REBAFIFE
HFFR B
R AERKSHAE T606-8501

TEL.075-753-5039
FAX.075-753-4796

T8 TEHRARBIR—LR—
http://www.t.kyoto-u.ac.jp/

TR 29F7 BET

EERING




REPRZTFEE 2018

FACULTY OF
ENGINEERING
2018

CONTENTS

TEPERADIBIE  coovvveeesonnneessneees
THHBOSH

]:Eg%gé:gaﬁgj:%é%% ..............
E?;hﬁ%ﬁél?gﬂ ..................
PRIvyavRUY—
f?"-ﬂ%%l}\‘[?ﬁf:’)t ...............
SRBBIRAAR e
TEHORERECONT o
THHABLEERE e
HIRTR | e
i%;éﬁg*ﬂ .........................
$Zﬂ¥]:§g#4 ...........................
EégiaéaZ]:gé*ﬂ .....................
Tﬁgﬁgg*q ..............................
]:%g{t%g*ﬂ ...........................
CAMPUS Map (R ¥ RS

TYIT /77y

LT ITgy

XA/

TZEEBNDIBEF

CDEAMTFF. REBAZTEEOABTZLLA > TV
LIe®HIC. ZOEVIIEN SREDEE T, RMDHFERIENZ
BIFERBDS, DRUBLEEDBDTT, EUDIF, KZE
NDEFZHIULTHBESNDESAICEST, ZOMFIF. R
BAZEIEWICAZUEBEIC, BSERTAZERTENTE
DN EDKXSBF Y VINASATZZEDZEICRBDN.
REEZEBICFEDKLSBEBISETDNREICDNT, EREK
DESTADEZRMEVN TV L cHDF5|E L LTHRIID
[FgTY,

ZREDETANERZEZZX S EETDRIRKE LT, REKR
FTEERIF, IR TSR] ZESH, YIETERL SRETIER.
BERFEL TREFRD 6 2R ZRARLTVE T, [T2] &8
MENBZZEOEFE. HF. WL, L2 EYEREDBR
DftiHZEEANT [BARZ] LZNZHEARISERT 51
HD [FHEEZE] SR, hcEDESULEXAENCTSZT
EZBELTCVE T, I5Ic. BERifiZESTE, ik
KN BENZREDOFRUCHRETEDLSIC. BHARBHE
ZRIATBHIEZBEICLTVEFT., BREPIRILF—ICZ
ULLWEAEICE ST, BERMOESLEXDERDI AT
HY. COBRTIENMRICH U TRICT NEZEFHEH T
REVWEERXDTULEL D,

LEDERZER LEDAMODERICEIT T, THEEDE 1
FEE2FFETR. ZRTECZDEHERBZDHDD. £
HBHBD—IRE U CEABZROERRE & A - #HEH
FREECHEERBEZZUE T VREEENBRRBZHA.
EfH S CERTEDHEIME - HREICE OO DEHELE LT,

INSDOEZHLBERIEZRGHICIER T 3 ERFRMERE A
%} é; -

=
=

BICfHFET. ERRIBOHICIE. FROBEEBA ETRIC
HEBEUEFRE. SOICRERIERDHFIRELTEFN
EHULLEMSHFOERBBDZHEIINTVET, 1.
ERREODEN. BERNBERBREINZEST B DRBERE
HEBFENTVE T, FA4ZFFICRDE EFIDBOHRZEICFE
LT, AN ZNETITE > TEAEZHLENIS U TR
(1FRIHZR) (CBHEHF T, T THHTHREDND—AELTE
HOF =R T B RTIHDIAZRICSINT BT EICBUET,
TEHOAFEHZEL T, SERDEDK S BEFIRIEZE
HU, EDKXDIBAYUFITLAZBHITTVDINICDOVTIE,
COEAMFICHEULLHBLTVLET, Fie. ZERBRORS
[EDVTHBALTVET DT, ER7ZEIRT BRICEILC C
<IEEL,
RBARZTEOREER, ZORE (RAEDT—IICEN
[FEFRFELEDBI% 2E) NAFRNEFLTVET, LHb, K
FREFEOS DN ILEE 6 FREMEORVTEHARTR. T
RILF—RFWRE. BERFHREL MHEKREFSOLTNH
TELFRE2FHADODAZERBEZZTE I, Z I CREMDH
KB CHRZRIET 2R LS ZAY . BifiE - HREELT
e g DICHDENZZICHITE T, THICZOHHN S, HEE
HILANILDIRFREEN Z1T SIELRENEF U T [B1] OFfi%z
HBIT2I2AEZLNET, Fle. TEPEEELCEMIBAZE
e LT, BREBEXFRORPAZICERESNTVEIT, T
NSDAZREDFMICOVTIF. ZNZNFIORAMTFHER
TNTVFEIDT. Z55HFUOSRULTLLIESTL, REKE
TEERZZERT BICHIc> T FROERZERT BIHICIE.
FEDTERIFTRIBEL, XAERDBEROANTHLZENK
YITI,
BlE. COEARMBFDHSELEZDFBEREICDOVTIRA
F Ul RBBAZETEE(F BARZEOERN SR I— KU T,
REROERMECMARRZZEDE ST ANTTOIEER
BlL&Y., HERMORBHCERTEDAZECCVFT,
Ufeh' > TWERD. EEDZERS. REDLWICHkE S
ETBERDBIANZERDTVE T, ZDOLSBEZD DI
BTANAZEIN, ZRBAZIEROHLLXAYN—&
BRHE5NBTEZDKIVHFLTVET,

