE LS 5,




27

o an SRR HEITEHER - o
® OB MBS BEES MBS BEES i L el
BLRTHIRRE FHYERER I R0127 — —
Bif#fa | K| 3 1
Bk ERRE FHYERER I R0128 FHYEPER I R128
[EEE L
LB #H—Bp
DIEEFE-7—7 | XERIHEEERCHIHRR BN > VTN B0 FERE OB TEHRAEA R C X128 D
SRR ER b KECHERB L22d 5, T TRREMNTRIEEGZV 2P e bIFT, HilPHE
ERHL . BHIC T — 8 AT OISV Tl 5o
QBB TEHME. | REWHSRERHSOFRE S, 7 — 7 @A >V TEET 5,
RENPRENEN-
BEBE
QBEME - IR | BERNLSHEBENERILTEZFEL TV,
BERE L. i b o J B (i‘fim@é’v‘eﬁ e th D B AR
2. HREHOIKEE CEPEHEGE. 7 R EOEHPIETE)
3. WAL FEfkities (v F L —4 —, SifHige, CdTetHizs)
4. M. HEGET (CCD, CMOS, DepFET. [BIHHET)
5. MKEME (427 oh0 ) 2 =% STJ, AERK)
6. MURHMRH O A OSURBR O R EIR. BRI, (550D
T. 7= GRE. x ZIERIE. Y7 2 — 5 DHEE)
@BENFT HREZHEN L. HEZITY. L VR — P THREZE»D 5,
®OFFRBEBESE | HRuc N3, 7Y v NELZRET B,
OlpEliPapS BRI LA — b EIENOSINRIIC & - TREIT 5,
QEMZRMGHE JHANE LT, HRE2PRZA 7 4 A7 7 — &3 5, KL RIZEICTEET 5,

F74R79-%)

@FFiCEIR




28

- BEHEH BISHER N o
® OB MBS BEES HMEA BEES i L el
BLRTHIRRE BRI R0149 — —
- j - w#a K| 3 | 1
Bk EARR BTSRRI R0150 BEFYERR I R150
[EEE - L
WHE  EE
OBREAE-T—< | ERDOEBEFV o TP AR T 2, FRC f B FA S 70 & T REBIE IR, FFER 1Oa i 2 5
SR O v RG> OIS N 2R RELTE L 7 —~ &5, £, £h o OWE SR
DRAKRD, T OFEBRMIIZRIC L Rilshiz €y 2 224 5,
Advanced solid state physics. The lectures will cover topics which are necessary for those who
will be engaging to fundamental and development research on solid materials.
QBB TED M- | FIHTHOYYHEYHEO B AB L VLT, R¥EFEICE > TYHYLSTICE T 5 iRt oHiE
BENPREDCEHM. | RELZWET 21T1F, AFHOKREBF » v P7EERTIEANZVTHA I, TOF v v 7EMED B0,
BEBE MEDOWMRTEEL 2SNy 7 22T 2 E2HNET 5, EBROFLEPFHE, 155

QEEHE - NE
BET &

@IREINFE

OFFRBEEE

©RIEETET &

QEMRMTE

(F 74 R77—5%)

@fFELEH

NIcKBRFEROBRICERZE B <,

fEE T OBk RE

i

FEETCE LN RE £ BT oMM G b, Vs EREER SR OR 2 V)

2T EHHE & £ ofkEAL

WD R E RKKY M EAFH. [REET & OREKICE DR S N3 EWEFIRE

BRI EOYMESE . S F v o 7S 2R IR R A

WA 1237 AL BT B 1 B STk

N R N Ny 77

A BRI OGS E SR ANS o, —HARICOVWTEREET 2850 5,
FREHEITHOVWT, MBEICB I A MNHEIZELZREALETZ, bLUHITOEBTE R VIES, 7L ES
HY AT LZoomZE WA v 54 VI BIRELRFIETE, TOHG. T EOFEM L. kibaco I
Tz 5,

R R
EEEEEEE

DR EEZR L ETIR%E /) — b Zkibaco 2@ U TABT 20T, BOICTFEHEE 2T &, %
dncFEfEd 2EEIC > W T, NI T LEWSDIC>WTRIKEE TItkb o EICiED T &,

FRIICHEEEN T B FEERIHH LA FEERZ 51 Fidkibaco Fic7 v 7o — F LEAT 3,

The reference materials will be uploaded to Kibaco.

I EET 2EE P Holo v R — Mk DYIEST S,

several reports

FRctgE Liswds, JHATE LTA = VETHRNGEET 2 &, A =7 F L ZHORERIT OV T,
KFHR—bR—VD [HEBN I b5 VIIETYHEIRLED & — £ <— VAR,

P2 O R HE L TV A T L ZRiHEE L THEEIT O,
HPEOBELEE L, HEASA FOL L BIGEEARALT 5,




29

B ®

BERER BIPHER

MB% REES HEBA REES BW - |RA )RR S8

ELATHRRE

IR A RIER |
(F/ - REEYMERR L)

R0147

BLRARRE

Z #®Ha
WIB L RIER
(7 - RETMHEERLD)

ML RERIER |

RO | () - =mmhmh 1)

R148

HLKE " &

=

=

H #% Wi - LR HBEEER

ORERE-T—<

QBISTE 54
BEAPREDOBM-
HEBR

QIREFE - AR
REH®

DEENFE
OF+R - BEES
©RREF %

QEMZMAFE
F74R77—%)

LS HE 31

B AR O IZ R WL 2 >0, S8 B8HEsFR s, BIREOVHEZ PR A & RshTuo
5o —HRIT, WEOEBESKM. FHFEN, B E S AR « T 5 ooiTid, N v RGO R AT
TH5IEVBBEANNRTH L, TOWETHEH, KEOHFTIETH S0 57 = v RNhmET ¥R
EOHHEHEE A F O EKOMEIC > W T, HODOFT/N Y FREEEAFIR L, YE ORI & TIRE
EDOEHICE#E L TV ANERT 2 EAHNE TS, Fric, WETIE Yy FEEICEDE L 7 B s
WA D & RIEEE 20 E LTl 5, 7272 Ly #EL WEEERRT IS T\ 388 . EHEAYIFR B
DOEBRFFAEEZ TR E LT, BEARYHFEICIE8T 2H0HMYEA T2 E LS BELET -2 EL
72\

TSI PR Loy v FEFRORBEZ RO, HoOFTHIMRWEO /N v FIgEZH S, IRIE
TR 7 =V S HEEOYIEM AN T2 C L 2HNET 5, Fho, BANTYIEAERRIcESENS
T A IEL < 4 3 72 » o B HER A B8 5,

(P51 - N

100 FFMofts s 2 vE—

55200 sRES ATl O R

53[0 pRESASITIIC K B —IRoTH DN v N RS

5 48] —IRITHIC B T B RS O & B TIRAE

555 (A B TIRoCE O S v N

6 W ORI & RS

1A Ny FREE & B SIS o B

(REEHE)

AL E LR ENT 205, KA OREPICHERNAFICE S O EE A I,

R D#KH DI L i A RO O EE TIOWTHE L T &, RIODEFRICHTETT .
DD RYNCHBAR L HEMELL LB E2 AT 3, 2EEREHSETICENT 5,
LR = MT0% B & CESINE REhORRERHE L) 0%k VFHET %,

74277 —RBEELBOL, BHIEZE (8-532%) F7/13# —J)V (miyata-yasumitsu_at_tmu.
ac.jp) THiEFZ U 25, (at_I3@IZZEHR)

I BRI, T, & LS BEFSORELBELTVE I ENEE LV,




30

o n B R BIHHERR . "
® OB HE% BEERS HE% BEES BE O |RA| RR R
BLaTHARRE RFE— LR 1 R0157 — —
- - - - - ®Eb | K| 4 1
BL&ERRE HFE— LR 1 R0158 | #iFE— Ltttk I R158
AL%E % =
PAR%  ILER
OBEAE-7— YIEMIFE RO WM R BETOHRESGETH D, T oA BHEE GEf. 75 2, IES) 1Tk b Byt
BB 2, WMEO I 7023ty 7 BGEERE~N 5, FHES S EEEORE AR EE) (b
PETFHE « XHD ZHWVIBEL « MIHTEBRAH O 5N 5, hik TSl IR o £t i > W Cigs L 2o
W DR oISHRE LT, #EB X UREOYMIEMIEOdRTE D X 5 iRk FEEL IR
WO, MBEDI 7823y 7 BIEHRABTVADICOVWTOHIHAEBL AR BED T —< &
b0
QBIBETEIHH. | SO ER X EGAREL HENEZFICD T 5,
BENPRBRENEN-
BERE
QBEHE - AR | #FEh I EFEELEREH OB EL L ORI OMERYE WL ODiERT 3, TOWMERLEHS
BEHE TAHMRL L AREET B,
1A ZRARUCBT 2 i D ffsi s & OiFi,
52 0] Lt FHGELO L 2 R v BB T B i X O fifwe B & O
E3m 7+ YHEFEERICBT 2 O fifF B K i,
55400 EENBEEGE A O 7 /) v EBRORITICBE Y % i OB & O
H5M BT R E VIRAIRIED EERIFFTICB 9 2 i X DTt 8 & O
560 BT R Y VIRIRIREDOBERIIILICRE 2 X D ffae s & Ui,
55700 - MF-RPAZEOJFEE & 2 A W72 EZR 7 — & i ISR 3 2 X O fifsi B X Ofifar.
¥ TICH#EEITY,
@BENEE Rl OZER, & - EEZHOTEY 4 2,
OFFXBEEE | 2EH. LK. G SR EEMENT 5,
ORIE A & LR — MLVl %,
QEMRMAFE A7 42T 7 —RFICEELE AN, HEEMLVIESREEZMNLEdToT, FHEjcAx —v

(F74R77—5%)

®FFELER

(kadowaki@tmu.ac.jp) TTHEA Y b A Y F &2 E S TLIEI W,

R H OB & R PRI A EE L TV B T EHEE LU,




31

e SRR HEITEHER - o
® OB HEZ BERS HEZ BEES BE O |RA| RR R
IV WIE LR RIER | - o

BERBRE | ()5 s —miersm ) " | x| s |

[IE:
P WIB L RIER IR L RIER |

BEBRE | S Th—mumm ) B2 (yo e a—mwm ) K192
BN % =
EH B W - b2 EER

DFBEARE-T—< | V7 <y =L@, @9F. 304 F, @R, REEERGSEOXZ S L WIIEDRIRTH S, V7 b< s —

T2 DEEPEAOEMoh cEEREEH AR LTWE, CDY 7 v — 1%@@%%11%&@H@L
FoniEs - ETH B0 T, ENBYIENS 5 LRSS N, TOROMERIRNEBILENAD 2 RS
L‘éo
OV 7 b2y =PIz OVT, AR IEEAMBET S EAHET,

QBETEDHHE | V7 b~y —ZHET Lo, IR, AOHB b, RS A > L 2o EFEE L, V7

BEHPREQOEN. | ¥y - OREHERET 5,

BERE

Q@BEEE - NE | Bl vrybwy -tz 5500 & Tk

BEAE ERACIR S Y VIE Ry 6 SO
$3E o4 RAONSE 7R HmiEmA & Ao BT
FaEl S ToMMEsE 7L $8nl L — b &R
@RENFE KNG 2 5 VR — bREEAEE, tho NiITHIHTE 2L 91295 2 &,
HIOOFZERICRBIONEETET 20T, TEHIT LI L,
OFFXMBEBEE | SWHEIE v 7 by —PEEAM FE LHERA2HEBEE T S,
O RESH A E %q DI 5 vf—tﬁ)%ﬁi(mﬁﬂﬁx£%ﬂ®ﬁ¥%%ﬁuﬁﬁﬁ@¢ﬁéﬁAﬁﬁ\%ﬁéﬁ
5 (a3a=/Fr—va ViE
QEMRMGAE BRI L e WS B2 LE o, Fiiic 4 — v (kurita@tmu.acjp) T7HA4 Y b A Y FEE 5
F74R7T—%) | TSV,
@45LEE HETIFOHERARHE E LTV A o, YT ORI L B md
32
o B BIT2HER . s re
® OB HE% BEEE =P meEs| 0 |EA|BR RR
IV IR RIER 1 o o
ELarEARE (RIS S = 7 L) R0110 " . ) 1
a 1=
P IR L RIES | WL RIER |
MERERE | mmmzzovaem | 8] gmaesccamw | R
R % =
TR BZ WiE - bR HEES
OBEAH 7 — 7 | FHICEBRORIFI LK FEBE LR O BRI SR B, WM KRR O RIRIRO MBI EIHARE L,
B9 5, REFE, FAIE LT, N, BHAEE. BL - it &0, ERYEEIER s & oYy
I — 2 DRV « FBOMA 2T CILBEBEATH LI EEZMIRELTWVWS, TNLDH#/HEDEE, KM
BRLUZOPERFEANDIGH F 7 FEBRIFR O HARPIEEOEHIFICE AN EI»N 5,
@E STE DM | S, BRIKEE. B HEHIEE BTE. P EROERE ATV, P - 20 E LTaEDb
BENPBEDEMN. | LOREEOYIY:O R HIT 5, %70, FEHRDREBOPE LI T PERT S X OWERIEO
ﬂggg AFIBR EEHE 2175, i, BRICERETD b OERE, BROMEEM. 7v¥ys—va vk i
FKEaITH ECHBERRGEANTEEL < F =125V THH3,
QEBZHE - AF | H10H WEREEZED LS ER,
BEHE 52— 3\ ZLa i%%nvt o, XEHG, vy T —va vik
¥4 — 6] ﬁ{ Ry KJFOEY & E Lo
BT — 8 %%ﬁ?-%-ﬁﬁﬁ#®@%kﬁﬁ®%@
@FENET TH - EHOHPAHRFEONTIRRT 5o Hilb > THREERMIAO M R A TH L, BRI ABI L2, WY
B OEM 2 L CRZEIiio T &

OFFR hBEEZE | #FEEFHI kibaco ITBKT %,

O IESHEA & AREL A= (70%) EFZEPOR AR (30%) 1k FHid %,

QEBZMAAE JHHIE LCHBH APRZEA 7 4 27 7 — &4 508, ENLAGRERZ O 1) 5, # — VETHEINHEKO L,

(FT4R77—%) | WFEE (8-531) AZHFRTFE WV, A =7 FLZAZEOERIIOVTIE, R¥R—Lx=V0D [HEHN] %
ZBLTTFE W,
®4FLEIE




33

e SRR HEITEHER - o
® OB HE% e i #E4 BLES BE O |RA| RR R
BLaTHARRE R EESR R0139 — —
_ . - #®Hla | K| 2 1
BL&ERRE RIPEESR R0140 R EEES R140
EEE L] % =
# ke
OBEAE-T—7 | FIEEER, BEaetdEd 2 LTEFICHEERAF LV TH S, CORETRRFIGEEZZH &I
AR, TORFvn EEHIEd, BRI 2ZHEOZETIRE L, EEE SN 28I LK
XTXFHEZER L, FrdsgheHdME 2 EAHEN 5,
QBB TEDIHE- | B E2Ed LTXE 2T 200 BE LN T 2022 6N KT TR, HSEXEZFH VTR
%gbﬁﬁwﬁm- HlAZ52Z 5 2 &Ty BARMICREEVS T WIS TE 5,
FEEE

QEEHE - NE
BET

@RENFE

OFFX BEEE

ORI &

QEMERMGAE
(F 74 R77—5%)

@HFLEH

(22510 - WA

55100 BlepsesE—ik o

E2E YHFORLTHVWAERE (20 1) 7570

H3m PEEFORXTHWAEE (20 2) BN, BboEHA
Al YEHFEORNTHVWARI (20 3) EVOHA

H 50 PHEFOHRXTHWLEER (20 4) 1 XoHEW]

ol PEFORXTHVWAEE (205) DL, RilimEoRHA
S 70E YHEORLTHOAERI (20 6) @ WFEMEOLE

H80a LA — kRS

€ ViRED)|

HEIEATIT 5, mREEEZ LT 0T, BEE KA E ClcmE 2R T 5, ZETiE, #ilishzb
LAV O B, TOBTEREIL TO L, FERBMNITRYITE 50 - 203, mElo%k, A —
AT TIRIET 5,

foloFRETHSI N 2FEIOTT 2ME LR TEL, HHFEFLMS L EHbB VL, EPHKD D
IZADBOVE D, TICELE LB D B,

R 75 EEES 4 b @ Weblio (http://ejje.weblio.jp/)
ALC (http://www.alc.co.jp/) 75 &,

A DIRIRILIC & - TR 5,6

A7 4 AT T —IFEFICEE LI VA, EEEER L 72 WS 3RS T T B 0T FHETlCmori@phys.s
etmu.acpE TA —IWEED, TRA VAV EEDT L,

MELD GBI WVETREZMEY 2700 ZEPICRBIICERZ T 5 2 EAEE L,




34

o an SRR HEITEHER - o
il ®EA REES ®EAR REES i BE | R | HOH
I MR B B

MERRRE | eesmvormies) (0 sm x| 1|
e e e e e ’
BLRBRE | smavazmmes) B Gsmmvazmmes) R0
HLHE " &
Bx SR W - L ERE

DR 7 —7 | DR FEIEC £ 27075 TOHERE > 0T il 5RO B H £ TR 5.

DBETEBMB | FT - 5 TIC & A THELBRE ORISR & 2 AR 2 THEEIE T O B - LT 5, &

ENCEROBH: | 5. H TOWEEILELIT 515 OREROTERIFE LW 5.