THEBADBE 01



-
i
%
S
G
¢

@TFEDEL(L. BFHE304F (1897) 6 A.
REFBEBERZDRR SN, HRKRZED—D
EULTHEFIRICEIMRENFHR LIS
EICHBFERVE T,

OKIE3£F (1914) 7H. BIRKZFE
BARZLETIRAZCHB SN Ul
OKIESHE (1919) 2A. ARKZDHIE

BB B X IE

REFEKRZ

BIRAY — IRA¥
1897= 1914= 1919=
(84:30.9) (X 3.7) (X 8.2)

B 30
B3 31

B 30
B 31

B3 31 EEFR K3

02 Faculty of Engineering, Kyoto University

HETHR14SE (B ITHE TATRHEALE)

HEEBHICLH SN, TRAREN THEEE
FUFEUI,

O T FERFRIFRLR. FEDELEEDIC
HdH. TNZTNORHLOZRHN - HEWE
FICIHA B KD ICHTFRFESIN. SHTIE
TEORBHDEFEA EZRREUEAFRR
DFEICFERUE LT,

B A0

FER
A
1947«
(88 22.10)
RIASS2R B17 SR 68 39
i3 33
i3 38
i3 39
RivaEFR B17
MZETEE—  DAYEFR B30
Bi7 @21 B 33
i3 35
B8 36
B TPE" 2
ARB37
B2 29
i3 36
68 34
B8 45
B 14 REMEZREL B 41
B15 {EZHMFR 8136
BB 16 MM EER B 36
i3 35

G5 15SEE (B THER EEFH=ANE)

2018

OAFHRERILICH S TEERDIGHEIC K.
FRSEEICTIREZR. FR6EEICY
BTZH, 7 FEICRBEREFIEN
CIRBER. T UCTFR8 FEICHIRTE
HRUBEFRDTELE Ul

T oA

REAZITFE

TARTEFR
ERTER R
e HIER T 253
BT AT R
A T84
BESR P
A T84
TR
AR
fize T 5%
EFRIER YR T %
BHEIER
SEMITEH
i 50 WIBT R
A 64
EBSTER E=E
BFITEHR TasRy

WATFE_FH
AE74

BETPH ——
s B

AT 74

TR
HBH{EFR
eTen R
BaFIEER
=ipAla=ar St

HEEHZRoSEE

BHRZEHE

| MIETZFH |

HABBRTHEY
MAHRTEFH
HHRETFER
BEZFFY

BT FEK
RATATVIZFUVTER
NZEFHETEER
BEFHIZER
HETEER
BRIFEKR
BFTIESK
MEHERER

MBI RILF—LFEEFR
HFIEFY
SRFIEFER

B EPEFER
{E2TEEFR

HIERERIG R
RIBVRIAVNER

wEm e
=
B

REE TR

a2

°

IXRILF—
H2HRH AR
HAEREEY
SEIRIER
T

Y27 LREE
BIEWE 27 LEK

IRF—HR RREHEER
IRILVF—ERREER
TRIVF—EIERFER
IRIVF—BARFER

THEDS D THEERHERF T

03



HEERTPFIZE
TRILF—REHTR
TRVF—ERRSEY 11 0%

£ BE SA

ZREHDTUE SEHOHFDEEEN0 %I
3%, EARICREDHENBLTHRLT
HESHT RRICA2BAZLKRS EE
ZESFETHRKR> TRULLY,

BEEH 40E
tHER A

BRE LA A—YTEIETDTREL .
FHOFROBRE LoD SEH TS
BLUTHRULL. AR TAZTCELLTD
kiﬁﬁ?ﬁwx%tuﬁ%ﬂﬁﬁﬁp

F9o

PBZHE PR DB

B PEIFROBEYZATAORY MPE
BEREDYED ICBEDNF T, ElFLRAF1—
ORy ~fOWREICFIE. ZDWRRETIE. L
AF1—0ORY MEFICRST . EMDEIEZD
Ry hCBRLU. £Y0REREHEITENS
ABF TRLVWARSITHONTVET,

= EREVSEYEPHMROERZEA A —
JUFETH. ENHRLTVD D IEYIEE
W57 %, {EZOHFATIFE1+H1=2 &IFRS
WONEBHWEZAT. Z5LIEPBDHES
AIEL. R aEEES IEHUTOEFT,
LH TERHEFPEAHLTVREET. Al
HEBINTNZODT, SHEREZHOAKIF
BFEOTVET, FAFHETHI—XT, BE
[FHIEHZEPIE T BDMREICFIBLTVE T,
FX BRETFEFETICEFO>DZLEFATH
PoOTWVT, BRIBEBRYATLEY. 8
FOEBEEICHMHATNZEEEYY—IC
DVTHRELTLET,

Bl #tIRTERETZIBORTHEZRL
TEBMEHNLEVEBVET, TATE - &R
T2 -BEIZI-ANHY. #EFERIR.
REFEIXHERDORREDEH, TRILF—
EREEEMROBEENSERLES EVSH
TETO>TVETD,

EBHE BEEREROTYI VU EERETDE
BR. BEYOARYE. ZHRRECDOVTHE
TRIRIER. TUTEYDBEPTHAMLRERE
EEMEZMEERICHDNE T, hIBER
THEHIV T )—RORFETO>TVET,

BEFRE
TR BEPEH 11

B A

REAR CREL TR X D BN EBLE
MRABRDEFAN—I 3 VICR
I35 FVESDETKE]
K[EEHSHTHTLIEE L,

ZHOBHPBAICONT -

B HIRAFERRAAANYVU—EFERRERIT—EE
UHTRERBVATIN, ZNEREIES
FOBEHmMBZHRALTVND DA MEEZE
J—ATYBFAORE. FEOT v b ORy
M EYEBTERHIBLEVDEICRTFETH,
AD>THhEBHDEMDHZLO>NUEDIFIT
WIFEd,