EEE

QELHE - R
BEHE

@IREHNFEE

OFFRMBEEE

©RIEETE T ik

QEMZMAFE
F74R77—%)

LS HE 31

01
502[0]
03]
049
55050a]
50610
070
5508a]
5209
H5100a]
F11[a]
1200
H513[a]
H14[m]
55151

e DT & BBk o KA
JFFIT & 5B THGEL

7 — v B

oy = v-vay g v — R
oy HOELIT I A

oy i T

VBRIV

rp TR

fifgse « JE

AT & B ETREL E MO TV
SFIRE O HE

S FRCELIIER & B0 B

BT EHTE O fiET

IR§ ] o3 i B [l 3k O WFFE 41

AR BR

HANTKE DR E R kibaco ITHIRT 5, H#ETIEHRGEPORELHF VTS 55D T,

FHLT

F& 2 b
>E5E

JEA& L
HIR

BT &,

CEEFED R 5 4 N % kibaco IZHEIR
HRAILZEA~D AP 4 S FREEOHE (LN B #F CEEIL)

THIE (2096) HhREER (40%), WIAREAER (40%) THGERFMiZ1T 9o
wo (1D & (@) 2> THIE LD 5,

(D FFITB T 5 ISR
(2) FEWE LRI 2 HR « O kibaco iz & 2 i

# =) (kanya@tmu.ac.jp) 1< & 2B % M2 1 5,
EHEERM L2 WS RERNICA — Vv TEK LT RE W,

B H

PR oS BH

Hid»>T




35

o an SRR HEITEHER - o
R MB% REES HEBA BEES = il Bl
e || PEEERIRE 4, -

BEIFBRE | esmnasronsiy) "0 0 S I I

1] 7
e | WELERIEET ME RIS

BERBRE | wrsmusssonsry | "0 aessussromwsey | N9
[EEE " &
A W - LS HERE

OBESSH 7~ | PRSI DG, © 50+ —ZHRHEE LTECRBS AT 2, ARETEEEEOILAN

R & % OIS £ R 3

QEBTEBMM: | - FUKOLENIE L T O(LEN LA

BENDBEQEN: | - HAN L7 2 OB

5% 1% OEREEBET 5,

QELEHE - AR
ik

DRENFE
OFFXMEEESE
©RIEETE T ik

QEMZMAFE
F74R77—%)

LS HE 31

LITOWNEERO TS PRETH B0 BARRISEIHEFR]RO#E THM T 5,0
- it

s R F—E vy

* [EfRD N R
-#%%@%i&ﬁ(ﬂgmﬁ\EE%%W\Kﬁ%¥§w\
PRS-

< PR DI

AL SIBOBES

* B fkpnfz s

bV YZRY

< CREAOE TN A 2

* SPEMAOLERM « Sl

ERPIORSI N R ICI Y FHE C &,

F—F, =~y 7 i, KV 7 b,

BEITGLTT ) v b 2EA L, @#RPIcSE5ERERM
HEB L UL K= b (F@EB) CTREMSHMT 2,

BRIPHRS D 2555 134 —VTEIET 5 T &,

L




36

o an SRR HEITEHER - o
® B MB% REES HEBA BEES = i Bl
e || WEEEHBET - B
BERRRE | rsmuprommesm | " R U I
| %
e || ELEBRSRET ML HRINE I
BERERE | esmupsrommenn | V% wremusrommeny) | N1
BEER " %
BB WE A BE R L
DBESE 7= | COWRTREL LT TRTLE] 0SB THS (5 TOBFRENR ) 1oV THIBT 5, HHC,
FURITS 66 PRIEATSE (52T 4 0% — DI » 55 POIEOATD £%11 5 12 OMih & {15
I VIREE O TR 5o LTI, SREEIRT 5 X 5 7 RIS PRI TEE 7 - T X
TBY, TR BUIRIEEEA LT, ERRO N LY v Xy L EORBUES 0 F / 44 X5y
FORBOTHRIC K > TV o AT, B0 OMD BRI R BRI > 1 T b3S
5.
QEBTESMM- | TiEDEAOHET — ¥ DI CTRFALEPI L LRI 5 120 1 LB T 1752 215
EADEROBN. | BEEDT 5, RHORTLEORRKRERRNEIIND AT, il BTS00 38Tl
BEEE FEORPERAETICT S 35512 Ly WFHC 215 & BRI T ¥ 3 )5 25,

QREEE - IR
BRENE

DRENFE
OFFXMBEEE

©RIEETET &

QEM=RMAAE
(F T4 R77—5)

O EHE 31

WEEAE 4 5, EHRPITEE AT EbH 5,
¥010] HF = x v ¥ — ol (ha)

02 Clx xvF—oiE (hR)

#03E T/ vk BEED ()

#5048 MP2 = 2 v+ — iy (hy)

05 T/ eickBEEEQ (HR)

F06R  HEBEKOZIMENE - LB (b

H07E] RN B - A (P

§508[m]  EEENBEEN ISR (P )

F00R] EBIREORS S (B

F10E  EBR - BESEID oI (D

SR RIS & Ly 7 b oo SN OB R (D
12l BWSIRIGE LE Y 7 b« A7 boviEtt (BHD
#5130 BERAEEIC B I 2 HEEREED (D
H14l0] BTREESEIC B I 2 HERETEQ (H)
51500 Pl H
;E%]Lﬁ@%%®ﬁﬂ®—%f%@%%®§%Mﬁ¢§®%§@ﬁ@§%ﬁ%\%%%ﬁﬂivf
KW 5,

BRI SN HEEZ LR - MTEED D,

ERICHM BRI Y H T 20, FRNCIEE LR X D 3 E— web ¥ A + 0> 5 OHIIZ LT &
T35, FEHIZMLEITIE U CHEFRPITiERT %,

FELLTHRIDOLE—FDIRPEZDONRICE > TEIT 5, HBmFEHO/NT 2 b 20%FEEE FIRE L
THEET %,

A7 4277 —BFICRELEHAN, BEFEN LA RMBZMATEd, BMEETA—VThH
ST ET, (HL, AXPICREEHILT B &, e A Y5 —F v b A — VTERIEAREIS 4 — L
TRLRAE[MS & HERA —VOATHARRESHRXFEAGU A =T FLZEBHELE ),

Hrcis Lo




37

w BEHERH BIYHEH _ .
il ®EA REES ®EAR REES i BE | R | HOH
AT IR KR ET — — — e | |1z
tigLEe MRS AR EE — R KRR T —  |[ARE) &2
HLUHE % &
&%8 NENELBIBEBMIME SIS

OREAFEH-7— < | PWHFOEMNFTITBE L 7O, AR, &7 v 7 ¢ Tl EoPNEBET 5,

QBB TERME. | MERR, FAMH, X5 v 5« TIEHE EOFINEH 28 L T, KRENOTEETIRHICO T SN WAL
BEHYIREDRM. | BIRERL,

BEEE

QEBEHE - WE | Ut - 5 - B FEHNEIC L 5.
BEAE

@mENE ERNEIC L B,

®OFFX P -BEBEEE | FEHNFTITL 5,

ORISR | WRFEET -, B TH, FRNACHET 5 LA — b 2l L SR E R R o H
HyE DA S LT MEE OB EES 5, 1 ¥MIC>VT 2 Ml LS T 5, BAIRGERLS
BEGHBEEBIETEA D 2 » HAiE TIIEMHECH Lik5 C &,

QEMZRMGAE fEEHEE 2 3BBERECHVAEbE S T &,
(F 74 R77—5%)

®FieEE CORHREBRROD 2 HEBFITXHZENETH 5,

YIRS 0 BPH N 2RI B U 7o 2R, FANHTE. K5 v T 4 TIEEN & OEAIER D 5 b —FE O EE A
7T bR E LTRET 5, BHFICELUTO ONEEFN 5,
1) MIEFAI30MHLL F oI - TEE N3 T &,

2) MEZILEA T OO HOFHEO S L FITH 50T &,
3) HAEZ I BN &,

) (REREE TR, TS OB TREEMEONSE &,

) RERFEHONEPAFEDN ) F 255 L NVICHYLTWS CEMREHBICK > TRESNDL T &,
7oy P ANEGFENAS TR T 208N S 5, FHEOH LI X 0 F#FHFEREHE LT 20T
WYY O RIS HEE (X RIS W,

4
b)
ES
=

38

- BEHREE I8 T 2 EF 2R &

#oR ﬂﬁgﬂnﬂ BEES ﬂg%%ﬁnﬂ BEES i e e
AR MESENvIF—1 00N — — — leme |,
etk — — — — | &H

HLHE 5 &
%8 I ~NVEIECEET 5L, RBICESBBETERL,

OREFH-7—< | BLalREERET 2,
SWREICHIE L. £ 35 —FCB T 5 XGHE « NERREFLIT S,

QBB TEZIHMM | v+ —FICBY 5 kGt - HEREREZE LT, VPO ZED 5 7o O RPN Z ST L SREEHy
BEEhHvEBEOEN. | WEEBE, oUItE Liind 212 BE T b,

B EEE

QEBEHE - WA | ¥l - NE, BEHFEICO VTR BEEBIMVWEDLE S T L,
BERE

@EENFE fFEHBCHVEDbE ST &,

OFFX PBEEE | WIS ERSEERN. FEKBEVEEIERT %,

©RERTE 7T % SCHRREAAP EARERR . £ 3 F —~OSIER & 28 GIN o %,

QEMRMAAE fREHEICHVWADE S &,
F74R79-%)

®FFLFER




39

EKEHE - AR
BETH

e SRR HEITEHER - o
* B HE% e i #E4 BLES BH (WA RR RO
BLaiHRE (YEFENERI.IONV| — — — HHR - )
] — — — — | B
EEE L] % =
EREREHKE I ~N%EICEET S5 L, RFICEREEBILTEEL,
OEAS7—< | WLAHHRREEdR ET 5,
BEBREEICHE L, MEEOHBOIHED & & THIMREL LT « K79 5 2 & T, WO ERIITIE
DHEEDFH IOV TH I,
QBIETEZMH | WEFOEBRNIIFE A L <, MEFEOLEBRHEM LA OBE 2TV, MO « S OTER « HFFERE
BEHOBREDEN. | OREKFORNEERT 5,0
BEEE

(et - WA, ]
WIFEREIC L 50 5EL C BIBEHRIMVWAEDE S T L,

QREFE - IR
REHE

@fEFENFE
OFFX BEEE
@O RETM A &

QEMZERMGAE
(F 74 R77—5%)

@fFLEH

@BENFT IR OED I 1V o, FERICT 5 IS B OB > W T, fFEHE I VabE S T &,
BOFFXMBSEEE | MRICHELSEER T, FEEEVEEIFRT 5,
©RESTH A & WD TR, TR, M & 2R ANICFHET %,
QEMZEMNAE FEEHEICMWAEDE S T &,
74 R77—%)
@4 EE
40
o e e EIEHRER . o
- HEZ BEES HEZ paws | 0 |HR RR BAH
BLRHARE YEFHIEE].IONV — _— )
BLRERRE — — %
BLHE H ®
EHREAREHE I~N%IEICEET S L, RFICERBEEBETEERL,
OBERSF—7 | BLAEENRET 5, )
KEGRIFEEICHTE L DIEEOHEOE0 b & THIRREARE « R(74 5 C & T WERFORRITIZE
DAED T IT DV TH 3%,
QBB TEBHMF- | WHEFOHEGRVIVI 28 L <, MIEFOEGMNIIATEZES L. BEOMRIR « S X DIEK « TFERER 07
BEAREDEY. | FORNEERT S,
BERE

(et - W, 136 757E5]
AT £ 5o REL C IBHBEECHOWADE S T &,

PR DE D 1375 W D EBRICIT 5 WFEEFI O FIic > W TR, fFEHBRICMWEbE ST &,
WFFRic s ZE G RN, EEHESHEEERT %,
WO TR, T, Mg & AR AN %,

A7 4 AT 7 =IOV TIF, FEHEICHVWEDE S T &,




41

o BEHEH BISHER B i,
il ®EA REES ®EAR REES i BE | R | HOH
ELaiHARE — — — — wge | A
gl MESHAIERYV VI 0 — |MESHgUERV. VIIE 02— | 2H4
HLUHE " &
EREASKS V~IEECBET S L. IOBBE-KOBELNTE S, AEIESBELTERL,
DIBEAS 57— | B LRIREENRE S5, } ] ]
BEBMEZICHE L. MTEZEOHBEDOIFEDS 2 WVWIRED & & THAIRSIIHELRE « F(TT5 &%
WLT. BYHEIIESE & L ClFREE 2175,
QBB TEIME. | VHEFOFEEBRPIWMIZE A L T, YISO SE 8 TR PHEAE T Ico 0 5, JHERE L TE EDBHET.
B oBEDEN. | TR ERELEL DI EHI o5 E & bz, Mha s Olb D ONTHES Y 5% EET 5,
TEEE

EKEHE - AR
BETH

(et - WA, ]
WIFEREIC L 50 5EL C BIBEHRIMVWAEDE S T L,

@BENEE R OED 3 Wi, EBITIT ) IIRIEBORIc > W TR, BEHE VWA DEL T &,
BOFFRAMBSEESE | MRICHERLSEGRENT, FEHENEERRT 5,
O RE A E IO EfRM:, havE, M & 2R AMICEHET %,
QEMZRMGAE fEEHEICMWEDE S T &,
(F 74 R77—5%)
®4FLEE
42
e R BIZHER . o
® OB HEA BEES HEZ BEES BE|RE| RR O REH
BEaiHARE — — — — wge | )
EtmmEe IR R R ERIX — — — | &#
T % =
ERBREHKE V~IZIBECBET AL, IOBBERIIKOBENTES, RBICERBBETELRL,
OBmEHE 7T —7 | BLRTREEARET 5, 3 . . -
BEBRFRFEICTIR L. MAEOHEDRED 2 VWM E 0 & & THAINSIFIGERELZERE - FirTs I &%
LT, EASHIZEE & L THIEREI 21T 9,
QBB TEDHHE | WHFOEBRWMIZE L T, WEFO S REBRBEMR PR E T o> 5, BEFRELTE LD BHE/.
BEHPREQRN. | TKEPCEELLEAZMENEZH DT A E L bic, HEE Db Y OhTMES T HEEERT 5,
BERE

ELEHE - AE
ey

@fEFENFE
OFFX BEEE
@O RETM A &

QEMZERMGAE
(F 74 R77—5%)

@fFLEH

(et - W, 136 757k5]
AT £ 5o REL C IBHBEECHOWADE S T L,

R OTED I Vo EBEIIT S UIEEE O Ric > W TR, HEHAICMOWADE S I L,
WrRic nEZ R ZF RN, IREHEPEEHIE R 5,

WSRO E AR, AN, g &2 REGMICEHETT 5,

fEEH B ICMVAbE BT &,




43

QIREFE - AR
BENE

o BEHEH BISHER B i,
il ®EA REES ®EAR REES i BE | R | HOH
ELaiHARE — — — — Bigg - |,
HLpiiEie MESHAEEV VLI, — |MESENESV. oI II O — | &2H
HLUHE " &
ERERLHE V~IEECBET S L. IOBBE-KOBELNTE S, AEIESBELTERL,
DIBEAS 57— | B LRIREENRE S5, }
KERTFRE TR L. FIREOHBOIES 5V RME 0 b & THlAl S PIRREL L « 3745 C &4
WLT. BYHEIIESE & L ClFREE 2175,
QEBETE=I R | WHEHZOHRMIAAZHE L T, WHEZOSE LGN TEPLH#BEF IO T 5, HERXELTEED S
B oBED B | B, TIRNECEREEA BHENE S5 & b, KA EORb D oI TIES Y 5B EES 5,
TEEE

(et - WA, ]
WIFEREIC L 50 5EL C BIBEHRIMVWAEDE S T L,

@iz ZERH OED RV FEEISHT 5 ISR B O Ric > LTI, fREHE I WEbE L T &,
BOFFRAMBSEESE | MRICHERLSEGRENT, FEHENEERRT 5,
O RE A E IO EfRM:, havE, M & 2R AMICEHET %,
QEMZRMGAE BB CHOEbE S T L,
F74R79-%)
®4FLEE
44
- T BIZHER . "
# B HE% BEES HEZ BEES BH (WA BR RO
BLaTHRRE - - - BITHEA - N
f-tis e WIS BRI — — — | &
T % =
HMBAREHE V~IZIEI<BETSZE, INBBEICKOBENTEZS, REICERBEITEAL,

ORERET—<

QBISTE 5
BEEAPREDOBRM-
HERR

ELEHE - AE
ey

@fEFENFE
OFFX BEEE
@O RETM A &

QEMZERMGAE
(F 74 R77—5%)

@fFLEH

LRI EZ AR E T 2,
SHERUITEEICHE L, UIEEOBBOIED 2 WIIIE 0 b & THAIN s iiEiREE
LT, HRIIEE L LTIEEE 21T 5,

Erne

WL« EITT BT EE

VI O MR T2 LT, YIS0 S SR T E PR E RIS >0 6, BEFmXELTEE 0D
). MR EREEA 22 H >0 5 &L bic, (el ofib b O TiiiES 1 2RE/2EHT %,

BAABIC % 20 3L < IBHEIRI 5.2 2,

R OTED I Vo EBEIIT S UIEEE O Ric > W TR, HEHAICMOWADE S I L,
WrRic nEZ R ZF RN, IREHEPEEHIE R 5,

WSRO E AR, AN, g &2 REGMICEHETT 5,

fEEH B ICMVAbE BT &,




(=3
(B2 5ERL)

BE LORE

(ELATEIRE)
1) Lo ERGT D7D, ALFRRIERT A, 1B, TA, IBBIMEFRIE
=1, D&BELRTIR SR, (LPRNERITEATREEL TH, BAiidmE s hi
W, JRHTE LT, ABFRRIER T AL T BIZ1THERIC, ALFPRIFERT A, I B3I 2 4FKITIE
FICBET b0 L35, Fi2, ALZENE I =2V TOFFEANE LT, 4 AAZEE ML
Rl I — 1 Zmilic, (b2l I P — N 2% HICBET 200 L35, 100 A¥HIHE
LRI 2 1 BN, (LR R N 2RI RIET 2 b0 &9 5,
2) ALERERIZH M % DA OB EDBEIC bEE SN TZNEDO#ER TH 5, HS B LS O M
WA HZOT DO, ALFHERTIE, BLFICRT 3207 L —7 b Z R 2 BALLL Lk,
BEFS AL EEEIET D 2 & 2ELORMEBIGEMEIZ LTV D,
Bl 7= AR 1. bR 1
H2 7 N—7 AFERER L, b RERIV
B3 T N—7 ARGV . ALFEERR VL. LR
3) ALFERERGESRR 11X, PO OEMENER OM IR &% LN DT 5 b D Th 5,
Mk Z LD DT DICbEATRIET S Z L 2D 5,
4) JFHNE LCR—FHH o mEERBEIERRD vy, MEERREER 1) Pl ey
FAMRBRGEE ) ekl I —1 - ) IZBRY | EBONENRRL5E5121F, EELT
JBAETHZ ENFRETH Y . BALBIMAE IS,

(B &R

1) LA A2 TG 2720121, LFFRIFEBRIIA, B, VA, VB JOMEFFRIE 2
=1, VEZEE LTI bn, (PR ERITERTREE L TH, BAinE sk
W JRATE LT, ARFERIEBRITA . T BIE 1 FERIC, ALFRIFERIVA, IVB I 2 FERIZIE
FigET2b 045, £, ALFERIEIF—IZ oW TIEAE LT, 4 A AR
File 2 —M&aic, bRt L F—IVEgIIcgiET 2 b0 L35, 10 AFHIXE
SR X T2 %NS, bt 2 F—IVERIEICBET s b &35,

2) AbFRGEERR 11X, OO HMRDBER O &2 RN DT 55D Th 5,
MR E LD DI b A TRIET D Z L 2D 5,

3) JRAIE UCH—FH 0 BEEREIEGEED 20, Mepkeilagss [ (b akelegss ) ey
FHMRBRSEE ) bRl I —10 - IV IZBRY | ERONENRRR L5623, EEHLT
BETHZ ENARETH Y . BAL LA SN D,




2022/ KR BHE—%

XM ST ATEIZERE., (D)X REEEDR B

(BEHRERMEFER) XT223E BG4 11220224 B (BT L 2L VELE
: (EEHZRR]
B2 v | o X wm |me|mm - B BEHA % (B LOIEE . BENEEE)
& BEES EEHEE
1 o | & | 1| MRoz2n  |{eEEmEAgEE) 2 |FmE ASKSH
2| O # | & | 2 | MR fem@ I (FEBHIED) 2 |fl 88z, Kk 2R
3| 0 B | k| 2 | MRo223) s W CERELE®R) 2 |BAEX HH L e
e % | K | 2 | MRO24) L IV GftEREE) 2 |EENEPRE.
ffo]o G M I N e -l B L W LS RERR
1100 Mo k| 2 | MROWD MBLIRAMBIGCEREW | o |gmme e mA |WE CemEms
. " M(RO108)  #EB{LZ45RIERT o YE- b HEER
8 01O Al X1 2 | prows)  (BFMEF) 2 |mEE FHEOKBHE
. M(RO109) | #iEbZe4% R385 T .y Mg LR LEHEE
90 0|0 A K| 2 | broos)  (mtrhmED) S bl FHEOKBHE
200 FEIHLRMBREOF LA EET 515
10f O Ll X 1 M(RO231)  EZAHFHIEEE I CHARRITER) 2 |BH BE Eg;fﬂéﬂiéﬁ,ﬁﬁﬁwI:Ef‘?‘-gﬂﬂ%%!:ﬂ%
o) A LU A 2 M(R0233) | ALZHERIFERE I (LML) 2 |RE
200 FEIHLRMBREOF LA EET 515
1l o B | & | 1| MmO EERMEEIGEMELS | 2 |ERFEERR el EESRENCCEYSABREEL
202 FEISWLRMBEOFENEET 51
12| O # | ® | 2 | MRo29) ILEHMBEI REMELE) | 2 (B Bk B, EERHEHMRCEEHRBRI AL
HaTE
13 O #* Kk | 8 M(R0234) | MLZZEEEHEER 2 |*Julian Koe
M(R0295)1$1ﬁ
1wl 0|0 srp MRODZES (ppsimm 1R1g2 & %A
D(R0298)2 8 fif
olo e 2RI 1 1 |eRE
oflo e MRS 1 1 ke WIE- (i ENE
15| 0| O #e | d | 2 | MR 1 |mE WL B
ofofal mw | s | 1| MR R 1 |z WIE- e ENE
7l o| o #e | & | 2 | WROLO MMl 1 |ER B WL B
8 0| 0 #a | k| 3 | WROVSH MEIZHBME 1 |mEE WE- LB
15| 0| O @ | B | 3 | WRote WEEEBAE 1 | e WE BN




[FEEHIZR]

B2l m | D %§ B | A | BR L — Clves EEEE] % (BELOEE, BEABLE)
BEES BRERBA
4B AEER
20| O Al A | 84| I:MR0235 L4351t — 1(ELAETH) 2 |E#
21| O % A | 1.2 | I:M(R0236) |{LZ4FAItEIFH— I (ELATHD 2 |E#
20| O Al A | 1-2| TI:MR0239) {43t — 1(ELAETH) 2 |mnl
21| O #*% A | 1-2 | T:M(R0240) |[{bZ4BIt3F— I (ELAETHD 2 |l
20| O Al A | 1+2| I:MRo241) [{LZH7AIEIF— 1 (ELHETH) 2 |FEHA. BfE
21| O * A | 1-2 | T:MR0242) [fLHBItEIF— I (ELAETHD 2 |FEMA. BfE
20| O Al A | 84| I:MR0243) L4531t — 1(ELATH) 2 |BR
21| O * A | 5-6 | I:M(R0244) [{L=HBlt3+— I (ELAETHD 2 |BR
20| O Al K| 4-5 | I:M(R0245) [E2E4FRI4SH— 1 (FELATHD 2 |KHA.HH
21| O * A | 45| T:M(R0246) |{=HBlt3F— I (ELAETHD 2 |KHE.H5
20| O Al A | 84| I:MR0247) (L4531t — 1 (BLAETH) 2 |iEK
21| O #* A | 8-4 | I:MR0248) |[{b=HBItIF— I (ELAETHD 2 |iEK
20| O Al £ | 34 | I:M(R0249) [{E2PH§RI4IH— 1 (ELATHD) 2 |ABK
21| O * & | 1-2 | I:M(R0250) [{E2P4§RI4S+— Il (FELATH) 2 B
20| O Al A | 1-2| I:MR0251) (=451t F— 1 (BTAETH) 2 |##.BH
21| O % A | 1-2| T:MR0252) |fb=HRl+s+— I (ELaTHD 2 |##.BE
20| O A A | 5-6 | I:M(R0253) [{b=4Blt3)— 1 (BLAETH) 2 |%#. f@1E. Mohamed
21| O #® A | 5:6 | I:M(R0254) |b=HAl+3+— I (ELATHD 2 |%#. f@1E. Mohamed
20| O Al & | 45| I:M(R0255) |fL4¥RI+S+—1(ELAIHD 2 |l KE
21| O % & | 45 | I:M(R0256) |{L24§RItS+— I (FELATH) 2 |l KE
20| O Al ® | 5:6 | I:MR0257) |{LZ4FAIt3+— 1 (ELRTE) 2 |FEECHS BER
21| O #*% ® | 5-6 | I:M(R0258) |{bZ24%AIt3+— I (HLATED 2 |fFEECHA BER
22 e} Al A | 34| M:D(R0259) [{LZ4FRIt3F— W (L&) 2 |E#
23 e} 3 A | 12 | V:D(R0260) [{Lz453It3F—Iv (L&D 2 |E#
22 e} A A | 1-2 | m:D(R0263) [{LZ4FRIt3F— W (L&) 2 |Fl
23 @) 3 A | 1-2 | V:D(R0264) [{L24F31t3H—Iv (BL&H) 2 vl
22 e} Al A | 1-2 | I:D(R0265) |{LZ4¥AIt3F— I (L& 2 |fEH. BE
23 e} # A | 1-2 | V:D(R0266) |{LZ4BItIF—Iv (L&) 2 |fEH. BE
22 e} Al A | 8-4 | WM:D(R0267) |{LZ4BIt3F— I (L&D 2 |BR
23 (0] #*% A | 5-6 | IV:D(R0268) |{LZ4Blt3F—Iv (L&) 2 |BR
22 (¢] A X | 4:5 | IM:D(RO269) [{LZ4FHI4IFH— I (L% E) 2 KA. HH
23 O #*® A | 45| IV:D(R0270) |{bZ4BIt3F—Iv (L&) 2 KA. HH
22 O Al A | 8-4 | WM:DR0271) [EZ4FAIt3F— W (EE&RHD 2 K
23 O #*® A | 3-4 | V:D(R0272) |[{LZ4BItEIF—Iv (L&) 2 |EK
22 (¢] i & | 3-4 | Wm:D(R0273) |L4FBItEI+— W (EL&H) AR PS=¥
23 (¢] #*® £ | 1-2 | V:D(R0274) |{L24FBIEIH—IV (HEL%ED A PS=¥
22 o Bl A | 1-2 | M:D(R0275) |[{bZ4FAIt3)— W (L&D 2 |®H.EBH
23 O #*® A | 1-2 | V:D(R0276) |{LZ4AItIF—Iv (L&) 2 |®H.EBH
22 O Bl A | 5-6 | M:D(R0277) [EZ4AIt3F— W (L&D 2 |B#. FEE. Mohamed
23 O #*® A | 5-6 | V:D(R0278) |{LZ4hIt3F—Iv (L&) 2 | B4, FEE. Mohamed
22 O Bl & | 45 | I:D(R0279) |[fbPHFRIEIF— I (ELEED) 2 |, KA
23 o #*® & | 45| IV:D(R0280) |fbPHFRIEIF—IV (FBL&HED) 2 |, KA
22 O 0} & | 56 | I:D(R0281) |fbPHFRII+— I (FELHAD) 2 |RE S AR
23 O #*® & | 56 | IV:D(R0282) |{bPHFRIEIF—IV (FBL&HD) 2 |RE S AR
24| O Al I A:M(R0284) |{EZ453IRER 1A (B LATHY) 2 |&HAE
25| O % 1 B:M(R0285) |{LZ 43I 5RER 1B (I ATHY) 2 |&HA
26| O Al TA:M(R0287) |{LZ4%53I3RER T A (BLAIHD 2 |&HA
271 O % T B:M(R0288) |{L2 45313258 1B (L ATHD 2 |&HA
28 (¢] 0} MA:D(R0290) |{L=HFAIEER MA (%) 2 |&HA
29 O #*® MB:D(R0291) |{L=HFAIEER B (%) 2 |&HE
30 o A IVA:D(R0293) |[{LZ453IRER VA (L #H) 2 |&HE
31 (¢] #* IVB:D(R0294) |{LZ453I3RER VB (L # ) 2 |&HE




(EFFFTR ]

BE(m | o |Z%| wm |wme | wml o CAEs BLHE % (B L OEE. BEABLE)
BEES BREMBA
10A AZEH
20| O #*® A | 1-2| I:MR0951) L4531t — 1 (BLATH) 2 |E#H
21| O :0j A | 3-4 | I:MR0950) |{bZHFAItIF— I (ELATH) 2 |E#H
20| O #® A 1-2 | I :M(R0955) |EZ%§RIt2F— 1 (ELATHD 2 |7
21| O L:0j A | 1-2 | T:M(R0954) [{ZHFRItEIF— I (ELATH 2 P
20| O #*® A | 1-2 | I:MR0957) [{LZ%E5It3F— 1(BLATH) 2 |EH. BiE
21| O L:0j A | 1-2| T:M(R0956) |{bZHFAItIF— I (ELATH 2 |EH.  BiE
20| O #*® A | 5-6 | I:MR0959) |[{LZ¥E3It3F— 1(BLATH) 2 |8BER
21| O -0} A | 3-4 | I:MR0958) |[{bZHeAltEIF— I (ELATH 2 8RR
20| O #* A | 45| 1:MR0961) [{LZ¥ERIEIF— 1 (BLATH) 2 |RA.$H
21| O :0) K| 4-5 | T:M(R0960) [{LZ4FHItIFH— 1 (FBLATH) 2 [RA.$H
20| O #* A | 34| 1:MR0963) [{LZ¥ERItIF— 1 (FBLATH) 2 [k
21| O -0} A | 3-4 | I:MR0962) |{bZHeAItEIF— I (ELATH 2 &K
20| O #* & | 1-2 | I:M(R0965) |{E2E4FRAItEIF— 1 (ELATH) 2 |AEK
21| O :0) £ | 3:4 | I:M(R0964) [{LFHERIEIF— 1 (ELAETH) 2 |[AEK
20| O % A | 1-2| I:MR0967) (LRIt F— 1 (BaTH) 2 |&#H.EH
21| O :0) A | 1-2| T:M(R0966) |{bZHFBItIF— I (ELAETHD 2 |#H.RHE
20| O % A | 5:6 | 1:M(R0969) [{LZ#hlt3I+—1(ELaTH) 2 |%7#. FE1E. Mohamed
21| O Al A | 5:6 | I: M(R0968) [{L2F#¥hlt3+— I (BLaTH) 2 |B#, F#iE. Mohamed
20| O % £ | 4:5 | I:MR0971) [EFHEHIEIF— 1 ELATH) 2 Wi KA
21| O [:0) £ | 45| I:MR0970) [{LFHERIEIF— 1 FELATH) 2 Wi KA
20| O % £ | 5:6 | I:M(R0973) [{LHERIEIF— 1 (ELATH) 2 |FEOhA AR
21| O Al £ | 56 | I:M(R0972) [{EFHEHIEIF— 1 (ELATH) 2 |FEOhA AR
22 O % A | 1-2 | IM:D(R0975) [{LZFHRltSF—m (EE&E) 2 |E#H
23 (@) 0] A | 34 | V:D(R0974) [{LZHFRItIF—Iv (BE&ED 2 |E#H
22 (@) % A | 1-2 | IM:D(R0979) [{LZFHFAltIF—I (L &RE) 2 M
23 (@) :0) B | 12| V:D(R0978) [{LZ4FAIEIF—IV (BL&RH) 2 |l
22 O #® A | 1-2 | I:D(R098T) |{LZHFAItIF—I (FELHEHE) 2 |EH. HfE
23 O L:0j A | 1-2 | V:D(R0980) |{bZ4FAItIF—Iv (ELHH 2 |EH. HfE
22 O #*® A | 5-6 | I:D(R0983) |{LZHFAItIF—I (FELH&HE) 2 |RR
23 O :0j A | 3-4 | V:D(R0982) |{bZ4HFAItIF—Iv (ELHRHD 2 |®BR
22 e} #* A | 45| I:D(R0985) |{LZ4AItIF—II (L &E) 2 KA.
23 e} Al X | 45| IV:D(R0984) [{L4FRItIFH—IV (BLHH) 2 |KHA.HH
22 e} #* A | 8-4 | I:D(R0987) |{LZ4AItIF—II (FEL&E) 2 &K
23 O Al A | 84| V:D(R0986) |{LZ4hItIF+—Iv (L&) 2 K
22 e} #* % | 1-2 | IM:D(R098Y) |[{L24FRItIFH—II (ELHHD 2 |ABK
23 O Al % | 34 | IV:D(R0988) [{LZ4FRItIH—Iv (BL&%H) 2 |AER
22 e} #* A | 1-2 | IM:D(R099N) |LZ4HFBItIF—II (L &E) 2 |k&#.EH
23 O Al A | 1-2 | V:D(R0990) |{LZ4BItIF—IVv (L&) 2 |&i#.BH
22 e} #* A | 5-6 | IM:D(R0993) |{LZ4FAItIF—II (L& E) 2 | B4, FEiE. Mohamed
23 e} Al A | 5:6 | IV:D(R0992) |{LZ45It3F—Iv (L&) 2 |%#t. FR1E. Mohamed
22 e} #* % | 45| I:D(R0995) [{L2F4FAItIH—II (ELHHD 2 |IiE KE
23 (¢] 0l % | 45| IV:D(R0994) [{L24FRItIH—Iv (BLH%H) 2 |IiE KE
22 e} #* % | 5-6 | I:D(R0997) [{L2F4FAItIH—II (L& 2 | A ER
23 e} 0l £ | 56 | IV:D(R0996) |{LZ4FRItEI+—IV (EL%E) 2 |k A ER
24| O #* I A:M(R0941) |1E22455 325 IA (B RTH) 2 |&%E
25| O 0l 1 B:M(R0940) | 12455325 1B (B L HTH) 2 |&%E
26| O #* T A:M(R0943) [{E2#455IKE5R DA (IBLHI1H) 2 |&%E
27| O D) I1B:M(R0942) |{L24%53E5% I B (FEATH) 2 |&%E
28 e} #*% MA:D(R0945) {LZ457I5RER WA (&) 2 |%%E
29 e} Lol MB:D(R0944) {LZ457I5RER B (&) 2 |®BHE
30 e} #* IVA:D(R0947) [{E2455I3R5R VA (& H) 2 |BHE
31 e} 0l IVB:D(R0946) |{L2455IK5R VB (%) 2 |®BHE




- BEHRE BEIEHRE - N
R HE% BEES HE% meEs| 0 |'ER| BR R
BEarEARRE b4 I (EHILES) R0221 — —
_ BIEA & | 1 2
Bk ERERE — — — —
REHE % =
iE E—. ABAR EB. WHK T

ORERET—<

QBIFTE 5
BEEAPREDOBM-
Eslpe A=

QIBEEHE - NE
B

DEENFE

OFFX BEEE

©RIEETE T ik

DEMZ A E
F74R79-%)

@FFiLEIR

fZHGTE c WEDIH, 2 M. S AFE R, Bk TRIEABAR, RE TRIZEHPEST 2,

(KEAEY5Y)

1) BEEOEEIc>VLWTERLNTE 5,

2) MEREREAR IO TSI, EF B X RIS 75 & O EAYIE DN T X %,
CRZimtE245))

1) 2y FijuE o fuEHBEXK o6l = 5 o

2) ThEHWIRES TOMHEOFR

TR - WA BEEST >

(KEAHN ) FETRE LIPS P OBEMMEFONEZ RS S, RF, 772+ 2F 3y
7 AP LOA A VAT & OB AN RIS 2 MG O RELIEE T 3% & SRRV RIAE 3
LYk & < OFETIRREDOMHBIIC S W TES, FEEETHZLL RO & 5 ITRd,

F1n KiEE (D sEAE, Oaryy, B HE

flddfis (2) M- & BAZID, AEELPERBHA, AT xov ¥ —

BREWEE Ny FEFV, 2fE & HREROERR

JEEFRIEE SE LR OMEIER, eI & ik

WSS BEAER, s, PCREETE, 7 = Y BEPE

S PR OFRE R, BAHA O, B A O M

EJaR.s}

(it 5y) A HOEFE TR, Mo OB ESF#uld e O TS 2 TS AR hEE 0,
BALF DR S FRIZOVT b, Fh HFPuEEZFIH LBRMAEA TV 56, Al Tld, BuEHE
X% W 7o VR 75 20 THE 0 EEM s R F R Ic > W T#ERETo. ChooEWMB FdmTs 2
b EWHOBRGHIRES BN Z TS 2 C LM AETH 50 BARINTB LI FOWEIC D W THEEZT
Jo

5580 R IR T 04 e

890 R TR T O FuE

g0l ZE7AToSsTHuE (D @ ERRS T

FE1E RS TosTiE (2) @ AR T

g12mE FEFEILEY

180 ERSEEHAOS TG (D diugicowvwToEY

140 ERSEREHAO S THE (2) @ SREHAD N THE O AL TH

* HI5EHDHEEXETIE. ABKR, HE3VEEHOEL LN, K0T KNV ZBNFICOWTHREET
Do

Se )

VSV SEED))

HBlOfFZIC L R — FEE KT 5, BEF CiIchZ 2 ER L, IRt 5 2 &,
(FZiitE245)

HBOBICIERESZ %,

(RKEARHEY )

7+ Z b: “Solid State Chemistry -an introduction-” L. Smart and E. Moore#. Chapman &
Hall Z#&%E © [MEREREHME WA HCE, e baEA

(FZitH 2 53)

FROED WS, D FIuEEIc B 2 AN HE LA TV S T E2ARIC L Tl e YD 5,

SCEARIEY 53505 4+ A2 TH 24 4350 45

(KEAHYSY) #EE s LA~ (100%) T4 %,

(EZia45y) R R @R 21T O FHEd 5,

GHEE AR OWINOHEE, 272 L. WENrOHBOFEM A0S ICH 2BV b DI, ) —HD¥
ERGKEASA TS [RA] | OFEEET 2,)

7 4 AT T —FERCETE L VA, EEER L 2 WS G 2 0Ty HEfIC A — VTHE O
EAMET ST L, A =V TOEROZA/BEF L0,

(fth o220 H & o B

« 15[ DIFEEZE 2 BTk D ENTHOHYK S 5,

s VTN DOEEOFH L0 2 VWb DI [T ] OFEE LT 5,

s a0 F YA ZEGHLARBLIEOE S L D HLEITIE U Tkibaco TH#FEERZMAM L. Zoom 75 & Tl
FexIhET B lREVED B B,




- BEHRE BEIEHRE - N
R HE% BEES HE% meEs| 0 |'ER| BR R
BEarEARRE b4 T (FEBK{ES) | R0222 — —
PO ®EA K| 2 2
Bk ERERE — — — —
REHE % =

Kl Z. Ml Bz

ORERET—<

QBIFTE= 5.
RENPHREDOERN-
HERE

QEEIHE - N
CE P

@fFENFE
OFFX BEEE
@ RETM A &

QEMERMGAE
(F 74 R77—5%)

@HFLEH

e 2RO BT« HEROWIE IR & 158 2 3009 2 WHE « (LB Ic S W TR 21T 90 BRI
ERDRS « K2 T IR D 5 o 18 FERFHB L UREROWERIC S W TR T 2,0

AL, T, BEHLSE. WML s & ORI RE IS ST L <. 2 - ke B 1 s mE (L
WIREHET 5 EEHELE T 5,

F1M JET 3T RN b

§5 21 Ko bt

CER NI oA HOP o & 52

F4m =K

55 1] KD rE

2568 K5 - dEOYIEIER
TA HIBRO SURAE)

§5 8 RESRICRAARL, B2FTH R

9l ALy (EF R OZEE,. TR

F10M AL (ETRBOE)
110l BAZ AR 1 (BUESUSHEE)
1208 BANEA 2 (BUZES)
13 ENAEKS (s
Al BAAK 4 (-8

S15Mn]  FREEEE . ME

BH, O PERBEBRIICE O ELE LB 25505 5,

RENTI/RT 2REICO VT, LE— F ORHERD 5,

WROBICERZRA Y 5, £ OMBEZRIRETICHEERT 5,

HEA (20%). L& —1 (80%)

FRICEEE L F AN, BEEERI L A2 WEES GRS [T ETO T, A —VTHEITT AL ¥V F A Vb

2> TL &0,




e BEHRA BISHRH . o

* B FEZ BREES #EA BREES i e e
BLaTHARRE L2450 (BRI P45aR) | R0223 — —

. AT | k| 2 2
BL&ERRE — — — —
HEHE 5 &

AR Bk, fEE BF. B B
Abdellatif Mohamed M.