= ITEEERFID>OI-NHBY. #
BORELPERZETSRHEESLVLWI-R
PEIRIERETY . (EETIHOFREPEEMER
EZMAELTVKOMERETOERATE, #
PB I ITEERLZ. ATREZHF
FTRIREZSFLBVEHTEDDT.
BLWAIEZSICDIFSNET,

LH BERE 205N SHEBTZEEKRI—
ZCHDINFT, SHERTERANG OIS
SUIDMEBANTE, AVINASDERETHED
BERILHVIET., HETREZIVIUIA
BAZHZENICER, MHFICEHFIVEA
HIaA XA—=IDHENTOLFEEAD,. ZNEH
RICH/ITTWIIFIZDNBITT ., HEER
PREHE—EF v/ VRCBSBRLTLLIDS
RAVRTT (K)

Bl #HIRTERTE. FIZETKERFKD
ULHEVO I RICEIART - HEMNIC
B TEFT, FLIZT-ITBHEENZLO
BN, PIUATLIEZBATEZEDEE
BET/—RNIVFHNEZBIELTVWRHRE,
BEMRNREERDSDRVFIBZEZITET,
FX BIVERO-—XGELL. BEHEES
PEBRLAN, SEBE. TRILF—. FHlEHR

EREFIFNE

EERDBEZIRICENE T, BREFER
BOSVDOH . ARRREREZRSDBD
HID. TEIFBREEEUTREBPIEEID
UL B EZFBRIICEBRLTVITET,
ER EERZHCBERIKRZDPTI, 2
ZHESLIBARRBRRBEN HOCT. EXRR
BEYDOBWIRERIGEDTAT I, BEZRE
TEEOPTHE0ANEAHD IR, RRE
ECREZEISHRVATIEBH DD THATR
A LNTT 1R,

RAIZE>TEABETS?

FE FIEFvVNZADNTIEBRITEVNSD
IV, BfieRRRFENTAT2H0T.
UNBZENBEHICERXT .

&’ 3DTUYI—DLU—F—AyIREEED
TEVEVWBDZEEND, EREIXZOTOTS
LTBFHREBRULEL. RRICEESDPUE
NWEBSIEZMTHRIRTEIDRIENES
TW3dERS,

Bl ITZEHEHREHREVHS, BEIKH D
NEVAF—RBHBFOMRETEET,

EH ITVEEZEELTHSNZHEDS
<. ZSWVWSEEAICEETESZZITSNS
DIEFEENTVET,

=E /NIEREELEEHLTVER
ROTELFRHIEFR Y TFTSZ, LNILD
BLEEIN TEXT,

FXx ERFSZEETZREDEL 24E
THEBZEEINSINIDF vV ANSH S,
EH RAXSLLDEPSIFVBERBETS,
BEBIICADNT LUV EEPSETH
53%. IZBIFHZFHIMENTIH. A>T

AR et BERERY AT AFY (£ 204

FAE Sh

RZAZRFI-ILCRIBL<HLETLEBR. B
PPUEVCEEZRDFTZEDBEICAN > TRE
EATIELL, BADAERBRDOTEHIBULBWVESIC

TEROT!

04 Faculty of Engineering, Kyoto University 2018

LFEARIITIBNFT K,

Bl REDEMENTESBEAICESTIS
RATVNBDHELWL (8. ZHEUNTHET
TR EICEFERTRIBLOT. BEEDOBEE
THNALANIL,

ER BlErHhSIZTEINBRICEO TVD
HDEERITERULTVBADTELTANDA
TIR,

2EEFECOVT -

LH FFEMBICFHABL. 3OEDFITIFER
RORRE, LWAARZEEOENEIT TR RE
HABLN DD TH—I)VICIFHERASTZAHLY
WeEE>S,

EHE FLFFRBISEODNT, 2BETH—IIL
BEZERR. FENEFBEAAETIN. &
MUEEZR 2 SERRBRD HDDTEHED A
FA5EBZBATY,

2l 1, 2E%EDERFY—TILENA MHt
D 3EEICIRZEI—REBPHANRED
DTHEBPDCIZO>TVEE T,

B THRARBEEZSFIABINLEE
BEDDOREZEEMCEZS.

=il EEIMEIEITRIXEER ST, 30
EENSBHRITICER D, FEhU—(TH
FBREVWAARBREDREEZRCECHELEE
BSRENTEET,

B EIEEHRaTORY cEEY, EVYR
AY—=I)VTHEBUER. DI EEY
Az Ul [RAIE] Zii5 EIFF Uk,
RASLVWIAZ—IRRIwXZESO71—ALT
WT. 109#1&F caielle “"HAXRI—X5—"1&
RARERHT 10008 _EFEW EIFFE Uz,

28 gL

VIETSH 404
ZHf ch

—RHUZSCEONBTED)
THNEFEALSEINLKTENZ V) RE
KEBHBRNSE N> THESHTLEDT.
SRICFrLYILTRLL. l

SZERREBO AV EHMZITLREET L

=il RIEOERFREEHNTCU»SICHIELT
WEIFE, FRRTIIERZROTETITZM
EAICYIWEBZITHRZ LIFT.

EHE AOFHERICE>TEARAELVES
Zix) . RTCRUSYIRULTA YA TZIE->
TUYINEBA e, BIRTHRADRSTZEE
BUBADIENTEFUR,

B SBRWETERTON Y FOEEEKRI]IC
UFUTce AICHZ DT ETHREICIEFEZRD.
BEBMOHREERTRDST. SrALEEH
UCEZIREE LTz,

FEX #HBZRETRDZOTIEREL. Ot
AFTUO>MIEEBBLTHORNELELSIC
Llco 8ZEEZ—MUONMWEPDIDIFKRER
[FE, ARBHPZEFEEHDORIEICFDDTIE
BUAHM LV,

Bl #EIthHOEZRIESIEATT N, B
RTRUESIKIFMMOEBTREZHRT S
EBV, BEZS3DTEBTAOEFLR.
BTEBRATRERZ E. PoFUZDOHESS
EUMSTE (R),

=l ERFREOF-130RTELT. 6185
AVERFBERVUARIIEZESIEARITE, BE
MBS EF IR THAIF IS5 +60RIC, ¥
[FNHBESHTICHAIEDEFRTEERS,
IH ZFROELCTFENAY. BBETE
TERDRIF B LEH B 2h SMEBFETFTULIF
2. FLIFE, POREPO>TE>TPD KN
FREULBSVDTBTREIEEFR—Y3Yy
HENIFET,

=il RAROHFOMBEIFTIIEVNIFE, ¥
[CHEBRIEUNEVTLRLDTCRHEDER

FRIZEEBFOERAEPTLL,

BF OUNICERZEZGSROTOLKHIER, £
RREZRENCERLTCOLRBVEREITRO
EENEEZ L.

=H ZROBCE—HENEE, TZHHE
HSBUAD>THFZLIFTHSHUVERE
ZBOTVLKALNTT R,

BROET ERBICONT -

=l EREBFREFNICERF>TLEFEEA
W BN CERTEDLSIHMIBICENTVLED,
LtH XERTHMEZERDEZIF—BREE
DRRBICTEV, HICEERBRICHAT
EBDVATLZERRELCVEZVWTT,

B’ BEEORY MIEb3AEZELEL, ORY
MIFRFEIHBPERE@ITINPL. BEE
ECERTSNDLSBORY FEERIEDD
N&TY,

EHE NZENSOEBELICHRZIDNEBTL
Teo BOTHEERRBEFT—RELTOEREE
W>T. BYOHREHEHEECEDLBHS
ZUIEVWTI 1,

El EHEEEROENSHREICHRDDHE
EolDT. TOHEBESEBR>TRRIEKE
PEOWREETEE L. B DFERH
RETOERIT TV ENEICE>TIF AL
DBMMEDSHBZETT,

FX HERISEMTERBRLFLLN. BRX
DBIETEREIMBCHERLEEERLEFL
Jeo RERIIBREAROARBICHEETT,
IOT (Internet Of Things) & ERSTIHDFZT
[CBEDO>TVLERWVLTT,

THESFH 4@E

=HIE Sh

RRERFHARRNEVNEHZE
RBLRHZEZ(F 5N 23D TABDIBSILD Do
RAICAZ & ZABERSDNBRESDH

BLHIEFOTVLETD,

EREN BB THM 05



N

7

11

06

w3k —

TEEHECZER

RBREZTIZWOHBDRH(E. RBKRED
G CTH 3 [BHDZE] DTT. FEDER
ZERT D] LTAICHUET., [BHDZEE]
EF BRBRICESDhNT. YEOLAEZR
FOETLONMWERDEVNWSTETT, 2T
TlE, ZBICHITBIBULIHERETN. ZNHN
[FEDOERZERT D.] TELICDRBRHVET,
—RNICIF [CEEEINAZERETIEHT
HB.] EEZASNTVET, [BRZERT D)
EEVFT L, PREERERZERNDIND
LnNEth. UL L. ZEARZIZHTE. B
BEBBDZFEZLO NI EFATHLTEN
FROBLVICARRAPEITORERZIREET
BICHDUMEARETH D] EVSERDTIC,
CDHEBEHHZEHR O TVET,

BFLWLWEEE

BERBZHSPULHEULLHRALTHEET,

RBAZIZWAAZTDE 1~20&ET —
NG HERE. REMONHEZRE. BRE
RICHBOBRHBEZSTE T, o TNE
NOZEH - I-2FEDFEMHEDL 1 @EN 518
FU. LRVICZDEHZBLTCVNEET, 40
EICBRDE FRIRREVWSHETEETATA

MREDT—VICIRUEHFET. FRIHRTE.

ZEBFFLEORAEICEBIN, HADELIR
[CEULBH'S., BEHE - KFHE & —REICHE
MHRDXSCHEO>TVET., EEEFEER. K
FRAEZINE, KUEEREMHE LHR
EEZSIT5NE T, INF T, RPAFITZE

HlE. EDKLSBHEE=ZEBEL T, BLVLLAEES.

F ol <FHULWVKRAZRBFENBA LW IBED
BEME - BEHE. SKUSHBHELRLUVRE
BZERATCEREZEHUCER U

CDEOIBHBZEZIF TV I,
RDEIBARZEZKRKDTVNET,

EEFRCOFERNBZEXRIERLUT,
TEHCORRFAEDRBEZRT DD
[CT77FEENZBLTLD A

2.

BR#RIcESOHNF. BOEEDET
LonbEtED D, ESNTBEIR P A Z
BIERGURENCERI DI EICKD
T YMEORBZEEULSETD A

3.