ORERE-T—<

QBIFTE 5
BEEAPREDOBMN-
HERR

QIBEHE - AT
B

@IREHNFEE

OFFR b BEESE

©miESHE A &

QEMRMAFE
(F 74 R77—5%)

@FFLFER

KB~V OBFRICARARTH 5 [RHHBICE OIS & 1 47 » FE~OIEA) £%5,
B RLAE T b E v 2 2 1o CHEEE T 0

AEER TR [FHOERLFOME] 2L, &otENED0 XS KERL TE TV 500 EfEd
3T &, BEUEHWYMELFORRE L ICHOEREZHEE LTV 5,

1. TEOBHEREOHPOEVIZL D, TOWENED L DI hAMRT %,

2« AHEES TREEM KL o BIELIC G SRS AR TP ERE T B4 2 B FIE & ol 0 F)n) % 1
ftd 2 E2HNET 2,

3« DTMIOHEAEHATES LBy TS 2 YT, TNEIIRET 2 72 ORBER AR OB 15 &
HEMEFIHD 2 H = X 2 OFRRA H5 4,

4. EERIEKROMEFEREIC > Wi 2 1o, BRSO T & ORI Z T E 3 2 B RIHICNA .
BT H XN TV B CHEREIERE & L C oM AT 4 5 2 & 2 HIET,

1. REZTLE LTEBLTEAERIYE. ZORBICEV, SRMITCEN ST BILELZR T T
W5, mEIBS e LFIc oW T, FRCE YL R L 0BV A RLICERT 5,

2. B - &0 FREEME O fI3A H & LB SR TEPSREEO RBLICHE Al ESER/R LTI
B9 2 A EHIE D ol O WFFLEI A % iR 3 2,

3 B TR %2 H O 7ok 2 ISBEREVE Y T- 0 # h = X 8%, BMEZED 5 R b 47 o 7L~
AR O & & OWFFRHERS I > W TR 9 2,

4. EEERONTEIE - RFHESE S OEHEREA FIEF @ VAR 2R T b ONE HFET
5o T OfMEEIEDTE & 75 BEHEIC S WTHIR T B, F Aoy FREMSOBYINH: AR TR A IS E RS T
FEIRSFONALFBIR IO W TS 3,

(EhEY Uz2ehE) FiodmmsEcERM T 5, & - HILI ST/ F 2 k&0, B
kT %, IRBUCIG L TA ¥ 54 VIERAEH ST 206 & 5 5,

2N E] RO EORNICHTHRE. 3R AE7) v roTEEITVL, NEEEEL LT
BRI T Lo FERIIMBIEEZITO T &,

SHE L RERGR F TERIA LR Y A v T o 7 4

ARG R (S & LR — R FE T X N TIT D,

A7 4 AT 7 —IJFHICHRELE AN, HEEM L WESRBHEEZMN LEToT, FhjlcA —VvTT
RA Vb AV RER->TLEESW A ktnomura@tmu.ac.jps 57K © shimizu-toshio@tmu.ac.jp.
iR ssato@tmu.ac.jp, ABDELLATIF: mohamed-soliman@tmu.ac.jp, fEE : ainagaki@tmu.ac.jpo)

kibaco ITIZZENEMB L OBRS AT 5 &b 50T, MHEZRLTEBL T &,




- BEHRE BEIEHRE - N
R HE% BEES HE% meEs| 0 |'ER| BR R
BEarEARRE bRV (RREGRS) | R0224 — —
s ®E | k| 2 2
Bk ERERE — — — —

FEEE ! w &

BEH #E. Bf #AE Bk B RS #%E

ORERET—<

QBIFTE 5
BEEAPREDOBMN-
HEBR

QIBEEHE - NE
B

@fEFENFE
OFFX BEEE
@ RETE S &

QEMZMAHE
F74R79-%)

@FFiLEIR

HEGRIEOHESEE LV DA H D EROERNE OPHIA & 1358725

L OB SEEN->DH 5, TOL I LR FICE VTR, BEICb->TEZ EFoNT
ST ALFEMN MRS L AR AR RE L, PRS2 BN ETH B, RERTR. Ao/ 4
AT =T Uicho o b2, D FHEYY. BEEYFomRnNZiERd %,

HEEEmSTOx y b7 = 2L Licki Ly b & [ ] oB#Eic> W oz D 5 2 &
ZHEEET 5,

O ) SRR LR R DR, TN, MEE O £ MY 5,
BUE RN, R
= 3L — (Rl & IR

W
=

53 m AHRE OB LR & AR A

% 40 DNABIEREKOBE & # v G

o A Y7 AW

oM IR

BTl o543

F8m VERXZLA IR

559 (0] REEAYIFHIGT O 72 9 O B 2 0Ot NMR o Kbk

10 o8 2 IRTNMRAE 2

F1E] FENMRZ H O 7o & HE O AR ST ik
1208 AIENMR % FH W 7o fIa P & V8 O B REAR T
18R] HyrhE TREfiR S 5 1EEL - 1 - FHIER
F14la] oy TS TR G B Ml & 7 V(s
5[] oy TS THUR 9 5 A AT VR LRk

B THRORTIREIC S W T, A I MR o L — b 21 L TiIET 5 2 &,
BMECHEERNT b, KBEWILLTT Y v M EARAET B,
2 N =V N N il S B A PN 13 =222 i e O

7 4 AT T = 3BHTEE L VA, BB L 2 WISE GHERZA T 2 0T, FHEjICA —VTT # A
VAV NER-TLIEE W,




o an SRR HEITEHER - o
il FEZ BREES #EA BREES i EE | B | RO
A W R I B B

BERRRE | (oemsigv o) | RO163 s |x| 1| 2
I WIS T - - ’

BERBRE | (pmnesav s zmpeis) | RO104

EEE RS- 5 &
BE o2 W - (L AEE

ORERLE 7 —7 | KRB TR & 26020 T OMEREIC > W T, 2D oLl OHEH & TG %,

QBB TEHHMB | BT - OIS X 2B TEELEE OB & € W ZRA L 7o) FIGEIE LRSS W THEs, &
g‘ig’gf&%@EE@- ST, T OREEZA 2B 5 723 O f el D FEERIN TIE % i 5,
B

QBEFE - AR | F0lnl FoT# & E koA
BERE 02M  JHFIC & A EFEGEL

Fo3ml 7 — BRI

H0AmE Y v Tev-vaw g v —HERL

50500 o EELIMTR

SE06[n] Ik AT

$07[E Fov I

#5080 R

550910]  fifa - Y

10 I & 2B TEGLE MR T ' 7V

FE1n - FIRE O %hH

1208 2 FHEGELETER & B0 Bk

§138la] TG o

H14l0] WS AR [l i O WL

150m  HWRELER

@isHs HANT KB DT K% kibaco ITHIRT %, iR TEHERERhOIELM O TLE50T, Aib-T
TELTH T L,

OFFRAMBEEZE | 7+ 2 b #EFRDRZX 51 K% kibaco ITHER
ZFE BIRULFEANDO AM A PG OE 1IN E #F CaEs)

ORGSR R | B LTHIE (209%), REER (40%), WIRRER (10%) CHEEFFEMIZETT .
um_ﬂ(ﬂi\ (j{@ (1) <]: (2) %%?Ttﬂﬁ&aﬂbéo

(1) #HFicB T 2 LG

(2) EME LRI 2 HR « RO kibaco 1T & 5 12HY

QEMZRMAAE # =) (kanya@tmu.ac.jp) 1< & 2B %210 5,
(FT4R7T—5) | HEEEREIL 72 WIBSRHTICA — Vv OEE L TR E L,

@HFLEIR BRI H - WE LR oS BH




B

BERER
MB%

BIYHRR
HEBA

A e | FR B

REES BEES

ELATHRRE

IR RIER O
(LR VLEE R O MIEILE)

R0165

BLRRRE

CIE: IS

IR FHFRIER T

eEEREEROMELs) | R0166

HLKE " &

E#E 5B YiE - LR HEER

ORERE-T—<

QBISTE 5
BEHPREDOBM-
HEBR

QREEE - IR
BRENE

DEENFE
OF+ - BEES
©RREF %

QEMZMAFE
F74R77—%)

LS HE 31

LB OIS, T %L F — AR E L CIE RIS T B, AT I EE ko AR
I & % OIS A LS B

o B K D FEBEYIIE & 7 DAL IS IR T
o HARR 78 PR 754 2 QE)EHE
DEfiE A HIEE T 5,

LITOWNEERO TS PRETH B0 BARRISEIHEFR]RO#E THM T 5,0
- it

s R F—E vy

* [EfRD N R
-#%%@%iﬁﬁ(ﬁﬁmﬁ\ﬁliﬁw\K%%¥§%\
PRS-

< PR DI

AL SIBOBES

* B fkpnfz s

bV YZRY

< CREAOE TN A 2

* SPEMAOLERM « Sl

ERPIORSI N R ICI Y FHE C &,

F—F, =~y 7 i, KV 7 b,

%

=

VEITIRCTT Y v b 2 L, #HRDicsEEL

HEB XL &=+ (FEEBR TRAMICEHIT 5,

BRIPHRS D 2555 134 —VTEIET 5 T &,

L




- BEHRH EIHEH N e
il ®EA REES ®EAR REES i BE | R | HOH
e MR B B
BEAMRE | enamszomsesg | R0 R U I
| %
e WL B T B B
PERERE | esmuprommenyp U168
BEER " %
HE BE. hA EE W - (AR
DIEEHS 7 —7 | COBBTEEE LT TRTLE] 0 NETH5 (5 TOBTRERR] 1c>0THITT 5. 1.
RIS T FIRER L (59 T 3 0% — D RGHEE - 5> PUE ORI £ 5 7o 0b O HIR = 71
B IR T O T 5o IETE. EREERT 5 & > 15 SR A TR A TR & 75 - T
THBO, AT, WEIEEPEEZEAL T, EERRONL Y X7 I ED KIS T F 7/ 4 X5y
TR AT T o Tl By AT 13 e 021 EH I ORRH S PRI 2B > C b 3
5
QEETE BB | THENEADTIET — < ORI TR TLEDTIALE % BRI IS T 5 720 [T 7 K52 2 73]
ENDREDHN. | MEIEET 5o IO RTALEO IR E BRNE I ANT, i B lS hT o 5B L
HEEE R DF P R AT X 3 & 5 12 Lo [ABSC 2110 5 IS © % 2 ) £ 2 5.,

QREEE - IR
BRENE

DRENFE
OFFXMBEEE

©RIEETET &

QEM=RMAAE
(F T4 R77—5)

O EHE 31

WEEAE 4 5, EHRPITEE AT EbH 5,
¥010] HF = x v ¥ — ol (ha)

02 Clx xvF—oiE (hR)

#03E T/ vk BEED ()

#5048 MP2 = 2 v+ — iy (hy)

05 T/ eickBEEEQ (HR)

F06R  HEBEKOZIMENE - LB (b

H07E] RN B - A (P

§508[m]  EEENBEEN ISR (P )

F00R] EBIREORS S (B

F10E  EBR - BESEID oI (D

SR RIS & Ly 7 b oo SN OB R (D
12l BWSIRIGE LE Y 7 b« A7 boviEtt (BHD
#5130 BERAEEIC B I 2 HEEREED (D
#1140 BTIREEFEIC B T 2 MERTE® (D
51500 Pl H
;&%]Lﬁﬁ%%®ﬁﬂ®—%f%@%%®§%Mﬁ¢§®%§@ﬁ@§%ﬁ%\%%%ﬁﬂivf
KW 5,

BRI SN HEEZ LR - MTEED D,

ERICHM BRI Y H T 20, FRNCIEE LR X D 3 E— web ¥ A + 0> 5 OHIIZ LT &
T35, FEHIZSLEITIE U CHERPITiERT %,

FELTHRIDOLE-FDIRPEZDORNBICE > TEIT 5, HBmFEHO/NT 2 b 20%FEEE FIRE L
THEET %,

A7 4277 —BFICRELEHAN, BEFEN LA RMBZMATEd, BMEETA—VThH
ZUMTET, HL, AXTICERLEZWL TS &, $/0 1 V9 —% v b X — IV TEREAFEL A — U
TRLRAE[MS & HERA —VOATHARRESHRXFEAGU A — VT FLZEBHELE ),

Hrcis Lo




e SRR HEITEHER - o
® OB HE% BEES HE% mxEs| 0 |ER | BR RUR
mtEiEE MBLEFHABEL | 5oy _ —
(BRFES) am | k| 2 | 2
o "
P MIBLEERIER T o o
Bk ERRE (B7Ee R0205
Hu%E % =
HE 2 M - bFHEHEE. PHEOLBES
DBEAS-T—7 | BT NIFEILET 5/ DBERETH 2HTH L O T BT 2 5 & B3R 2 o i d 3.,
QBETEZHE. | FTBLOST MM R 7 — o VHEERICE > TR SN B LERDBERRE A IS 5, HEK
BEHOBEOBN. | K FRIOHEIERANHETSH 20 5. M « BREISE OMEIER « HEHRE & OAEDBICHRTE 5 &
HERR 51T BB RANIT VA, KB R EERY LA IR EFMMUBBE TS 5, S 5ICIETR

QREEE - IR
BRERE

@REHNFE

OFFRMSEEE

©RIEETE T ik

QEMZMAFE
F74R77—%)

@%FiLEIH

EryaEELAEHROASRICOVT bHERT 2 MENDH 5, TNOJEF « D TFOYEFITE T 55
MRS HBIHOEG LB HEEE 5,

IKZE 1T 2 MR Y 75 Schrodinger SRR & Z DREOMWEIT>WTHIZFEATVW SR T TH S
M, WHTEHEZITVL, ThCHEVL T, RN —E TR, 2EEF. RS Tolaciy k
TV, PELTOWARNBRUUTOBY TH %, BE. ZHEGOHMEWRRE T 2720, b5V I3HE
NEOHAEZED 512, BMEHHS L R—-FZHLTVL,

1 JHETYEEE R, R TR LR TIFOEY

55200 KR IEE R

55300 KEET MR E LR TERIIE

BRSO KR T

SEEEERS O ol HLER &R

ZETIHT  EFIRREOFTF Ak

A28 VB EEREZEE  L-SHEaE j - Ed

B & L AR B R

htciRfEoE) )2 (1) HE)EHE & Auger ER

JihtetREE D E) /)F (2) RydbergIKRE, #EZEIRRE

ZJEFSF (1) Born-Oppenheimer T8, 4T

ZRFSTF (2) 1 LCAO-MO#E, TIRFED S EH

TR T () RE & [EiRO T koL F — i

TR F (4) D ETER, Franck-Condon ORI, &

PRI B9 % olt O R

WY AR, LIAIMOFRANAEZEE L CHRBAP NI TN EMP L Tr SIRZEITED
Lo

HEFRTHWD Z 54 FakibacollEE LD T, TNESRBLEBNSTEH - BEHZITH T &,
THFZMFIFELRLVA, Lo EFGHEROMBICIEFICENTH 5,

SRR TR 7ot | (FlaE)E dlayiEsARs)

Bk [l G

FofthoBEE - 2E B H#EZO T TN B,

IrE =1 (50%) BROHRL K=+ (50%) ICXOFS %,

A7 4 AT T — FRHCERGE LSV, BEEER L WSS R 20T, Rl A — T T R4
YAV PERS I &,

A —=)7 FLZELIFND#EY © tanuma-hajime@tmu.ac.jp

RS B S L CBHAFONBMAEE R L TV T EAEE LU,




e pideadoiint S HIPHMER . o
® OB GEES BEES GRS mxEs| 0 |®A BR SEX
U MELRERIERD _ _

BLaTERRE (IR T ) R0109 - x| 2 )
[IE;
P MBI PERER T _ _
EkipER e 1 ) R0206
[EEE L] % =
T BET WIE - LRHBHEE, FHEOHBHESR
OBERE-T—< | BTFETE, R T vy v VORBHTE E DRI s L /oREET, ETREDL ST %
WEREEZHLYD 2 2 AFAR IV T Tl RE VI ANE T v v v vET T B ERGIC
B A2EFOME) » T xVF KRB, BTORNPLT ENRE 2l (B LMRANTE2HE) %
BT BN v FEEER. AR TIRTENS EAVE A OYINE & OBEENE, 78 EIT oW TS,

QBBTEZIHNH | EFNFTHEALNFBMZIEH L, BRPOB LK FIREEED I 7 nisfiFofE), GXUEE.

BENPREDOBM-. | B HEE DL KT PEIFET 2, o, BHERPEF VICBL T, BERN SR Z R

BEBE TE3FiEAEBHET %,

QEEIHE - N
eSS

DRENFE
OFFXMBEEE

©RIEETET &

QEM=MAHE
(F74R77—5%)

@FFiLEIR

e CANTTRENE
1l '\ EoEy

CLBO Fov— S

IO N A S A N i
D WVE DOFEHE & HS

DR T Y Yy VOB IREE
CHSVEBE T v v vhOBET
SR EAEHMREF DI
CEROEMIE T v v vhOBE T
i e Bl |

D BT OfEHR

N A a5 F = b= Wt 0 11| |
DS FRE)

D AER

D EER

TEED

fEmOFERIRTHEIT VT, VA= P AR L TR 3 2 &,

HA Ny, HY 2— b [EEYIEES Springer
T DOMDEEE « ZE R HER O THNT 5,

U E=N (B0%) BELUWIRLE—+ (70%) 1L 0T 5,

7 4 277 —RAERCIEE L E R AN, EHEEML WIS
TRA VMR- TL IS0,

BRERFSZ T AT &4 DT, FEjITA - T

B Gt RETH 5 T L ERHRE § 5, WYY T ARfkEE L CRIET 5 2 LR L,




10

- BEHRR EIEHER N e
® OB HEA BEES HEA mxEs| 0 |ER | BR RUR
AT 15?@2?2? R0231 —
- BiER A1 | 2
Bk AR — — _ o
ALBA W =
L5Z S TN
DBEFH-F—v | GHEIEDIRAL BT 2 RRREA G 25 A 0BT, K¥E L ~ VOB falies TGS
B2 R L 4 S ERARALY ) BT 2 BN INHICET 2NEE, TEDME Y 7 2 h
G Citihd 5,
QBB TERME. | AFHFLm L ¢, HROEEAR IS HEL B A EBEE (O Tl X 2 BREKE MO S
BENPREDCEM. | ARTEYTOHEAM A, BB S ONHERE) O0BEL2HME LTVWS, & 5ICHESEEME O
HEEE SEIC BB Sk A BED b E v 7 215 & ORPISAE L T) FEE 5 ET, HLWEAmo

QEEHE - NE
BET

AR AR T « 7o v RBHFITHL D $lE B O 1R I s AR, BRI 2 ISR 4 2 RE 10 E 15 A
HiJE LTW3,

<IZERTH] - NE>

% 1m GEeEEE

520 EoAI o R A G & 183 T

830 BLAZ Lok - koS S EE. MRS

400 GHESRAEORNE 1 (A& R, B O rEED

50 HRSRIAFORR 2 BILMMINn&EohbEt. 7o 70 v 7 KR
6 GRSEIFOREE S EA LB, 7 VR = W ERIE)

F70h gHESERICFEORREL (v 7 vozmE(blES)

8 BHEEIFOREED (BN T EAEE E DL, AEKID)
559 jEE

510,110 bEv 7 2WEL (AL T4 v X TRV R)

12l My 7 2R 2 (C-HiEHAL)

H18lE ~ oy 7 A3 Rk o 3 HFZEEAIFEM)

g14lm]  REER

H15lE 7o —T o7

<$ZEHE>

ARSI AERT 2, BEEEORMICE Y, —UHEECTEMT 2, HHOMMET 2iE
H A BN TIEMT 5, Lecture will be in both English and Japanese

@BENEE <EHFE >
EERNTEAA LT v b RE « S L e B S AR, ROFZEICHMITTL >» 0 & Bfig %%
H5HIE,

BOFFRMBEBEE | HEMWEKT 27) v+ (M) EPower Point 2\ %,
2#%3E R, H. Crabtree, The Organometallic Chemistry of the Transition Metals, Wiley fth

GEFHIiHM)
O IESHEA & BAE R ST 2 (10%) M OHEIRER (90%) & TiTo,
QEBRMAE <ATA4RTT—>

F74R77—%)

@%FiLEIH

A7 4 A7 7 — OREREE BRI VA, BRI BERZ M 20T, FHijlcA =TT RS Vb A
v NEIE T &, g ktnomura@tmu.ac.jp

<fhD R H & OBy >
GHALEDP I LFORMHIEA R L TVW B T AR LTV S,




11

. BEHRR BIFHRE ﬁ e
® OB HEA BEES HE% mxEs| 0 |ER | BR RUR
AT @ﬁﬁfiﬁiﬁ R0300 . _
®EA £ 1 2
Bk AR — — — —
EEHA W =
R . AH E&
DBEFE-T7—< | BEFEEEDLEL L « BELH s EOFBFUIVE. BINDLFOGIE & O, it 7 = ) ks &
O &, Ha sREoFEEZ B, &R, 8L U NS ERAT & LEREEEHAGDE
T EEst R &, Ak 0N TFIALEYINEE « SlahTW 3, RiEF TR, T ORE —TEHEHBI O )
AR L. OB TE2ENT 5,
QBB TESME-. | kxuEREo R 22 HIg L o) THALEY ORI O AR A PR L, RFTOMENE LR T 270D
‘g‘e]jégiﬁmam- HIAERAHES 5 C EAREE T 5,
iEEE

OELEE - AR
BET %

DEENFE
OF+ - BEES
©RREF

QDERZMAFE
(F74R77—%)

O EHE 31

7 RO BIRIEATS & O THALEY) & & QRN /R E TN et Wik & = okE — Ptk
MBI B 2 KR A Mt L. S IHEE ISR OWHER & T2 %,

iR THEIcOLWTLE— T B,
HHRPHEGAN T 5,
S L O L A — Mk 0BT B,

A7 4 2T 7 —FHFICHRE LI WA, HH A —IVTEITT B,




12

N HERRE HEITEHER
L =1 =3 ssE = &
® OB MBS BEES HMEA BEES i L el
St nsm o =3
AT 1';;%?;1;?% R0299 — -
®rY 2| 2 2
BLRERRE — — — —
FEEES =] i =
B FL
DBEFE 57 —< | Advanced Materials Chemistry: To gain basic sense in advanced materials chemistry using
precise synthetic skills [efficient organic transformations and precise (living) polymerization in
the presence of catalysis; end/post modification of polymers including grafting (clicking,
grafting to/from/through technique etc.) ; unique materials such as bottle brush, stars,
controlled cross links, adaptable networks etc.; preparation of supported molecular catalysts
including their characterization etc. ] . Better understanding in basic knowledge and trends in
design of recent advanced materials through basic introductory lectures, presentations, and
discussions through literature reviews.
@BBTE DM | Basic sense in advanced materials chemistry, and design of functional advanced materials by
ﬁE?J’(bﬁ%@EE"J' adopting precise synthetic skills. Basic understanding in trend and outlooks in advanced
BEBE materials chemistry including basic synthetic techniques. Improve English presentation skills,

QIBEEHE - NE
BEAE

GDERENFE None

®OFFX I BEEZE | None, will be distributed (handout).