BAE-NEEZBOT. BESDRERP®
FRZDNDP I EIET DEESIZHIC
B2 IeDICHBDERENIFS5EES
EO=a= 4y —yaveEheEEofc A

RIEMICH LWL R ZRRLES LTS
BRENAFUT1—(THEBTe Ao

Faculty of Engineering, Kyoto University 2018

FRIEEDICHIEDOT

RERICIRUCEEZMZRET 5DIF. HE
BRTETRVLDBULNEF A, ZRIOABH+
DICHI SRRV, BDDEEDSHZDHFNSO
EDDOHHIEV, ERIOBIREZEZBDERED
RAENMREBERL. BELVWSTERRNDE
FESABWVBTL& D,

N CELEFERZRINRT DDIE[{ERBREIET

FHUEREAD, RENEZULKS LT BT,

ERBAREZRITBDTEBFL. SEROZEH
BFICOVWTEHRBYICTRREANTHD . ZUL
TEHZDEMPFROEEEEICDONTHHT
ZZTHDIDRIIEVWANAVEERTETT,
T8I, BEE - KIE - BIICHIF B DHED
ERECHRBEESNRMEDERE. HTLL
ERZXZ B cHDEIMEHGEEDHENER
ZERICITEMHEIN, RETREIZODEHOD
FEAEZRBURKERZEICKREL. ER
hSREFTOLVWERICHEAHBE LHAZ
ToTVET,

E2RFHHEBROFIC, EEHFFERZREE
BRIFNERVF LA, BLOERDNEDKSIR
BHEBEZHO>TVEIDN., FEDKSKRILEZ

20, EOLSBHRN TEDDONCDOVTIE.

[ZRDIET] [SRRSNTNE T, ZRDEH]
RITTHE T Z T & IFEET. SLDERDER
NERBZEH DS AT, EEZRZEANT
<FEEEL,

—7. REDFZ - KMOFERICLY . INF
TOITZDHEN S USAN IR BT DF -
DHEBZELHIET, FfAFE ETRZDD
& LIcBHIPHOBERREH D S FRim il - 15
HRIEFRABY, BEORERRTICHNTiH

KIRBREMERE. ABHEEBREOMD
DUPEER - BIRILF—DERINDEHIC
BOTVET . COKRSBRIFHDFENZRIRL T,
BERTREISICLVDHFOERITE Z R U
THY., FBEEDHFOHBCHZANTNET,
CDKRSFIEFRBEDZMDEF CHEKN G 515
&g, HB3NEFEEKRSH D DHFZ—DICRY ENZ
WESICEDKSBRERZBERELIVDTU &
SHM?EUCABFORRNZNZENOZRDORE
ZED LB SEHOZERICT N > TV D5
GEHNET. TDLIBITEEDHE - THZFED
LHZRIfeHIC. BRENEEKZRLZS
RIfRZEEZ. 2R (FE-RBEXDS
HTAUEZ., EOFRTENSLHRDES
MEMMTHNTVBZDHNZRULIEDINREDR
TY. ROPICHEKZS|IKIEEPFRPL O TH
TEVREN BN, ZDRICEEEINTNS [FH
DIEN] ZHT. BODFEEICHSABHESH
ZHEND. FEZRZEA TSN,
H53h. AZBOERNI—EZXETHE
WS T &EFHNFREA, REDIFEPLEIIF.
ZLOZHERFEDEEGH B WVIFHEED EICHKY
U>TVERITDT, BIC—DODBEEHIEFZFA
TH, HBRICKRIDABETEF A Tk,
REDRZRMOESHERIIEDD TELD T,
RETREARINRTO [H#E PVDOETHR
[CIIDOHBIFTRHUFEBAN. TR TEIDIS.
TZ0OH# EVWSKU, ZOERZMHEA
NI [7HEITHBEVNWZFLLS. TOER
MSIZHWTRE. ZROBICLESND LR
KLEWEEOMZENTEEEBD K SICERLT
W&o,