O©RIETM A i Mini test, presentation and attitude (asking questions and discussion).
I=FRMNOBFEE T VE YT — v e v, ROTEREE (BRHvE)

QEMRMGHE Office Hour: Contact by e-mail: ktnomura@tmu.ac.jp

F74R79-%)

@FFiLEIR

confidence in speaking/presentation in English.

Lectures consists of basic introductory lectures, presentation of literature reviews concerning
advanced materials chemistry (by graduate students) and discussion. The person in the
presentation should discuss in advance to gain better understanding in the backgrounds as well
as knowledge.

Lectures will be provided in English.

ARSI AL I BT B IR AR, SR K BN O TFFEBFE I BT B S & T 4 2
By va v Hish, XEHMTBO TR, HMUEB L ORFHFTL ALY 2 U T, BRI
BEDLIEEAHWNE LT, WETTLEY T —Va vy, TR Ay varvd b EnEgEciksn
%o

47 4 277 — OREEGEFFFICE L, HANTA =V TT RS v b X v b 2B T &,

On Line,
chemistry.

REFEFE L ~vicEsks b, GEALFEICBY 2 BB Z G 2 7 EEZ /R ES %,

The student should have enough knowledge as graduate student in synthetic
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BEarEARRE {EFEEE R R0234 — —
_ ®EA K| b 2
Bk ERERE — — — —
REHE % =
Julian Koe *

DBEA#+5—< | English is a vital communication medium in modern science. This course aims to give
chemistry students practice and greater confidence in using English. The course is taught in
English and 1s highly interactive, so that students will develop greater active ability in the

language.
QBB TEBH#- | 1. To gain confidence in using English.
BEN®PREDHEM: | 2. To become familiar with technical English grammar and vocabulary used in Chemistry
BEBE 3. To improve writing, reading, speaking and listening in English
4. To improve communication and presentation skills
QREEE - NB 1. Introduction. Useful supporting aids; pronunciation
BEAE 2. The Elements. Tom Lehrer song
3. Chemistry - concepts. Following instructions; passive voice
4. Laboratory Equipment. Extracting information; grammar
5. Periodic Table. Grammar: parts of speech
6. Halogens. Grammar.
T. Inorganic Chemistry I. Chemical crossword
8. Inorganic Chemistry II.
9. Organic Chemistry I
10. Organic Chemistry I, Polymers
11. Polymer presentations.
12. Analytical Chemistry. IR, NMR
13. Environmental chemistry. Presentations; quiz
14. Writing papers
15. Examination / Comment
Interactive lecture including short presentation and conversation practice.
GBENSZT Weekly work is assigned.

B®FFX P BEEZE | On-line text: http://www.upjs.sk/public/media/3499/English-for-Chemists.pdf

O RGEFF A E Continual assessment of weekly assignment course work (~70%) and final examination
(~30%)

QEMZMAAE BRI >OWTIREHE 234 — Vv TZIMNT £,
(74 R77—%) | Office: TEL: 0422-33-3249 E-mail: koe@icu.ac.jp

®FFELER
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TENTATIVE COURSE SCHEDULE

1. Physiology of excitable cells 1 (M. Kurokawa)

2. Physiology of excitable cells 2 (M. Kurokawa)

3. Physiology of synapses 1 (M. Kurokawa)

4. Physiology of synapses 2 (M. Kurokawa)

5. Synaptic plasticity (M. Kurokawa)

6. Learning & Memory 1 (T. Sakai)

7. Learning & Memory 2 (T. Sakai)

8. Learning & Memory 3 (T. Sakai)

9. Learning & Memory 4 (T. Sakai)

10. Learning & Memory 5 (T. Sakai)

11. Classical and Instrumental Conditioning (A. Weitemier)
12. Receptors and Drugs (A. Weitemier)

13. Neural Control of Emotion (A. Weitemier)

14. Brain reward system and Addiction (A. Weitemier)
15. Psychiatric Disorders (A. Weitemier)

REOTE - HEET L EEbIT, LR — NEESICEEID,

7)) v b EEEEEAT b,
Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the Brain
Copies may be found in the English Mini-library, room 8-246
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Students can take this course in English. Those who wish to take the course in English should
contact the lecturers.

WHAM 13, R 2 EHEEZ YR B 6 m) AT 5,

A note on the lecture by Sakai will be given in the first lecture (6th).
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Students can take this course in English. Those who wish to take the course in English should
contact the class lecturers.
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Ability to understand the structure of a paper and read critically
Ability to introduce articles accurately and ask questions
Acquiring the latest knowledge of developmental biology

YA X ORI weAHHLD iy FEROMT 2535

FAEEYIFICBT 2 ENIGRXERY LT, BENTA TEmX D, FEETV,
HHRK 2 A DOREENERS NS, FEFFICIDINELERICE RGP KD SN 5,
JEIEEDELITIE U T, SIEEENFORBLESGOMNEOER LT LEEB LD,
Learn how to compose, read, and present scientific papers.

Excellent papers on developmental biology are taken u. Articles which each person has read are
presented, and questions and answers are carried out. Each person is required to make at least
two announcements. Discussion is required of all participants at the presentation.

In response to students’ requests, lectures on the latest developmental biology and discussions
on their research are held.

s SR P FERIENH Z N TIT D

Read papers and prepare for presentations outside of class

HEULEZIT 90

FRICHRE L7V, XERE B EAN T 5
There are no textbooks. Instructers will introduce the articles.

REANOSIIN D A EREEZHLIFHNT 5,

The participation challenge and attitude to the class are mainly evaluated.

74 A7 7= REE LBV, kibacofkH. F 7 idkokko@tmu.ac.jp~DE T # — v BN HE R
T L, WIRER § SHE. 339%, EEMNHEY 4 2>V T}, takatori-nachitol@tmu.ac.jp ™~ D
BT A — VBN 2 %,

Students can Contact Dr. Fukuda (kokko@tmu.ac.jp) or Dr. Takatori (takatori-
naohitol@tmu.ac.jp) via e-mail.
BREOLTHRFBICBI2GE0H 5,

Students can take this course in English. Those who wish to take the course in English should
contact the class staff.
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Students can take this course in English. Those who wish to take the course in English should
contact the lecturers.
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@it EE Students can take this course in English. Those who wish to take the course in English should
contact the lecturers.
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[EEE - 5 &
EyiT ORI AL
DBEA#+5T—< | One of the most significant functions of living organisms is to respond to surrounding
environmental information. The purpose of this class is to understand the physiological
responses and phenomena related to the environment focusing on the light signal that evolved
in various organisms such as plants and cyanobacteria and to understand various methods to
analyze photoreceptor molecules.
QBB TESH:H,- | Part 1: This course will introduce recent research on light sensing in plants. At the end of
ﬁ"é.jj’(b?%%@ﬁﬂ@' this course, students will be able to explain how light as environment information is accepted
BEBE by plant photoreceptors and how information is expressed.

Part 2 : In this course, students will understand the methods to analyze the photoreceptors in
vitro, which would be applicable to the other proteins.

Classes are conducted using Zoom.

Please confirm the URL up to kibaco by the day before.
[Part 1]

1. Post-transcriptional regulation of photomorphogenesis
2. Molecular mechanisms of plant photoperiodism

3. RNA modification and flowering

4. Review and discussion

[Part 2]

1. Cloning and mutagenesis

2. Protein purification

3. Spectroscopy

4. Various biochemical and biophysical studies

Homework will be given after each class or you should review the last lecture every week.
Text: Handouts will be provided.

[Part 1] Lecture materials will be uploaded to kibaco
download it before class starts.

‘&KL by the day before. Please
Assessment: The mean score from Part 1 and Part 2 will be the final grade.

Parts 1 & 2 : Class participation/discussion 30%, Quiz or Report submission 70%

Particular office hour is not set. For queries, please make an appointment via e-mail.

This class will be offered in Japanese (Class may be offered in English).

CoBHEFRAE TRt S TETT,
Those who wish to take the course in English should contact the class lecturer.
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@it E1E Students can take this course in English. Those who wish to take the course in English should
contact the class lecturers.
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MfFEHE 7 —< | Instructor: Kaoru Yamada
Course description
The course aims to convey theoretical and practical knowledges on the pathophysiology of Al
zheimer’s diseases (AD) for students who are interested in basic, translational and clinical
research of AD. Topics will include not only the clinical manifestations of AD, but also patho-
mechanisms of AD development, and current research models of the disease, development of
diagnosis biomarkers, treatment strategy for AD.
@BBTE5H#- | Couse objective
RENPREMDER- | After completion of the course, students should be able to
BEBE - explain how biochemical properties of proteins can lead to AD.

QREEE - IR

BRERE

@IREHNFEE

OFFR M BEEE

©RIEETET &

QDERZMAFE
(F74R77—5%)

®FFELER

- describe animal models and cell culture models that are critical to AD research.
- explain and interpret the importance of biomarkers for the diagnosis of AD.
- explain how basic research can be translated into therapeutic development for AD

Tentative course schedule

1 Lecture (general principle of AD pathophysiology)

2 Students’ oral presentation

3 Lecture (AD diagnosis and treatment strategy for AD)
4 Students’ oral presentation

Out of class activity requirement
Reading selected articles and preparation for presentation will be required.

Materials
Handouts might be distributed at the lecture.

Evaluation

Engaged class participation 50%
Oral presentation 50%

Please E-mail to the instructor.

This course i1s given by Kaoru Yamada, Graduate School of Medicine, University of Tokyo.
Please E-mail to Kanae Ando (k_ando@tmu.ac.jp) for more information.
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@E’f%f_“%éiﬂ?éﬁ‘ This course will be a listening/speaking course in English for science students. Students will
ﬁ“é.j]’(b?f%%@EE@' practice situations in which they may need to speak English in the future, such as when giving
FEEE oral presentations at conferences, discussing their research with other sclentists, attending
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lectures, or when visiting or working in laboratories overseas. Students will be shown how
they can become more independent and autonomous learners of English.

Basic scientific terms and expressions not usually covered in general English classes will be
studied and practiced. The class will be conducted in English using an interactive workshop
style for active listening and speaking practice.

The homework will include preparing slides for oral presentations and preparing transcripts of
spoken texts.

Reference:
HMAFZED A 74 v 7 (HUAYVaFs—, TINY)
Judy A0 2HRIGETS v E Yy F— v a vy BV a7 0 — « BT - BB LS, @Sk

Discussion: 25%
Listening dictation: 20%
Presentations: 35%
Portfolio: 20%

through e-mail.
The lecturer of this course is Yuka Iijima.

Students are required to bring notebook computers (which can access the Internet via WiFi)
and earphones to class. Students should also have a Gmail account.
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This course is open to students who will be writing empirical RAs for academic journals,
abstracts for international conferences or their dissertation, or are in the process of preparing
to do so. In the course, students will analyze the structure and other features of empirical RAs
in order to help improve their reading and writing skills for these articles. Students will also
be writing on their own research. The class will be conducted in English.

What to bring to the first class:

Bring electronic copies of three empirical RAs in the field of your study. These RAs must be
written in English and have been published in well-respected peer-reviewed journals. If a
student has done little or no research and cannot write about his/her research, he/she must
also bring an electronic copy of a full-length Japanese RA in the field of his/her study. Both
the English and Japanese RAs should consist of the following sections: Introduction,
Methods/Procedure, Results, Discussion, and Conclusion. (Given that these are typical names
of sections, names of the sections in RAs you select can deviate slightly from the above-
mentioned section names)

HRFEEDIA 7 4 v/ Ver.2 Y 2 74—, HlF NEMF. BT F 87 et
TN)

Active class participation: 30%
Short writing and other assignments: 40%
Final writing assignment: 30%

By e-mail.

The lecturer for this course is Dr. Reina Nakamura.

Students are required to bring laptop computers (which can access the Internet via WiFi) to
class.

Students are also expected to have their own Gmail accounts for file sharing purposes.
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OEAHEt-7—< | [Nature Talk 1]

@BHBTEBHFE- | Outline:

ﬁ“é.j]’(bﬁ%@EWJ' This class aims to focus on topics selected by the students and relevant to their research

FEEE programs. The facilitator will encourage participants to reflect, restate, rephrase, summarize,
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question, interpret, emphasize and confront the topics and issues. She will also explain the
relevant grammatical issues.

The focus of the week, an article from a scientific journal, will be selected by a volunteer
student and delivered to the participants (e-mail, Kibaco). Final, written (open book) exam
will conclude the classes at the end of the semester. The test might be conducted online.
Article reading (s) is (are) scheduled as homework every week of the class.

Prints will be given if needed.

Assessment:
Class participation (10%), end semester exam (90%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact
the lecturer by e-mail.
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BEBE help you communicate better with fellow researchers and students by reducing the level of
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nervousness so that you can be better perceived and understood by other English speakers. At
the same time, we will work on pronunciation - to smooth the delivery process, and content -
to make the presentation meaningful and persuasive. Finally, the participants will create and
deliver final dynamic presentations.

As a facilitator, I hope you will enjoy the content, have fun, learn a lot, and I look forward
to your attendance. In case of emergency, classes will be conducted online using Zoom.

Content:

Body and posture/body language
Memory or paper

Telling stories (homework)

Introducing the topic (homework)

PC and poster presentations

Presenting an experiment (homework)
Vowels and intonation

Presenting your research (homework)
Emphases, rhythm and stress in speaking
Dealing with questions

Repeating, recapping and rephrasing, chunking
Being persuasive (homework)

Preparing a concise presentation

Final presentation

Some homework/short presentations (see above) will be given.
Handouts will be uploaded to Kibaco.

Assessment:
Class participation (50%), end semester presentation (50%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact
the lecturer by e-mail.
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BEBE programs. The facilitator will encourage participants to reflect, restate, rephrase, summarize,
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question, interpret, emphasize and confront the topics and issues. She will also explain the
relevant grammatical issues.

The focus of the week, an article from a scientific journal, will be selected by a volunteer
student and delivered to the participants (e-mail, Kibaco). Final, written (open book) exam
will conclude the classes at the end of the semester. The test might be conducted online.
Article reading (s) is (are) scheduled as homework every week of the class.

Prints will be given if needed.

Assessment:
Class participation (10%), end semester exam (90%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact
the lecturer by e-mail.
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Course Title: ‘Special course in Biology I (Research presentation)’
During graduate training, it is anticipated that students will make new research discoveries.
The ability to effectively communicate research findings to a broad audience can enhance the
placement of students toward productive positions within their research community. The
purpose of this course 1s to train and support TMU graduate students in the preparation and
delivery of oral presentations on their individual research projects.

Course goal:

At the end of the course, students will be able to effectively share their research through
conference-style presentations (15 min talk) and within a 3-minute ‘elevator pitch’. Students
will also share and peer-review their presentations with students at partner universities abroad
via Collaborative Online International Learning (COIL).

Format: Didactic lecture & student presentation
Tentative schedule:

. Conference style

Introduction to presentation

Lecture (presentation slides)

Lecture (presentation delivery)

Prepare presentation & rehearsal
Conference-style presentation (students play roles of speakers, chairs, referees)
3-min talk

Lecture (3-min talk)

Exchange talks via COIL

Exchange talks via COIL

CO —1 O B Ul b O DO —

[Out of class activity requirement] Students will have to work on their presentations and
comment on others.

Text book and Required Supplies:

Science Research Writing: For Native And Non-native Speakers Of English (second Edition)
ISBN: 978-1786347848

Handout will be distributed in the class.

Assessment: Class participation & presentation 100%.

Email to Kanae Ando (k_ando@tmu.ac.jp), Adam Cronin (adam-1@tmu.ac.jp) and Adam
Weitemier (aweitem@tmu.ac.jp).

This course includes COIL (collaborative online international learning) with State University
of NY Oneonta and Western Sydney University.
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Students can take this course in English. Those who wish to take the course in English should
contact the lecturers.
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MfFEHE7—< | (Course description)

[Bm#E =S ] Planning and Management Practicum

FEOHRBNBIEER ZEY L, 205 0iEFoh TR eEEE2 9 5 Lol s o BENER
HIF,

This course will support the voluntary and spontaneous activities by students.

Through the activities related to biological sciences, the course will enhance the development of
basic skills in research and business. (Examples: outreach activity, planning of research
meetings)

@BBTEIHH- (Course objectives)

REAWIRZEDBR - | REBetEd [ (9470 [FHIi/1) 25 ic> 3T, AlERSIIZ 2t L, BF%eE - BAZEm
BEBE T HHY - REEHEL L CHEOMA B TIHRTE L X OICT 5 T EATERNAHPE Ll
HTh b,

This course aims to help students acquire ‘the ability to plan, implement, and evaluate’ nece
ssary to conduct research creatively. The course also aims to enable students to be actively
involved in various fields as professional researchers, development planners, educators, and
managers, and so on in the future.

QBESE - AR | N0 & S iR E 22 AEn Dl L, FAME TS « S %7 - 7 L THEiET 5, EhfEHico
BERE W HEHI « AT Z TV IROF 7SRO SE BT 5,
D 7y~ ) —FiEE (kSR - EB, Weba v vy <oy 7 Ly MEWES)
(2) R « REBRARGUIEHA. FE1EE - %
(3) MEHES, €I F— 4 XV b ORH - FE
@) zofh, EaFEcBfR Ly BEogE i bic 2 7508 2 {x
TN =7 TORM < FEMERZ, HEO—BRE L TITH, BBEICIBU T, HEPZIRT 5,
D OEMITLELTEAICOVT b, BT AL B,
Students take the initiative in planning and implementing the following projects while
mutually evaluating each other’s work. The results of the project will be self- and mutually
assessed for the next new project.
(1) Outreach activities, including visiting lectures/experiments and production of web
content/brochures.
(2) Research introduction and study guidance/consultation for undergraduate and graduate
students
(3) Organizing research meetings
(4) Other projects to enhance life science research
Students are expected to work in groups, with assistance from the lecturers as needed.
Financial support for project implementation may be available.

@IREHNFE EIFEOIENS L OMEED LD F DT T, THREEEATFEPUETH 5,

Out-of-class learning is necessary for preparing proposals/reports.

BOFFZXBEEZE| (Reference)

BEOFHOEE A http://www.biol.se.tmu.ac.jp/impgrad/outreach.html = O & < — Y THE
LENTE D,

Past reports can be available at https://www.biol.se.tmu.ac.jp/impgrad/outreach.html.

© R iESTHE A & RHEHFBONES L OHEEONEATUITEHHETT 20 IRPUTIE U Ty HYZHE SN m O T2 HE L.
FHIIEE ICINZ %,

Evaluation will be based on the proposal and report. The progress of the project may also be
subject to evaluation.

QEMRMGAE M e fHEIE. B4 — v c [ E BFEESZ T B,
(F74R79—%) | Questions and consultations will be accepted at any time, both by e-mail and in person.
Contact: Shin Haruta (sharuta@tmu.ac.jp) Bldg. 8, Room 434

@HFLEIR EGHFEER DT X TORFEAEDSINZINRFT 5,0

All graduate students in the Department of Biological Sciences are expected to participate.
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[Bm#E =S ] Planning and Management Practicum
FEOHRBNBIEER ZEY L, 205 0iEFoh TR eEEE2 9 5 Lol s o BENER
HIF,
This course will support the voluntary and spontaneous activities by students.
Through the activities related to biological sciences, the course will enhance the development of
basic skills in research and business. (Examples: outreach activity, planning of research
meetings)
@BBTEIHH- (Course objectives)
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This course aims to help students acquire ‘the ability to plan, implement, and evaluate’ nece
ssary to conduct research creatively. The course also aims to enable students to be actively
involved in various fields as professional researchers, development planners, educators, and
managers, and so on in the future.