Wik TR WEEzs ByvEIzE BEssEFIzs BERE2s BIseEs

PRIEwyaVRUY— / ZRERRNCH ST

07



FERERIRAA R

BT DHEKICIHZDFFHRLOEV

B TR [ mEmTIen Bk BRI DTSR | @ | % e
iﬁﬁ%ﬁiﬁ@ﬁglciﬁﬁgi‘_ g Bl PO T Pa) % *E%Eit“@)tE@'I%%EMIE@W&H%%%@EHbrct,\o O O o o
BROHIZERZZNETNRRILTVET, W T T 225 TE(p27 Q oo BEbhUhH 3 ?’)‘ 5'(5 ERRROWEER, DT LAV THRALLL. ® e O o
V) e ERCHIREIEERT TE DA THBORRE I ROBRET. O
R PERONE - B i e AL
- ES . : SIAELEW ()
Mz ORI SIIRM (DL, o ? ERNDRGERSZNTEECERL, (ERMEEREL, O ® O
FUWLA - BREMRIEED, T EERRELIZL, ® O < EBHSRERRRITL, RIS O 1 — I RFREEFR LI, o o
KEFOBEFBRELTESHULRIERIFUZ L, o O o 7&‘ REHRBENSANBEHEY, RREMEEIOERT 20V, ®
REASEREDES (LSI) ZAEUTZL, ® O = RAVYBEREDEEYBEEEHISHET B 5EERRLIZL, (]
b %ﬁbL\\#ﬁﬁgﬁ*ﬁ’pﬁﬁ'lﬁa‘ﬂ%ﬁﬁ%bfcL\o ® O ) 2 T CREUCRITEERICRIIT L, O @ o o
k z"jiv\ li—*jl—\ ?D@%%’PI??*F’E%IFHbt%ﬁbb\%ﬁéﬁ*ﬂ%f’wm\o ® O o SHERRFOERTH BTV IURLEZVTZ, o O O @
4 MR DBIR OIB R TR E BT S L TRIALIZ L, o O o d  N—RYIFPOYINIIFOBRHEELVT L, O O @ e
D  BRICETDHBERDOATMRERALLL, o é BEEEETIL PN IV 1—IREDY R T LDBFE UL, O O e o
;’EE L\<272®%E““&%Hi7‘:ﬁ?%§9§’rb BELIZL, O ® _IL BIOSRBIOIVEE ELCRIBRRT 21V 1—IBEU L, O @ ©o
g j;q: b\;fﬁfrwa SEUIEY. RASD FICHEEE LW, O [ ) g FBETEI2T L (CAl) [CEEN B D, O O @
it BT - FEBHORECEER S (CEEN B S, o o & EAOIVEL-—9mEsLIZY. BREESERRMEZOTTZL. O O e o
[ EREEECR—LARBOSSBAEREREEILL, O @ D EPPREILEOERERESFRLBRY AT LAICEEN G5, o o
LC\ %yfm%}smbiz%@‘m\ és;ib\uitajr;mo / O ® o o 172)‘ B8, BE. ATHEERED IV 1—IZESHHBERILIZL, ® 6 O o o
KERBZEZIRT BZORYMP, EUBEEBEHFRRBAFORYNEEIIZL, @) ® 0 o V) JVEa—9ERBULTCERS L, R RFF. BEYBEDRZLEZ. ® 00 o
FERAZE A DHEERE DT UL AZZREC DL TR LIZ W, ® O » YERESEETHERCER FAL. ZOBTEIVE1—ITRRLEL,. ® 6 o o o
BRSIPORIRICEHRUIZ L, o O ;'__‘ KPTHEDFNESEL, WEOEEEFRLIZL, ® O © O o
BRI ERRENICEDH BT EDTEBHRPEFEEU . O © o ©o ) MEPOEFLHFOBEEYS1L— U THLLWIEDREELE L, ® o o
KBRS CEH OB T 2LV AZRIR LIz, ® O O O E2RIGZEYZaU—hUT. RIGH IR BREPEHZEESMCLIZL, O ® O o
Bg#DRL. TRV TS8R ERIILIEL, ® 6 6 o o o Hh  HKPHRBEDOBERKEDXNZ XL PBEN\OFEBEREL. KENSHIIL, ® o
%?ﬁ’i’—?—“v M- FINA PR - RFRIERIREADISARREER 0, ® ©o o i;_g FEFPIXRIF—DOBER, REPEEY. BEOENSEX TH . ® O o O
ﬁ*% %¥73—*7‘—’©%}Ea+73?72§121§bt%¥ BF. HFOEEEFNIZL, ® © o o iﬂg WRERLTBHEEZD. AEROKEFLREHZUIZV, ® O o
gy EPHAIRICSIMECORBIERESY. TORMICETSHRELLL . o O ® P OEESRNRCSMINERL. EROBL FRESAHRESNECEVEILL. @ @ @ @
7: /&'/r‘ﬂﬁmu@ﬁ?r'ﬂ*ﬂﬁb‘bE’fﬁ’\@’fﬁ%@@ﬁﬁ%%/uﬁc_ﬁfcL,\o [ ) O 6 o o ::|':= HUWIRILE—FEEoIc. ITRIVF—EZE, ERTBHEELZ. ®@ O e o O
E #@ﬂfﬁ\fft?@ﬁaﬁfmﬂaLz%@%ﬂgorcu\ BB EATRRRE LIz L, ® 6 o o o %9 EEDHE - R EBERSSANSE TED L, ® o O
= YMBED=JOSEE TR HBDRBREMIIZ. () O 6 o ©o =5 KEBOFEBICEDN B, B2 TBVUWVKDEEEICDVWTHZRLIZL, ®¢ O O O
BHOMENBRRICEAGN DY), ZOAEERRBDI, ® 6 o O [C FEEHCSIREHDHBREEEZ . MEORBRELTHZL, OO e o O
% )@(%ﬂjﬁibu:7\E—9—73\—‘0\)§7J<J%H(E_7&553kb7?b\0 e O FHEMEEN CHE-IY . BELPTHDRENZNRKER N, O ® o ©o
z FEREDITE, 4@4&_&?& FERT O ORRICHIALIZ L, ® ¢ O O r ATHEDBRRERIBRVEAEAND T CETOENABCHREE@RFALZL. @ O o ©
2z EETOMHEOBEERN. ® O o & HEHRBEAOBHOSBVERNGEEVPHHDSYH AR, o o O
B - MEN2OERESLO. INAERIERERLIZL, ® 0 ©o O D  BECPSLLMERTNA ZERFRLTHI L, ® O e o O
KIBRENZOEREZV. KR - SRDEMEE BT, ® o0 o O @ DB, BFLEABDITEICEON S5, o ©o O @
EEVRAT LY TOTRAEERURY, RETUIEY. UL THZL. O 6 © o o o DML BPEEICEGEN B, EFEND<KUPEI<UICEWUBEI W, o O
- 7{7—_I\\><—93)b‘l%%ﬁ%ﬁ@%fi‘@ﬁm@%ﬁ%‘%—?—vkk,\o O © o o A FEE LEOBEREONECHERLIL. o o
fo}?r ﬁﬁ@%inigrim{w—ma%ﬁﬁ%%prfuo O @ 73\3:( EAEEYOERIEON DY, FOEE O REDHEELRZ. o o
L ZEBEPFEZE IV NO— LS D5 EEZ 020, o o ©o 0D 2t BBV TAXAYIPUR TP EAX VNI DWTZUTEW, ® o O
1= %ébft@{[:&*)\ DREGERICEET BAFELRLIZL, ® O e o o O ?% I Ty MEDHEBIEDRE PHR AR BEDREERESEERR UL, ®¢ O O O
% %JIJ fgﬁfﬁfmﬁ%ia%:ta’@?;zfzsﬁ%b BRIEICESLIZL, ® O ® tﬁ R EEICHIA T 2ELRFEC I TEDIIEL, o ©o
B @1:.\6:4@,\.:?% d&OD_ﬁj%ﬂJUﬁﬁbnu O @ () = (?:_ V1 —IXHDEBEMEIZL, O & ©o
=5 ZIRNETAERANCJAFELIEI T DYRT AEED L, ® O o O o lﬁ WD TH., ETTH. BERBA VI —RYNBENTEDLIICLIZL, e ©o
2 MHOBBOREERRL. BEENILY SFRORTERIU . ® O € O e O {}\ NEDSEEFRL. ERIOEIC S DIEEIERONEHZRAT . ) o ©o
S EB O EFEMERE DRITRE TOFPRFOREEAN L, O ® O ® HARZDFETABGEDYRT LFE HR2. REACBEN 5., e 6 ¢ O o
SWEIERONREZV. SREREDRDEVETRT BEAMEERLIZ, o [ ] O FES B D& BIRBY PR DRIFEBE D ES KM LU, o ©o O