PIN @ & 5t 2 Zay s U, FAEME TS « 52T - 72 Lc%Eiid 5, FhEiEHRIc-o
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Students take the initiative in planning and implementing the following projects while
mutually evaluating each other’s work. The results of the project will be self- and mutually
assessed for the next new project.
(1) Outreach activities, including visiting lectures/experiments and production of web
content/brochures.
(2) Research introduction and study guidance/consultation for undergraduate and graduate
students
(3) Organizing research meetings
(4) Other projects to enhance life science research
Students are expected to work in groups, with assistance from the lecturers as needed.
Financial support for project implementation may be available.

REFEOES S L CREHO LD T EDANET T, TR EENAFEDPLETH 5,
Out-of-class learning is necessary for preparing proposals/reports.

(Reference)
BEOFHOEE A http://www.biol.se.tmu.ac.jp/impgrad/outreach.html = O & < — Y THE
LENTE D,
Past reports can be available at https://www.biol.se.tmu.ac.jp/impgrad/outreach.html.
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FHIIEE ICINZ %,

Evaluation will be based on the proposal and report. The progress of the project may also be
subject to evaluation.

M e fHEIE. B4 — v c [ E BFEESZ T B,
Questions and consultations will be accepted at any time, both by e-mail and in person.
Contact: Shin Haruta (sharuta@tmu.ac.jp) Bldg. 8, Room 434

HEaBYHRO T XTOREFEOSINZIR S 5,

All graduate students in the Department of Biological Sciences are expected to participate.
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Students plan events and lectures by themselves in order to acquire international leadership,
and take them. It includes long term visits to overseas laboratories, invitation of overseas
young researchers, and holding of international symposiums.

The integrated study period is over 30 hours regardless of class hours.

AN DEMLLAEIIZE G OB BREEIRLOGEITE. A v —F v bEfiofc A XV P ORE
BTN B,

In the case that it is difficult to go abroad and to invite overseas researchers, the proposal of
the event using the Internet is accepted.

% < DR FERFRHIIMNCIT D0

Many activities are conducted outside class hours.

WHO T+ 2 MIEE L VA, BEITH L THENT 2,
There are no regular texts, but they are provided on request.

TEENHREE TR Y

Evaluate in the activity report.

F 7 4 277 — 1 3HBNCTERTE L5 WA, kokko@tmu.ac.jp ~ND * — )V TIABINT WG, BiEEEEIT 9,
Student can contact the lecturer by e-mail (kokko@tmu.ac.jp).
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Students plan events and lectures by themselves in order to acquire international leadership,
and take them. It includes long term visits to overseas laboratories, invitation of overseas
young researchers, and holding of international symposiums.

The integrated study period is over 30 hours regardless of class hours.

TN DPERT AN S OB SRS DG EITE, A v =%y b &Ef 7oA XY FORE
BTN B,

In the case that it is difficult to go abroad and to invite overseas researchers, the proposal of
the event using the Internet is accepted.

% < DR FERFRHIIMNCIT D0

Many activities are conducted outside class hours.

WHOFF 2 N BFELE LRV, LEICIEL THENT %,
There are no regular texts, but they are provided on request.

TEENHREE TR Y

Evaluate in the activity report.

F 7 4 277 — 1 3HBNCTERTE L5 WA, kokko@tmu.ac.jp ~ND * — )V TIABINT WG, BiEEEEIT 9,
Student can contact the lecturer by e-mail (kokko@tmu.ac.jp).
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Students can take this course in English. Those who wish to take the course in English should
contact the class lecturers.

33
- rET e EIZHRH - "
® OB HEZ BEEE =P meEs| 0 |ER|BR RR
BT aiERE MEFEES 2 R0453 — —
. - . ®E | k|1 1
BETRERRE MEEES 2 R0454 FELlES 2 R454
BLBE ® =
B/ E—ER, FHE

OBEF7—7 | (DIRMFMEE 2~ % L]
W ADHFARDOFMZEL T, L0 AP0 PTVIRERE G PEZHEL, HoOREKE N2 EsH 5,

QBBTEBIMHB | CoOMBEZELT, HRANFEEN. MENEET, 73 a=r—va vighelES 5.

BESPRENBEN-
BEEE
QBESHE - AR | #2d 5LV IMIERESSFICRRE LTSRN, BRoREEZME, TONEEFET 2, = OFEHREFEHED
BERE PHLE E bt L R— b ELTE &0 D, BB, FFMORA v MBS 544 5 v 2 EFEKL DRI kibaco &
FIH L CHEid 2,
@RENFE AT L AR — b Ey BRESMCIER LR T %,

OFFR M BEBE | ETHERERNS kibaco 28 U TRNA T %,
ZEE THESROIEEEN] K FREHE (198D thiAimFd (haAHEe24)
O RGESH A E By  FEROSOIMH L K — M ick D ST S,
DEBZMNAHE B HE. A —v (Gsuzuki@tmu.ac.jp) TEAE L TLZE 0,
(F 74 R77—5%)

@440 E1E FEHEHE > W TIE, £ — v kibaco THEEE T 5,
Students can take this course in English. Those who wish to take the course in English should
contact the class lecturers.
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Adam Cronin FHEOLEES
DBEF#+5—< | Many organisms live together in groups, and group-living conveys a wide range of benefits.
Coordination of actions in group-living organisms represents a complex challenge, yet group-
living species manage to achieve remarkable tasks, such as building complex structures,
coordinated movements over long distances, and advanced decision making. Explaining how
this is achieved is the focus of complex systems biology.
QBB TESHEE- | In this course we will explore how individuals in groups can coordinate activities to produce
REANPREMDER- | outcomes far exceeding that which any individual could do alone. In many cases these tasks
BEBE are achieved with no distinct leadership or top-down control, but via interactions at the local
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level, which produce emergent phenomena at the level of the group. Studies of collective
behaviour are important for understanding diverse phenomena such as movements of human
crowds, telecommunication networks, and the development of artificial swarm intelligence.

Group living
Group formation
Information
Feedback
Organisation

. Decision making
. Composition

-3 O Ol = WO DO —

Students will be given occasional tasks to perform outside of class during the semester and are
expected to do research related to their selected project theme throughout the course.

Collective Animal Behaviour (2010) by David J. T. Sumpter (ISBN: 9780691148434) . Other
relevant literature will be presented and discussed in class.

Assessment will be based on a written assignment based on one or more components of the
course and in-class presentations. Presentations will employ TMU’s COIL (Collaborative Online
International Learning) platform where possible.

There are not set office hours: please visit my office if you have any questions or send queries
by email.

This course will be conducted in English. Students should prepare all materials in English and
will have the opportunity to discuss among themselves and with the general class in English.
This class is for graduates of other universities. The permission of curriculum coordinator (Dr.
Fukuda) is required for the registration. Discuss with your supervisor and class teachers in
advance.
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DBEF#+5—< | Various biological phenomena are highly regulated by protein dynamics and extracellular
signals such as light. In the first half of this class, we will discuss about the ubiquitin-
dependent protein degradation system, which is critical for cell cycle progression. We will also
focus on ubiquitin-related human diseases including carcinogenesis, neuro-degeneration,
immune disorders, and diabetes. In the latter half, we will learn photobiology by reading
scientific papers focused on light matters. We will focus on light responsive systems of various
organisms.
@BETEDHH- | In the first half of the class, students will understand the roles of ubiquitin system in cell
ﬁﬁﬁp?ﬁiﬂ)ﬁﬂ"]' proliferation and its related diseases. In the later half, students will understand the scientific
BEBE field of photobiology. In addition, students will learn how to read scientific papers especially
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focusing on interpretation of figures.

First half : presented by Dr. Kawahara

1 : Roles of ubiquitin-dependent protein degradation system in cell cycle control.

2 . Ubiquitination machinery in eukaryotic cells.

3 : Ubiquitin-mediated protein quality control in viral immunity (antigen presentation).
4 : Ubiquitin-dependent proteolysis and onset of diabetes.

Second half : presented by Dr. Narikawa

5 . Photobiology 1 : Bacterial photoperception

6 : Photobiology 2 : Eel fluorescent protein 1

T : Photobiology 3 : Eel fluorescent protein Il

8 : Photobiology 4 : Visual system of mantis shrimp

Both in the first half and the second half, you should review the last lecture content.

[Essential Cell Biology, 4th edition], [Molecular Biology of the Cell]
Document materials will be distributed.

Judged from report, examination and/or class attitude

Office hours:

Particular office hours are not set. Please make an appointment via e mail if you want to visit
my office for a query or concern. A query by email is also acceptable.

Kawahara : hkawa@tmu.ac.jp (Room 9-488)

Narikawa : narikawa.rei@tmu.ac.jp (Room 8-324)

AIZEIMARF AR L LIGELEN T OIRETH B,

JEE G I RFERE DI RV 5,

HOpOHM %2 LB TEET S &,

This lecture is for students who cannot speak Japanese and graduated from other university.
Authorization from curriculum coordinator is required before taking this lecture.

Consider your research area to choose this lecture.
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DBEF#+57—< | Course title: Special Lecture in Biology
Class number: R0707
Second semester, Tue 10:30-12:00
Instructor: Kanae Ando (k_ando@tmu.ac.jp)
DESCRIPTION: Our society is quickly aging, and the number of patients with age-associated
diseases are growing. Recent studies revealed that accumulation of misfolded proteins may
underlie the pathogenesis of many age-related neurological diseases such as Alzheimer’s disease.
We will discuss current understanding of molecular mechanisms underlying these diseases and
therapeutic strategies.
@BBTEBHF- | OBJECTIVES: This course aims to introduce current knowledge underlying the pathogenesis of
ﬁE?J@?%%@EE‘J' age-related neurodegenerative diseases, and encourage students to distill and synthesize the
HEBE information you learn in cell biology, molecular biology and neuroscience.
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The format of this course is a combination of didactic lectures and student presentation.
Lectures will introduce concepts, and student presentation followed by discussion will promote
an understanding of analytical approaches to questions in neuroscience as well as critical
scientific thinking.

TENTATIVE COURSE SCHEDULE:

1. Introduction

Alzheimer’s disease (lecture)

Alzheimer’s disease (student presentation)
Parkinson’s disease (lecture)

Parkinson’s disease (student presentation)
Amyotrophic lateral sclerosis (lecture)
Amyotrophic lateral sclerosis (student presentation)
8. Review & discussion

FORMAT:

Didactic lecture and student presentation.

-3 O Ol = WO DO

OUT OF CLASS ACTIVITY REQUIREMENT: Students will be asked to read recent articles
from scientific journals and prepare for presentation.

TEXTBOOK:
In terms of learning the facts about each specific topic, the textbook,

‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034" should be your basic
study guide.

Reading materials including primary literature will be distributed in the class.

GRADE:
Class participation 30%, Presentation 30%, Final report 40%

HOW TO REACH OUT TO THE INSTRUCTOR:
Office hour: Wednesday afternoon, 1-2:30pm. Or,
appointment.

e-mail to k_ando@tmu.ac.jp for an

AIZZE MR ZAZE L I RGEF SN T DIRETH 5,

FREHE L DFE LSV DK, BERYEE B ERGEEZREREBF IR L, #2155 2 &,

NOTE: This course is open to the students who completed an undergraduate program in the
universities other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda
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MDBEFE+5—< | This course covers some current research topics in evolutionary genetics.
QBB TE DA | By the end of the class, students should understand how research proceeds in the field and
ﬁﬁﬁp?ﬁiﬂﬁﬂ'ﬂ' learn how logical discussions are conducted. Also students should be able to develop their own
BEBE ideas and opinions related to the topics.

Following topics will be discussed in the class:
1. Genes involved in speciation (AT)

. Evolution of adaptive traits (AT)

. Genome-wide genetic mapping (AT)

. Genes in conflict (AT)

. Evolution of sex chromosomes (KT)

. Evolution of physiological traits (KT)

. Evolution of meiotic recombination (KT)

-3 O Ol = WO DO

Students are expected to review and conduct self-learning on materials related to the topics as
out-of-classwork.

Handouts will be provided before or during the class.

Final grade will be determined by class attendance/participation.

Particular office hour is not allo
ated, but students can make appointments by email.

This course i1s provided for students who have not graduated from Tokyo Metropolitan
University.

Permission of the curriculum coordinator (Dr. Fukuda) is necessary for the registration.
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One of the most significant functions of living organisms is to respond to surrounding
environmental information. The purpose of this class i1s to understand the physiological
phenomena exhibited by animals and plants, primarily to acquire knowledge about
physiological changes in response to information on the external environment.

Part 1: This course will provide opportunity to learn the physiology of nervous system and
cellular basis of learning and memory. Students will be able to discusses and describe ‘how
animals learn’ using not only English but also Japanese technical terms.

Part 2 : At the end of this course, students will be able to explain how light as environment
information 1s accepted by plant photoreceptors and how information is expressed.

[Part 1] Animal physiology

1. Physiology of neuron and synapse

2. Behavioral plasticity and synaptic plasticity
3. Cellular basis of learning and memory

4. Summary and final examination

[Part 2] Plant physiology

5. Diversity of photoreceptors

6. Adaptation for environmental light condition

7. Transcriptional regulation of photomorphogenesis

8. Post-transcriptional regulation of photomorphogenesis

Homework will be given after each class or you should review the last lecture every week.

Text: Handouts will be provided.
[Part 2] Lecture materials will be uploaded to kibaco
download it before class starts.

&k by the day before. Please

Assessment: The mean score from Part 1 and Part 2 will be the final grade.
Part 1 : Presentation and discussion 20%, Quiz or Report submission 30%, Examination 50%.
Part 2 : Quiz or Report submission 40%, Examination 60%.

Particular office hour is not set. For queries, please make an appointment via e-mail.
This class i1s for graduates of other universities.

The permission of curriculum coordinator (Dr. Fukuda) is required for the registration.
Discuss with your supervisor and class teachers in advance.
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(Course description)

This special lecture is the classes for the students of department of biological sciences, dealing
with basic knowledge in environmental microbiology and microbial genetics. Students will be
strongly encouraged to ask questions and express opinions.

(Course objectives)

The aims of this course are to learn phylogenetic and physiological diversity of
microorganisms. You will learn the role of microorganisms in natural environments and
relationships between microbe-microbe, microbe-plant, microbe-animal, and microbe-human.
You will also learn mechanisms of bacterial responses to environmental changes.

(Class contents)

First half: Shin HARUTA

1. Phylogeny of Bacteria and Archaea

2. Diversity of Bacteria and Archaea

3. Microbial ecology

4. Applied microbiology

Second half: Shigeki EHIRA

5. Bacterial genome

6. Acclimation to environmental changes in bacteria
7. Cellular differentiation in bacteria

8. Synthetic biology

Students are expected to prepare each lecture by reading texts or research articles.

Students are expected to prepare each lecture by reading texts or research articles.

(Text book)

Hand-outs will be provided in the class.

Books for reference:

Brock: Biology of Microorganisms (Madigan et al., Pearson Edu.)

Microbiology: An Evolving Science (Slonczewski & Foster, W. W. Norton & Company)

(Evaluation)
Evaluation will be based on a final report. Presentation and discussion in the class are also
considered.

(Office hours)
by appointment through e-mail

This class i1s for graduates of other universities.
The permission of curriculum coordinator (Dr. Fukuda) is required for the registration.
Discuss with your supervisor and class teachers in advance.
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DOBEF#+5T—< | A majority of scientific communication is done through writing, much of which is in the form
of scientific publications. Since English is the language used by most scientific journals, it is
essential to be able to effectively read and navigate through English scientific publications. It
1s also essential to be able to write about scientific information in a style that 1is
understandable and acceptable for English language scientific journals.
In this course, students will interact with scientific writing by observing the structure of
scientific papers, analyzing English scientific writing styles, and generating writing samples.
This course focuses primarily on the common IMRaD (Introduction Methods Results-and-
analysis Discussion) structure of scientific reports.
@BBTEBHF- | The aims of this one-term course are to 1) improve students’ ability and confidence in
JF?E?J@?%%@EE‘J' effectively navigating among the sections of an English language scientific report and 2) to
HEBE familiarize students with English scientific writing styles from the perspectives of reading and
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writing.

TENTATIVE COURSE OUTLINE:

1. Experimental Design and Paper Structure; References
Reading Practice

. Introduction Section

. Methods Section

Results Section

Discussion Section I

Discussion Section II

Title, Abstract, Keywords

CO —1 O Ul = WO DD

Online activities will be frequent. Some activities will require access to Google Docs. Holding
a Google account is not necessary, but may help.

Sample publications will be distributed throughout the course.

For further independent reference, students may refer to the books:

HRPGED S A 5 1+ v 7' Verd, FFRIcE TV ) —X)

or

Science Research Writing: For Native And Non-native Speakers Of English (second Edition)
ISBN: 978-1786347848

found in the English Mini-Library, room 8-246.

Participation 45%, Effort 40%, Improvement 15%

The instructor can be reached at aweitem@tmu.ac.jp
or through the Kibaco class page messages.

This course invites participation from all students and honors student diversity and different
points of view. Active participation in the class is essential.
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DBEF#+5—< | Special lecture in Neurobiology
Category: Specialized Subjects Credit: 1
Instructor: Adam Weitemier
Subtitle: Neurobiology of the locus coeruleus norepinephrine system
[Course Description]
The locus coeruleus (the “blue spot” ) is a small nucleus on either side of the vertebrate
hindbrain. Its primary neurotransmitter is norepinephrine (NE). Through extensive neuronal
projections, NE output from the locus coeruleus influences fundamental bodily functions,
emotional responses, and cognition. Although the locus coeruleus NE system 1s the longest and
most well-studied neuronal system, current research continues to make new discoveries about
its role in brain function and behavior.
This course will take a student-interactive approach to explore fundamental and current
knowledge about the locus coeruleus NE system. We will consider current topics and future
questions through the lens of recent studies that are conducted from different biological
perspectives.

QBB TESHE- | [Objectives]

BEAOFEEDBEB- | Students taking this course will gain an understanding and perspective on the importance of

BEBE NE (and related systems) in physiology and behavior. They will be able to use the knowledge
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that they gain in this course to guide future learning about the diversity of brain function.

[Tentative Course Schedule]

Introduction - Neuroanatomy basics

NE System Physiology and Measurement
Pharmacology - In-class Activity; Reading Homework
Behavioral Modulation

NE in Memory and Cognition; quiz

. Human applications; Theories on NE Function

. Student Presentation preparation

Student Presentation

CO —1 OO Ul &=~ O DO —

[out of class activity requirement]
Students will be asked to read or search for articles from scientific journals and prepare for
presentations.

[Textbooks/Materials]
Research articles and supplementary readings will be distributed throughout the course.
General background on these topics may be found in the textbook

‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034" - This book may be
checked out from the English Mini Library, room 8-246.

Assessment]
Class participation 45%, Assigned Work 25%, Presentation 30%

[Office hour] Available for questions/comments via KIBAKO online system
E-mail to aweitem@tmu.ac.jp for questions or an appointment.

[Other information and comments if any] This class 1s for graduates universities other than
TMU. The permission of curriculum coordinator (Dr. Fukuda) is required for the registration.
Discuss with your supervisor and class teachers in advance.

-Previous knowledge in basic neuroscience or physiology will be helpful.

-This course is not a prerequisite to the Second Semester II course taught by Dr. Weitemier.
They are independent. If you wish to take both courses, please register for them separately.
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Special lecture in Neurobiology

Category: Specialized Subjects Credit: 1

Instructor: Adam Weitemier

Subtitle: Neurobiology and the Environment

[Course Description]

The brain and supporting systems are dependent on environmental conditions for maintaining
normal function. As we review fundamental knowledge about the brain, we will consider the
various ways in which it is vulnerable to changes made to the environment by human activity,
including emissions of toxins and pollutants, and changes in our surroundings.

The class will consist of informative lecture and communicative activities. Research on the
impacts of environmental pollutants on nervous system function is ongoing. Therefore, in this
class we will hold discussions that consider the history, latest findings and preventative
measures considered in the current research literature. Students will do their own research on
mechanistic, health and preventative viewpoints of an environmental issue that impacts nervous
system function.

[Objectives]

Students will gain an informed perspective on the interaction of nervous system physiology
and the environment. They will strengthen inquiry and ecritical thinking skills through
discussion and research activities.

[Tentative Course Schedule]
Introduction

Study Perspectives; Course task
Brain Defenses; Discussion
Mechanisms of Damage; Discussion
Homeostasis; Discussion

. Stress; Discussion

. Management; Quiz

Solutions; Discussion

CO —1 O Ul W= WO DO

[out of class activity requirement]
Students will be asked to search for articles and scientific papers to prepare for in-class
discussion.

[Textbooks/Materials]
Research articles to be distributed throughout the course.
General background on the nervous systerm may be found in the textbook
‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034’

[Assessment]
Class participation 50%, Quizzes 20%, Research Motivation 30%

[Office hour] Available for questions/comments via KIBAKO online system
E-mail to aweitem@tmu.ac.jp for questions or an appointment.

[Other information and comments if any] This class is for graduates of universities other than
TMU. The permission of curriculum coordinator (Dr. Fukuda) is required for the registration.
Discuss with your supervisor and class teachers in advance.

-Previous knowledge of general neuroscience or physiology will be helpful.

-This course is independent from the 2nd Semester I course taught by Dr. Weitemier. If you
wish to take both courses, please register for them separately.
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DBEF#+5—< | Course description: We will discuss cellular mechanisms of germ layer fate separation during
early embryogenesis. Recent discoveries related to asymmetric cell division and cell polarization
will be discussed.2022FEFE IZIRAIIH AGE CTiRL S E 97
BB TEBHH- | Course objectives:
JF?E?J'\’E’%%(DEE‘J' Students will learn how to read, understand and interpret resent research results related to
BEBE embryogenesis. Students will also learn how to formulate research ideas and crystalize original
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questions through dialectical methods (General ability of problem thinking, Active learning
attitude). Students will be encouraged to logically discuss those questions in class (Logical
thinking ability). By the end of the course, students will also acquire basic knowledge on germ
layer fate separation, asymmetric cell division and polarization of cells.

. A brief history of Developmental Biology and its essential goals
. Fate specification during embryonic development

. Cell differentiation and asymmetric cell division

. Cell differentiation and gene expression

Microscopy in developmental biology

Cell polarization in embryogenesis

. Summary and final test

-3 O Ul = W DO —

Reading materials will be assigned every week.
Text: Will be provided by the instructor.

Assessment: Students will be assessed by their contribution to discussions during class and
final test.

Questions canbe posted via KIBACO. Office hours; by appointment through e-mail

AIZE MR FAEZ N T ORHETH 5,

JEEHGEICIIRFELRES (RH) OFFrIH W 5,

IBEHE B LOHEMHEICH O UDHSET AT &,

A basic understanding of cell biology is required. Students will be required to participate in
discussions during class. Students who do not yet possess sufficient command of the English
language may need to improve their English language skills. For questions regarding class and
English proficiency, contact the instructor before registration.

This course may be delivered online due to COVID-19.
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OREAE-F7—~< | Title

Special lecture in Ecology

Course Description

This course is an advanced and specific introduction to ecology. Students will be introduced to
the concepts and theories that lead good research questions, and the methods that are used to
answer ecological questions. This course explores topics such as population ecology,
evolutionary ecology, experimental ecology, behaviour ecology and reproductive ecology. Both
animal and plant systems will be considered.

Instructor; Dr. Yasukazu Okada (yasu_okada@tmu.ac.jp) and Dr. Jun-Ichirou Suzuki
(jsuzuki@tmu.ac.jp)

QBB TE S5, | Objectives

REAPHREMDER- | Students completing this course will be able to;

BEBE approach natural phenomena with ecological methods, and ask effective questions on ecological
aspects.

QFE:tE - A | Course Schedule
BERE 1. Evolution and diversity of life history (YO)
. Sexual selection and sexual dimorphism (YO)
. Behavior: innate or learned behavior ? (YO)
. Intra- and inter-specific interactions (YO)
. physiological integration in clonal plants (by JS)
self-thinning in clonal plants (by JS)
performance of clonal plants under heterogeneous environments (by JS)
sexual reproduction and genetic structure in populations of clonal plants (by JS)
exam

WO 0O -3 Oy Ul = W o

@BENEE Out-of-class activities
Students will be given homework (ca. A 4,1page) after each class by JS.

B®FFRX P BEEZE | Textbook and required supplies

supplies; handouts will be provided through kibaco. (for the course by JS)

Referenced text books (YO) : An Introduction to Behavioural Ecology, (Davies NB, Krebs JR
& West SA, Wiley) [HAZEMWR : 74 ER « 7 L7 X« v 2 2 MTEIERES FES 4R G2 ],
Ecological Developmental Biology (Gilbert S & Epel S, Oxford University Press) [HZAGEK :
AEREMEAL R AR CRIBRFEHRE)], v — X BROEREY (HARERESH, HHh) H55
[frEpEfEsE], 1758 zary s 17 2]

O RIES A & Assessment

Students will be assessed based on the average score of the first half by YO and the second
half by JS.

The course by YO will be assessed by activity and participation in lectures (40%), exams
(30%), and reports (30%).

The course by JS will be assessed based on in-class participation (25%), homework (25%) and
an exam or essay (50%).

QEBZMAAE How to reach out to the instructors;
(F74R79—%) | Students can make an appointment by email (jsuzuki@tmu.ac.jp).
You can contact YO any time by email (yasu_okada@tmu.ac.jp)

(Of =81 Notes and prerequisites

Students attending this course must have some knowledge in very basic math, basic ecology,
basic genetics and/or evolutionary biology.

The prerequisite for the course is General Biology I B, General Biology I B, General Ecology
and Ecology at TMU. If you are an exchange student staying for this semester, contact the
instructor in advance.

ARIZZE MR AZE L I RGEF SN T DIRETH 5,

FREHE L DFE LSV DK, BEREE B ERGEEZREREBUFICIRH L, #2155 2 &,

This course is open to the students who completed an undergraduate

program in the universities other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program

organizer, Dr. Kimiko Fukuda.
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@?E%jj_ﬁ"' o F— Course title: Marine Biology
Lecturer: Paul H. Lord Last updated: 29Dec21
Class Location: TBD Times: 8:50-10:20; 10:30-noon; 13:00-14:30; 14:40-16:10, Th-F-M-T

@gf%fg B Course Description & Goals: The ecology and general biology of the marine biota.
ﬁ‘éjj pE%@EE@, Stresses life histories and trophic r‘elationships, adaptations for marine life, and limitations imposed by marine environments.

? = Notes on this TMU edition of Lord’s Marine Biology Class: This is a class that I taught for the first time in 2013. I am still refining
EUEE*?T: course content. This TMU edition of the class demands greater focus and conciseness. Some of what I envision as I write this syllabus
will be more or less difficult than I envision it will be. Almost certainly, some assignments will not take place as scheduled. What T
have presented here is my best estimate for the class. Be patient as we navigate through Marine Biology. HELP ME MAKE THIS
CLASS BETTER FOR FELLOW SCHOLARS AND FOR STUDENTS WHO FOLLOW. Provide me input on how to make this class
more valuable.

®?§¥§+E . |1\]?§ Tentative schedule

= B {Day 1, Thursday)

?iﬁﬁ'f 1. Science of Marine Biol
2. Ocean Floor
3. Ocean Chemistry & Physics & Biol Fundamentals
4. Ocean visits
(Day 2, Friday)
5. Ocean microbes
6. Visible primary producers
7. Macroinvertebrates
(Day 3, Monday)
EXAM I
8. Fishes
9. Exam review & Fishes
10. Non Fish Vertebrates
11. ,Mammals & Ecology
Day 4, Tuesday)
12. Marine Ecology & Tidalzones
13. Coral Reefs & Epipelagic Life
14. Epipelagic Life & Deep Ocean
15. Ocean Resources & Human Impacts
Final Exam (Openbook)
Attendance Policy: You are responsible for attending all scheduled class meetings in the mode for which you are enrolled. If you have
a legitimate excuse for missing a class, you are still responsible for the material covered. If you are absent for an exam due to illness,
family trauma, or college athletic meets, you must contact me within 24 hours by email or telephone to receive the option of a make-
up exam. In evaluating classroom responses, I excuse you for two classes assuming that you will, occasionally, have competing
priorities. Additional days of incorrect classroom question grades or nonparticipation will result in a lower class participationgrade.
Breaking News: I will share with you current news stories that relate to our knowledge of the oceans and man’s use of its resources.
These news stories will be addressed in exams and quizzes. The level of question detail will typically be minimal, but, if we invest more
than a minute or two in class discussing the story, the questions may become more detailed. You can earn extra credit on quizzes by
being the first to show me a news story worthy of the class’ attention.

@?§¥%$¥ Readings & Review: Textbook chapters should be reviewed before lectures to orient you to the type and scope of lecture material.
Please feel free to read ahead and reread chapters previously covered. I am excited by this textbook and will follow the book closely.
When I vary from assigned readings, class notes will be cross referenced with the page numbers from the textbook (or outside
readings) . After lectures, use your textbook to clarify any noted material that is not clear. Following the lecture, examine the
photographs, illustrations, and graphs in the textbook and read their captions carefully. These are key to understanding material I
will address in exams. If you have uncertainties concerning material covered in the readings or the lectures, I implore you to talk with
me to address these questions or to identify problems that may arise as we progress through the semester. As each topic builds on
those that precede it, do not wait to see me to have your questions answered.

BOFFRX P BEEZ | Required Textbooks:

Marine biology. P. Castro & M. E. Huber, 11th edition ISBN: 978-1-259-88003-2. McGraw
Hill, New York.

The elements of style. Strunk, W. & E. B. White. 4th Edition ISBN: 0-205-30902-X. 2000.
Longman. New York.

@ﬁkﬁﬁ{ﬁﬁ;ﬁ Exams: We will have one unit exam on Monday and one take-home final exam. The unit

exam requires the first hour of the 8:50 class period and will be held at on Monday unless I tell you otherwise. The final exam will
cover material from the last two days of class (60%) plus material from the first two days of class (40%). All exams are based on
lecture material as well as assigned readings and outside-of-classes assignments. Exams comprise 60% of your final grade.
Assignments and Quizzes: Supplementing scheduled exams, there will be approximately two quizzes and three or four outside-of-class
assignments. The lowest two scores will be dropped. Assignments and quizzes comprise 30% of your final grade. There are no make-up
quizzes, nor are late assignments accepted.

Grades: Your final grade is composed of two exam scores (30% each for 60%) plus top four quizzes & assignments (7.5% each for
30%) plus participation score (10%) equaling 100%.

DERZMNHE Electronic course submissions will be made via email. Assignments submitted electronically must be provided as paper copies in the

(;1-7 y X?'j'—':ff) class immed_iately following the submission deadline. Because the lecturer is_qff»campus, ema_ﬂ questions and su_bmissions r_nu_st be made
N to two email addresses: lordp@usa.net and paul.lord@oneonta.edu. To facilitate lecturer file management, kibaco submissions, email

subject lines and the names of submitted files must be in a specific format:

MB Your_last_name ASSIGNMENT_NAME ddMmmyy

e.g., MB Smirk Jellyfish 22Aug?22

where “MB” indicates “marine biology”, “dd” equals a two-digit representation of the date,

“Mmm” equals a three-digit representation of the month, and “yy” equals a two-digit representation of the year. Any submissions

not conforming to this convention will be penalized five (out of 100) points.

For more information and date, please contact Dr. Kanae Ando (k_ando@tmu.ac.jp).

ﬁ?ﬂ?lﬁ Please note that this course MUST be taken in conjunction with R0727/R0728. R0725/R0726 is the first half (day 1 and 2) and
RO727/R0728 is the second half (day 3 and 4).

Prerequisites: College level course completion in Biology or Oceanography.

No-Lab Course Labs: This class has frustrated prior scholars and me because we have no lab time in which to delve into the details
of the material presented in lecture. To partially offset this, I will scour local seafood establishments for algae, various invertebrates,
fish heads, and other materials relating to the course. Some of this material we will eat. Some of it wewill examine and dissect.
Sometimes, we will do both. Eating with Lord is not a requirement, but you should, at a minimum, use your senses, other than taste,
to carefully examine what will be passed around the classroom. (I will provide paper towels.) You should expect quiz and exam
questions on these materials.

This course is given in English. For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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@?Eijj_ﬁ"' o F— Course title: Marine Biology
Lecturer: Paul H. Lord Last updated: 29Dec21
Class Location: TBD Times: 8:50-10:20; 10:30-noon; 13:00-14:30; 14:40-16:10, Th-F-M-T

@E’f%fg B Course Description & Goals: The ecology and general biology of the marine biota.
ﬁléjj pE%@EEQJ, Stresses life histories and trophic r‘elationships, adaptations for marine life, and limitations imposed by marine environments.

? = Notes on this TMU edition of Lord’s Marine Biology Class: This is a class that I taught for the first time in 2013. I am still refining
EUEE*?T: course content. This TMU edition of the class demands greater focus and conciseness. Some of what I envision as I write this syllabus
will be more or less difficult than I envision it will be. Almost certainly, some assignments will not take place as scheduled. What T
have presented here is my best estimate for the class. Be patient as we navigate through Marine Biology. HELP ME MAKE THIS
CLASS BETTER FOR FELLOW SCHOLARS AND FOR STUDENTS WHO FOLLOW. Provide me input on how to make this class
more valuable.

®?§¥§+E . |7\]?§ Tentative schedule

= B {Day 1, Thursday)

?iﬁﬁ'f 1. Science of Marine Biol
2. Ocean Floor
3. Ocean Chemistry & Physics & Biol Fundamentals
4. Ocean visits
(Day 2, Friday)
5. Ocean microbes
6. Visible primary producers
7. Macroinvertebrates
(Day 3, Monday)
EXAM I
8. Fishes
9. Exam review & Fishes
10. Non Fish Vertebrates
11. ,Mammals & Ecology
Day 4, Tuesday)
12. Marine Ecology & Tidalzones
13. Coral Reefs & Epipelagic Life
14. Epipelagic Life & Deep Ocean
15. Ocean Resources & Human Impacts
Final Exam (Openbook)
Attendance Policy: You are responsible for attending all scheduled class meetings in the mode for which you are enrolled. If you have
a legitimate excuse for missing a class, you are still responsible for the material covered. If you are absent for an exam due to illness,
family trauma, or college athletic meets, you must contact me within 24 hours by email or telephone to receive the option of a make-
up exam. In evaluating classroom responses, I excuse you for two classes assuming that you will, occasionally, have competing
priorities. Additional days of incorrect classroom question grades or nonparticipation will result in a lower class participationgrade.
Breaking News: I will share with you current news stories that relate to our knowledge of the oceans and man’s use of its resources.
These news stories will be addressed in exams and quizzes. The level of question detail will typically be minimal, but, if we invest more
than a minute or two in class discussing the story, the questions may become more detailed. You can earn extra credit on quizzes by
being the first to show me a news story worthy of the class’ attention.
@?§¥%$E Readings & Review: Textbook chapters should be reviewed before lectures to orient you to the type and scope of lecture material.
Please feel free to read ahead and reread chapters previously covered. I am excited by this textbook and will follow the book closely.
When I vary from assigned readings, class notes will be cross referenced with the page numbers from the textbook (or outside
readings) . After lectures, use your textbook to clarify any noted material that is not clear. Following the lecture, examine the
photographs, illustrations, and graphs in the textbook and read their captions carefully. These are key to understanding material I
will address in exams. If you have uncertainties concerning material covered in the readings or the lectures, I implore you to talk with
me to address these questions or to identify problems that may arise as we progress through the semester. As each topic builds on
those that precede it, do not wait to see me to have your questions answered.

BOFFRX P BEEZ | Required Textbooks:

Marine biology. P. Castro & M. E. Huber, 11th edition ISBN: 978-1-259-88003-2. McGraw
Hill, New York.

The elements of style. Strunk, W. & E. B. White. 4th Edition ISBN: 0-205-30902-X. 2000.
Longman. New York.

A ¥ 3 HF

@ﬁkﬁﬁ{ﬁﬁ;ﬁ Exams: We will have one unit exam on Monday and one take-home final exam. The unit exam requires the first hour of the 8:50 class
period and will be held at on Monday unless I tell you otherwise. The final exam will cover material from the last two days of class
(60%) plus material from the first two days of class (40%). All exams are based on lecture material as well as assigned readings and
outside-of-classes assignments. Exams comprise 60% of your final grade.

Assignments and Quizzes: Supplementing scheduled exams, there will be approximately two quizzes and three or four outside-of-class
assignments. The lowest two scores will be dropped. Assignments and quizzes comprise 30% of your final grade. There are no make-up
quizzes, nor are late assignments accepted.

Grades: Your final grade is composed of two exam scores (30% each for 60%) plus top four quizzes & assignments (7.5% each for
30%) plus participation score (10%) equaling 100%.

DERZMNHE Electronic course submissions will be made via email. Assignments submitted electronically must be provided as paper copies in the

(;1-7 y 7(7'7—'%) class immed_iately following the submission deadline. Because the lecturer is_qff»campus, ema_ﬂ questions and su_bmissions r_nu_st be made
N to two email addresses: lordp@usa.net and paul.lord@oneonta.edu. To facilitate lecturer file management, kibaco submissions, email

subject lines and the names of submitted files must be in a specific format:

MB Your_last_name ASSIGNMENT_NAME ddMmmyy

e.g., MB Smirk Jellyfish 22Aug?22

where “MB” indicates “marine biology”, “dd” equals a two-digit representation of the date,

“Mmm” equals a three-digit representation of the month, and “yy” equals a two-digit

representation of the year. Any submissions not conforming to this convention will be penalized five (out of 100) points.

For more information and date, please contact Dr. Kanae Ando (k_ando@tmu.ac.jp).

ﬁ?ﬂ?lﬁ Please note that this course MUST be taken in conjunction with R0725/R0726. R0725/R0726 is the first half (day 1 and 2) and
RO727/R0728 is the second half (day 3 and 4).

Prerequisites: College level course completion in Biology or Oceanography.

No-Lab Course Labs: This class has frustrated prior scholars and me because we have no lab time in which to delve into the details
of the material presented in lecture. To partially offset this, I will scour local seafood establishments for algae, various invertebrates,
fish heads, and other materials relating to the course. Some of this material we will eat. Some of it wewill examine and dissect.
Sometimes, we will do both. Eating with Lord is not a requirement, but you should, at a minimum, use your senses, other than taste,
to carefully examine what will be passed around the classroom. (I will provide paper towels.) You should expect quiz and exam
questions on these materials.

This course is given in English. For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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Course Title: Introduction to Plants Systematics and Taxonomy

Instructor: Diego Tavares Vasques

Dates: TBA. Please email Dr. Kanae Ando (k_ando@tmu.ac.jp) for more information.

Course Objectives/Overview

Evolution is an intriguing phenomenon that rules all biological events. The mechanisms controlling evolution are
many in nature and can be studied under different levels of complexity. In this course, theories of evolutionary
genetics (such as natural selection, adaptation, speciation, and others) will be explored in the context of the
evolutionary history of plants. Together, we will explore how changes in the life cycle have influenced the selective
pressure plants have been exposed to, how adaptations on nutrition and body structure have emerged through time
and how the reproduction of these eukaryotic organisms has had a deep influence on population genetics.

By taking this course, you will not only learn basic key-concepts of evolution and plants diversity (important to
understanding many other subfields in Biology) but also step-up your baggage knowledge, connecting it to practice
experiences in this field.

Keywords

Plant diversity, evolution, systematics, Plant taxonomy

VIR, LR SRR YIS BT

Schedule

Day 1

Unit 1 : Introductory class, The DNA molecule and its importance for evolution

- Course explanation

- Concept of evolution in Biology

- Introduction to plants’ diversity

- Evidences of Evolution

- History and definition of Taxonomy and Systematics

Practice 1 : International Biodiversity Databases and morphometrics

Groups division and projects decision/ planning

Day 2

Extra Practice: Visit to the Makino Herbarium (this practice may not be done, depending on the availability of the
herbarium at the day)

Unit 2 ! Plants Taxonomy and Systematics

- Plants Life History - Alternate generations

- Mosses and its allies’ diversity

- Ferns and its allies’ diversity

- Gymnosperms and Anglosperms diversity

Practice 2 : Reading and Drawing Phylogenies

Groups presentation

Teaching Methods

Unit 1 focus on learning of basic concepts, such as natural selection, adaptation, plant taxonomy and systematics.
Students will learn what are phylogenetic trees and how plants diversity is organized in taxonomic categories. At
the end of the class, students will be divided in groups, and each group will be assigned with a land plant family
for research. Following this unity, we will have a practice class on how to use data from international databases
for morphometric analysis of plants. On the Unit 2, students will be introduced to the diversity of mosses and
ferns, while discussing changes in the life history of land plants and while learning how to describe sterile
structures (i.e., leaves and stem) in the body of these plants. Unit 2 will be followed on a practice on reading and
drawing of phylogenetic trees. The last two periods will be dedicated for short oral presentations on the taxonomy
and systematics of the taxonomical family groups were assigned to.