08 Faculty of Engineering, Kyoto University 2018
9 9y v SRRRAC R

00000000000,

0000 0000 O



10

E1-5E22FTI(X
EZHERED
BEIC17ZAND

F1ZFENSE2FFICHITITIE. BE
BB ERARFERRBZEEE UTEEL
FI. INSOREIF. EESERERZ
FARE UTREARZ DL S VT
. ARV 9 —EH. £ZDZENEE
TEBLSICHBELTVLDDHDT, 2%

T=F—)l. B KR RBRE. KL
RETITON. INSORBZREET ST
EILKD T, EFINBHZZScHDEREN
ZESLEBlC, BLLWEBICELTENL
BEZH(COF. ABEULTORFZLIT
BESITRENTVET,

EZHERBF. ROKSICKFILTA
X - #HEHEREH. BRARZEREEE. A
EEMEH. FHRFHEH. R AR—
YRIEE. v U7EREIERE. BERE
HBg. PABHERBEFD 8NS5/
TWET,

EZHERBHORE

HERB] EFENFT T BELUNCHES.

SHFrVINZ HEtE

ILAStz=7— (ILAS Seminar-E2)
(DABBERBEE)

ILAS =7 — (ILAS Seminar-E2) [&.
SA~25 N\EEEDZEZWRIC. &
FE. HARB. R, EVI—FD
ZEhH' Face to Face DR E 3 AR
fROPTITOHEETY, MBEZRDIT
BRTDEVSEHOTOERE,
BODIBTHERT BIHICH ANTITIR
L\, BRICEKDAHDGETERZL,
PENZREITBDIEEZUVET,

BFFEFE
FHRIEIEN A D

TEHTIF. ZRTECEVDERIESD
DEIH, B1Z2FECBVTHEERNE
FEIIEMERRHBEZRELE T, FFIE
BEBRE22FICBRDEHMBER. FIC
F2FFRBICIE. DR DHDFFIRRE

PIHZREITZHZEICRUET, ZLT.

F2HDVEE3ZFLUETHMIHBEZR
UFE9,

L

AX - tSBERBE 857 B8 BER-XH E-NFE-SE BE-ME-Hm - X
& BUE - REE  SNENEERSR

BEARZRIEE HZ st PEZ (EFE £EPF HEHEE RE

S EFERIEE e

BEREEIE —

2R - AIN—VEIBE R AR—VYRZE AR—YRE

FrU7ERFEIBEE AVFSATPVR BERIZ2=S—vay ZFEEFE EER
COCOLOHE ZDfthF+rU7mk

RERFRERE merE? RE KEBERT SNEXEE ZOMREHZE

DANBHETER —

Faculty of Engineering, Kyoto University 2018

BFvVINZ F—ho1Y

FAZF Tl
R R (ZRSETRZR)
[CEED

BAZETIF. BRAR ERAR) =
TVET, REDEE - PEZERIFBHS.
SETEMDHFOHLWLT —VICEET 2
RICRWH?. ZOBRZZLHMXICTE
HET, HFHRIHREF. BEPAZRE LR
ZERA CEama B, 18 CRIEHNRTRZE
B ZEAERT DEEBRFECHY . EDZF
BMTHBRMEICE 2> TVET,

PTEDREMZERF U, RN ZETHT
niE, 2+ (I OFMUZEIF U TEE
IBIENTEFT,

AUFaS LD
HHHZDOHE

RBAZITFHTIE. ZEDHEDEF
PHOHHZERF T DEITTERL, B3N

TREERE. TRHAMELREECTEOERINR (F/M29 £F3 ARE)

PEE 10.3%

TERERRE
995A

REBLERE 87.2%

(TRI28FEEE)

KLEWRRI SREZ - KifiOFERZREU.