Students are asked to provide individual reports on this class after the course is finished.

Required Textbook

None - required reading will be provided by the professor.

Computer requirements

Students are asked to download and install the following applications before the first class:

« ImagedJ - https://imagej.nih.gov/ij/

« RStudio - https://rstudio.com/

* Google Chrome

Further instructions will be uploaded to https://dtvasques.wordpress.com/

Reference Books

Dawkins, R., & Wong, Y. (2010). The ancestor’s tale: A pilgrimage to the dawn of life. Hachette UK.
Judd, W. S., Campbell, C. S., Kellog, E. A., Stevens, P. F., & Donoghue, M. J. (2015). Plant Systematics: A
Phylogenetic Approach. Sinauer, 1st ed.

Ridley, M. (2004). Evolution. Oxford University press.

Simpson, M. G. (2010). Plant systematics. Academic press.

Method of Evaluation
Class attendance/participation - 30%
Final project (final presentation and report) - 70%

Dr. Diego Tavares Vasques

The University of Tokyo - Center for Global Communication Strategies (CGCS)
dtvasques@g.ecc.u-tokyo.ac.jp

Dr. Kanae Ando

k_ando@tmu.ac.jp

This course is given in English. This is an intensive summer lecture. Dates to be announced.
For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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Course Title - Hearing

Instructor: Dr. Ben Warren

University of Leicester, Leicestershire, UK

[Course Description]

Our ability to enjoy music, converse with friends and interact with our environment depend on the function on delicate
structures within our ears. The ears of humans and wider mammals is, however, based on a singularly-evolved ear
design - the cochlea. Insects provide a wealth of starkly different ear designs, which have evolved on many different
body parts. This intensive two-day course will understand auditory transduction by using a wide variety of ear types,
across animal phyla. This comparative approach to understand hearing is particularly insightful and fascinating and
brings a broad but deep appreciation of how animals hear.

You will learn how ears operate from the mechanical elements that capture sound energy to the microscopic cells
responsible to converting vibrations into electrical signals that we eventually interpret as sound. On Day 1 we will
revise physical properties of sound before learning the basic operation of ears both in mammals and insects. On Day
2 we delve into the properties arising from sensitive ears such as: phantom oscillations and echoes (so-called
otoacoustic emissions), negative stiffness and the cochlear amplifier. We finish by reviewing the arms race between
insects and bats and then how hearing loss effects all biological ears- especially our own.

This intensive course will use a combination of live lectures, guided journal clubs and guided independent research. In
addition to learning how auditory transduction operates you will be trained in other transferable skills such as: how
to make engaging presentations, experimental design (power analysis) and how to critically interpret scientific
presentations.

You will learn how ears operate from the mechanical elements that capture sound energy to the microscopic cells
responsible to converting vibrations into electrical signals that we eventually interpret as sound.

Day 1 An auditory feature detection circuit for sound pattern recognition,

https://www.science.org/doi/10. 1126/sciadv.1500325

Day 2 Physiological changes throughout the ear due to age and noise - a longitudinal study,

Blockley et al., 2021, Journal of Neuroscience

https://www.biorxiv.org/content/10. 1101,/2021.11.25.470017v1

Methods of Instruction:

This course will consist of 10 lectures, 3 guided journal clubs, 2 interactive sessions on presentation skills and

experimental design. This combination of learning approaches will allow students to test and refine their knowledge.

Course Objectives

Upon completion of the course, students are expected to:

1. Understand basic biophysical principles of sound waves and their reception in ears and how sound waves are
converted into movements of sound receivers and then transduced into electrical signals.

2. To understand the biomechanical strategies that ears employ to increase their sensitivity to quiet sound, tune their
ears to frequencies of interest and detect the amplitude of sound.

3. Understand the ‘arms race’ between insects and bats and the different strategies employed between them.

4. Understand the main types and causes of hearing loss and state-of-the-art research in hearing loss.

5. Understand the scientific process of discovery and to critically interpret scientific findings.

6. Presentation skills and power analysis.

Course Topics

. Physical principles of sound waves

Vertebrate Hearing

Insect Hearing

Auditory Receptors in Vertebrates

Auditory Receptors in Insects

Active Hearing

Hunt for the Mechanotransducer channel

Bat vs insects acoustic detection

. Hearing loss (Part 1)

10. Hearing loss (Part 2)

11. Spot the mistakes - Presentation skills

12. Experimental design - Power analysis

13. Summary of Lectures

O 00 —1 O> U1 O DO

[Basic Requirement of the Course]

The course will include literature reading and report. Reading of the textbook is absolutely required to familiarize the
students with the concepts and ideas. Reading of the journal articles is also required, although this is best nearer the
start of the course. Although I am not expecting the students to understand all preliminary reading it will make
absorbing and understanding the material in the course easier and will maximize the benefit students will get from
the course. There is purposely plenty of active engagement with live lectures, guided journal clubs and interactive
presentations. This type of active learning, using a range of different techniques and resources, will result in a deep
and enjoyable learning experience and will allow the students to test their understanding as the course progresses.

Text book and Required Supplies:

Required textbook:

1. Textbook: An introduction to the physiology of hearing: Forth edition, James O. Pickles
ISBN: 9004243771. Essential reading, chapters: 1,2,3 and 5

2. Journals (essential reading before the start of the course, or before each day) :

[Assessment]
Class attendance and participation (40%) ; Participation in Discussion (40%) ; Report (20%).

[Office hour]
Email to Dr. Kanae Ando (k_ando@tmu.ac.jp) for more information.

Dates to be announced. For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
If you took the summer course taught by Dr. Warren in 2020, please do not register for this course. The contents are
similar.
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Learn how to read scientific papers in the biology and life sciences field. Students will learn how
scientific papers are organized and determine what papers are worth reading. In addition, students
present the paper they read, and ask questions and criticize the paper. Since the latest results and
technology are included in the paper, the required knowledge in the life science field is acquired by
repeating this process. Choose a paper suitable for each area of study.
QBB TEIHE. | KR¥BEL~MCiE 5 &, HRHOTBRIEH OO TR VD, £ OHFERY P 1G5 2 &18E b, L
REAPIERZEDHN. | D THLEE TRILHOAGREZS 2 2Micid, BOLISGER SR, Gidh CHITHINABE L5, /o, X
BERE OtV OTHIELLWb TR WD, ThEHSTHMT 208 08H 5, T 2Ty il eI H A

OREEHE - AR
BETTE

@REHNFE

OFFX BEEE

©mERHET &

QEMZERMGAE
(F 74 R77—5%)

@fFELEH

MBI RRT A AR, Fio, o ADFRISHF L CHMPTE 2 X910t b &b, FEHICKRENLT)
Thbo HIEICOI > THNOHMMZ Y 2 D ICHWHAB I EGFZOHMAES 2 1.0 DiRETH 5, Tt
i E, R EED S L THEETH 5,

In graduate school, the latest knowledge is obtained from scientific papers. To obtain novel and
advanced knowledge, it is necessary to select quality papers. It is essential to judge it since the
description of the paper 1s not always correct. Therefore, the training which reads the paper
critically and presents logically is accumulated. It is also imperative to ask questions about other
students’ presentations. The ability to read the paper is also crucial for advancing the research.

510D 5100 R EER X ERALE S, PIFO XS BRIEHIZ S WTHES
51 n] AGRFEOMY OFAY (1) JiE 0 XEO R

H 2[R0 Y OHA N (2) BIEERGEHE DN

55 3] B ORY oA N (3) BIFIEO S VEIL

Al AaRFEomXomis s (4) B Ok

5 Ao omA s (5) BV EEE D VI

F56 [0 Rl omXoiEmo Lt (D e sEs &

570 AGEFEomX DR Lirt (2) B0 Liri

80 AAmBlEomX DiEmo Lrd (3) BWHRM, B WER
59 AGRFORYOERD Lirte (D) XD RERST 2

10 AR FEoRX DERO Lt (5) EERiciHtEd 5icid

1A LARE (F B OGRS H VISR L, i Eabl e o MER%E1S %,

H11m] AR IR O L EER & D K S IRSTIGAY S BER & R L o A SkER

F120al - RGP X RN i SO K D AR EIN O EW A LT\ B A
H13I0] - ey Rl R S O & I I B O AL OV 2

H14I0] ARl ran X QAN L iim DFRAERAE MR S0 &K 5 B A 5 A b ik
H515l0] : A m Bl X 0N L EaREE O RR OREN & iR

Read scientific papers, learn scientific English words, the structure of scientific papers, and what
kind of papers to read

Learn how to ask questions and criticize scientific papers.

Obtain necessary knowledge from the latest articles.

WSCETD, RREE LD B0 EEEIATI O

Reading papers, summarizing presentations, etc., are carried out outside the class hours.

FEZMIEDB O, BHINRALZIGEREE R SR E S,
There is no textbook. Use the science paper of students’ choice.

N O KL B & ORMBEICER, #EH L 2o TR %,
It is evaluated by the result of the paper presentation and whether it is positively asked and
criticized.

HH b 23551013, SUIFEEICEER S C &

Contact each laboratory if students have any questions.

BHEZIT DN TITbN S,

TRTOBHESMEMFEZEDO L I+ —2@ET 2 T EMBHHs TV S,

Fl—FHEETEIHEH D 2 1 F =R TV A5G0, Blid sMAEDO £ I S —DBEEEHES 515
Hli3. IBEHEBOBEREELZ T 5 T &,

HiABAS.

It is conducted in each laboratory.

All graduate students are expected to take this course.

If more than one seminar is held in the same laboratory in each period, or if students wish to take
a course in a related laboratory, they should receive guidance from their supervisor.

This course starts in the first semester.
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WIZE 7 — 7 OFREKOBERE LML SIERE LN EZESR, TOHR, BREOT LD EE S & & BICEBRICHS O
KT =9 FLDOTHET b, MOADFRERIT L THRBL, KDBVWIFRICEB X989 Y2 RF a V25
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DI O H 5 DI I VI E OEFIEHR A2 & & bio, At rodMReE L codsHED
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Learn the significance and ethical considerations of publishing research data. Also, students learn
how to present research data. Ask questions about other people’s presentations and make suggestions
for better research. Enhance professional expertise in life sciences by presenting their research and
making appropriate suggestions for other people’s research.

REFETEADT > TV BRI MBI EOREMAROYERTH 5, ThETecHE L, LaklEsiyo
HME A &S BT, KA 2150 T, o A»SEZ L OFEMNBME A5 5  ENKRETH
bo TDIHITE, D ANIZHD» D 2T ANOHIFEANEEZRKRTERITINRL S0, S5 1fho Ao
FFITH LT, B SHEMWLHSPEENEHENATEZLICL D EGEETH 5, HHOWIFLAE M
I KOS EGESE T 2 BE, B8 5 DICKLERFETH 5,

The research in graduate school explores cutting-edge knowledge in the life sciences. To further
develop the research, it is vital to carry out experiments and obtain valuable advice from other
people. In order to do that, it is necessary to present research in a way that others can understand
easily. In addition, it is also essential to be able to give professional advice and constructive criticism
for the research presentation of other people. It is a course necessary for understanding and
mastering the more advanced life science field on the subject of own research.

F1EH S5 I EFE TIEANOMRETEERT 5 72 DICLEBEINE TR B L THF,
g 1IEl L BEE T — 5 2RI B e
552 [0] SRR & RO EEA

3 T — s AREMICE LD I IEHNESZ B
SR - EREHICEED S RO RETING

!
TR T -y ERERICE LD S R T — 7 OFE L. F & DI ST D
T -y ERERICE LD S CEDA A —VF— s EINTT 3
TR T ERERICELEDE ANOT =IO ERAEMEALD
5 CHFETF— v ARERICE ED S T — R A VR ITE & BETR

EOM T - ERKHICELED S oL OREEAEZ B

E10E0 5 (F, FEEONERREN O, STIFHAS v McEH LEMEE2EY 2

R e
EEEEEE

FI0E R TF - OREBLIVHER L I EOXDICHETLE MMAITDOL-THEA 2R o
F11 Rk R B L O 0 L HPHEMICE DL S ICEL, EOEZLhHERT S

gi1aln] : R TR B & 3 b AoFEFAMHINICHEEE, v & 2EHRT S

$1300] © WFFEREB & 4 ftho Ao FE IR SRR, B SREE B
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F15l0]  RARB L UER 6 - AU komns 5 A5 OMEAE T 5

Learn the skills to present research.
Learn what research presentations are easy for others to understand

M EGO, FREZTED IR EEZENTIT .
Reading papers, summarizing presentations, etc., are carried out outside the class hours.

TERAMFEDBV, FROT L EVYERDBEL SN,
There is no textbook. Use the science paper of students’ choice.

ROk, B & OREMATICERT, EH L 7o TR %,
It is evaluated by the result of the paper presentation and whether it is positively asked and
criticized.

BRID B 255003, BUFEICEREZNS 2 &
Contact each laboratory if students have any questions.

BFEZ 1L TITbN b,

TANRTOFESUEMEED £ 3 F —2FET S BTV 5,

[El—MFRETHEIICER D € L - -2 h T 2560, BET 2EEO I F —DEEBEHET 28
Al IHEHEORERREEZT 5 &,

% IABAES.

It is conducted in each laboratory.

All graduate students are expected to take this course.

If more than one seminar is held in the same laboratory in each period, or if students wish to take
a course in a related laboratory, they should receive guidance from their supervisor.

This course starts in the second semester.
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©BIERTM A = bl el
@%Fmﬁ?&ﬁ'jﬁf BH b g S EHE mH (kokko@tmu.ac.jp) 1T:##g4 5 2 &
*7 4 A7 T—5)
®4FiLEHE ST EE 3, FEREHE S L OGP Y HREBEERIC. HATOR LINETS T &,
62
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research method
QBB TEBHH EI%HZ;%E{E%K %%fiﬁ_;ﬁﬁ?&\ ﬁi%ﬁg&?ﬁ’%?ﬁio RS FE T T A MEDN B 52D 120 O EME
BENPEREQORN. | FOEH T, L ANCIBLIAETT o
gﬁ,‘gg*g_ﬁ Students learn various experimental and research practices in the biological science field.
It is a practical course for students who need to take it for special reasons, and it is tailored to each
student.
QIESTE - NE | WL 1 LR, MEYY Yl Method 1 : Ecology and Microbiology
BEAE WFgEi: 2 1 AL B, HRaE o B Method 2 : Biochemistry and Cell Biology
Tﬁ'—’j‘{‘{f\ﬂ : %$%§$%$ﬁ§ Method 3 : Neurobiology
ﬁig 4 : 5%?5?3 \g%ﬁi”?éj\ﬁ' Method 4 : Developmental Biology
WFgEk 5 1 EIEFES Method 5 : Genetics
WFE: 6 @ R Method 6 : Taxonomy
@FENFE HHTD
OFFR P BEEE | LHELT) VI EENEEONE T LB B,
Prints will be given if needed.
@R IEFHE A i TERNCHET 245, LAE— MESHINDE T LMD B,
Reports may be required.
OB EL RS B dniZmEm (kokko@tmu.ac.jp) 1CHEET 5 2 &
(F7 4 ZA77—%) | Students can contact Dr. Fukuda (kokko@tmu.ac.jp).
(OL = - 81 ZICE, R E B L UHBRESOTBRLETH 5,

Students must obtain permission from their academic advisors and the

Committee.

Educational

Affairs
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ICHETH b6
In graduate school, various abilities are acquired through research. To carry out the research,
it is necessary not only to repeat experiments by receiving guidance from supervisors but also
to acquire deep expertise, wide interest, latest experimental technology and the principle,
research ethics and various laws to be observed. In this course, students learn essential
knowledge and advanced technology in accordance with each research. This class 1is
indispensable to raising the specialty in the life science field.
QBB TES M | SMEAOWFRICEE 4 2051015 o N HERO B SIEE, &FIrFEBREm. AN, 77— 7 oHg &
BEAPREDBRR-. | 1B 2FBIRE, S SRIMEDORED DI b BEBEMLHHOERREEZ T 2, ZEAD
BEBE WD E P, MIEOERBICL U THEZE LN ST s,
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F74R77—%)

O EHE 31

Students receive practical instruction on the knowledge gained in the past related to each
research, the latest experimental techniques, data processing, etc., and guidance on acquiring
the specialized knowledge necessary for further research development. The guidance is carried
out according to each research field and the progress of the research.

2Rt

FAME R TEEEESI VST EN

552108 L MR % BTN B N X R EE

55300 W TR B X X R

AR HEDT 7 = 7 1 EREE, EE, koL, HE
Sl o7 7 = 7 2 flld, M/ NSE OB, HE

Foll Ko TF s =927 3 YWEONHIELE I

ETE DT 7 = 2 4 YE O

F8O KD T 7 =v 7 5 A4 RESTFIEONIE

Fol RO TF =7 6 KB, 5o EORNE

FE10m RO F 7 = v 2 T FOMOAEERESTORIE

Fla] K0T 7 = v 7 8 WinT, ¥ vo¥ s HORBT

HE R F s =97 9 KilEF -5 0D

E13[E C RO T 7 = v 210 i 7 — & O JLE

Bl IO F 7 = v 711 #HElF okl GEE)

51500 L RO F 7 = v 712 HEFEFo AR il o i)

Learn what it means to study, the ethics to study, the dangers to avoid in research, the

techniques to study.

%2 OIEFIRENCTIE B,

Many activities are out of class.

FHEAMIKI FRATED S, BEHIEEEA SN 5,
Text 1s defined by each class. Materials will be distributed as appropriate.

A~ DHGH LSS & IR D ZRTTCRENIT 5,

Evaluate in approach to research and conduct of research.

B ISR E I 2 S &,

Contact each laboratory for questions.

EOEIEE:

Ehiiz, 2oL bHHEIE B ThhvoT, KHOBEZBICHVADLE S T &,

Fhk < AP 2 HEA e 8 A2 T v A1, FTEMAE OB b 5 [R 0 M5 = O B
MHZRBEET 2 ENHFFIN TV S, XL, FERIEEEZT 280 3N TH 570, FEERvH
TR 2 B 75 f58 A 52 1) B B 2 1313 T L TV A ERIBIET 2 40313750,

This course starts in the first semester.

The implementation is not always following the timetables, so please contact your supervisor.
It 1s expected that students will take the courses offered by their own laboratories.
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ICHETH b6
In graduate school, various abilities are acquired through research. To carry out the research,
it is necessary not only to repeat experiments by receiving guidance from supervisors but also
to acquire deep expertise, wide interest, latest experimental technology and the principle,
research ethics and various laws to be observed. In this course, students learn essential
knowledge and advanced technology in accordance with each research. This class is
indispensable to raising the specialty in the life science field.
QBB TES M | SMEAOWFRICEE 4 2051015 o N HERO B SIEE, &FIrFEBREm. AN, 77— 7 oHg &
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@fFELEH

Students receive practical instruction on the knowledge gained in the past related to each
research, the latest experimental techniques, data processing, etc., and guidance on acquiring
the specialized knowledge necessary for further research development. The guidance is carried
out according to each research field and the progress of the research.
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Students learn the knowledge needed to further their research, present at conferences, and
write research papers.

Z < OIEFPEREN T B,

Many activities are out of class.

FEAMIEKI SATED S, BRHIEERM SN %,
Text 1s defined by each class. Materials will be distributed as appropriate.

WFE N OB A B & OHFE X T TRl 3 %,
Evaluate in approach to research and conduct of research.

BRI R ASTRE g2 IS T &,
Contact each laboratory for questions.

% B
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This course starts in the second semester.

The implementation is not always following the timetables, so please contact your supervisor.
It is expected that students will take the courses offered by their own laboratories.
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