BGEHCH LW SR ZEHR L TWLIT 5 A%
ZERUEVEZEZTVET,
ZOeHIC, WITNOXERTHERRE
ZERL. BUPHRBBRENERBEZE
SKICLTVET, Ffew AUFaS A
FBRZRDOFEZTDENT LSICTRE
ncHY,. SSICEVEFIREDAYF2

SAhCEFHEE - HEREEZDEE T,

BL RRBEBHTEBDKRSICIRLT
WE T, BRERFEICIE, hEROMHEE
DREBEZRIETDZEHTEEXT,

ZRIRIB DI

TEEBEEFED80% L ENKERRIEL
FRENEZULTVE T, 3R, KZEDWHR
BICML CEZRETHEDEFD, EEF
HERMOERICHL. BERICSVTHE
ERMRENZE /A T AMZERD TN T
. KEFEF ZHET HFLEFEML T
WEY,

BIREERE

10.8% “

ZDfth 2.5%

EFXvV/INAICDOWNWT

RERZDE3IF+ /XA EULT, R
1510, #F+v VI NZAPBERLELRE
¥ v VINA ISR ITRHZRE & EREHS
BOBEITDEICHE>THY ., 25
FARFTIC, TEAABDOMIRRFR,
BEZIR, YEREW (1FWZFRL).
BIREH. LZ2RERNBEHELAEL
feo HF v VINATRRRERBEZREL
TLET, ZHHBIFSTHF vV /SATR
MEULEITH, BIRUCEREBROENE
BlTIR. F4ZFEDRIHE (FFEHF)
EECHEFT P VINATITVED,

—— ZTODfth 3.3%

TEHARHELRERTE

(FR28EEIET)

About the curriculum of Faculty of Engineering | IZBOHEZRICONT 11



TEFEHEEREEME
THEHEREENECONT

TZHMTR. TEROESERNREHRT S
SMEREAE - SFIRB OIS, T80
FELEULTHENICERCTH Y BIEZHER
IRRBELT, ROKSBITFEHEEY
RERBZHRBELTVET,

(1) IFEENE

TZZZU. INPSIZDNEHTEREL
&3 ETBACHBEE SN ZEBIRAH
PIMER. HENREE. MENGEER
EZZFUET,

(2) ERMEREERIE

ERENED T, R, AR THITNE
ERBDHEEBRENZE S IEHIT. BIFHTZ
R—Z[CLlcdZTa =5 —Y 3 VEEhDE
tZzBiELET. CORBRREDERTE
RY BIEHICEREBABICHEN G FT,
(3) ZO0—NILYU—5'— (GL) EFFIR
FERIC, SFEIFBHHFTCU—I—&L
TZO—-NIVISERL, HRICEMTED
ANZBTC3TEZBNELE T, BEDR
2 WRFAHEREICELD T —ILRD—
IRTIV—THRZBL T, SFEIFRRE
BRI DFEZZVFT,
INSO—EDTEEHEENTERIB(C K

X5 #E& BoS5EF BHsEH =Tiv f&Z
T35 B4 BigALEh 1 S
THEERB

THfRE aEL AR 2
IgeTI09— 2EELE | EEED 2

ELRERE - -
THEEE 2E4EME | EiE 2
GLESF—1 (hggmamzy) | 2EEME | EEED 1 78~98

\ i Glt=7—1 GEmmess) | 2EEME | &HgED 1 108~18

0-N\)U—9—
EREE THHERV9—Yyy 71 | 3EEMUE WD 1

TEmEs Y9 —vyy72 | 3EELLE | BEED 2

FAEBNTERAI VR
ITHEH—OELEER/RE LT,
WERTILY [FILYiR—)L) ([CTRafE

b, FHRICRT &S [CEHBWH SKERAD
V= LURICENBTERLBEENTD
nNcWVEd,

ITFE8ERE

TZFiw TFEHFET DM ALENDE
RBAER(CHBVT, INDSIZEERIZE
£EEBICOIT T, MWIRHASNEBRT 4L
IRRREZFERT BIcHICTRICHFEINT
VB EEREEETZDERZRBEDI T
FALE T, Fle. ZEBRDRI—HIC
> THEERDERFR=ZFERBE
D—RELTEBLET, T5IC. BFEE
MR EFICH WV TCERNICERT A DITE
ZHEWT., EPBERZTVET. RS
[CBVTHERIMDRL BRI T TRIC TR
ZlZELSEREL. ARE-KiiEE LT
HERCTERITIREZND &K, 7
ROERZEH U CTFEIIRRICHRVE
9. EESNIEBEICE T, BERAE®
RFEEDRESF =R T B/ ZER L
F9,

THRE REAOITZEEIE - AREHLH
RHFEDBIETERY 5T XS FIRAREIC
¥MUT, TEHEMCE D BEHZRD
CENMBRTRICTEO>TVET, ZNH
HEWEFEZREL, W OBEDZETFEE
[CHRWET, BETREZHOEIHE

. ZNZNDORHFICBIFD  EY IR %E
BIRUBH SRBE BB HEZERG A
EhSEmRTdEEDlC. LiR—bZEERL
B2 DHTEZZIFE=ZITVE T, TNIC
FWIEHEBICOVWTODERNKREZ H%E
EREL., BMEICEBLEEEICED CHRR
TEBHENZEVE T,

EFEREEREIE

IT2EII0Y— ZRBREMECHT
BIEN7 SO—F =@M & LT, HEBIC
FDEREFEZDETVET, I, J0O0—
INIVIRERER S K U BIEFHIREIC X T
3. FHEORER TR NRERRR G EDZEY
[CERZBEVTVE T, BEASICRALT
FEMRHUELUR— NEEEME LT
W—FF A AAvYavEBP LBV T
—y3VEZEERL. EFtaTERAL
183 BEREEREN ERRERENDBEZD
TUET,

TEEEBE TFOERN SEERERIR
BB BEMTRICOVWTHEEICLUE
EEFEBETVET, TDHEERCE. HIC
FEiMENRBOESBICEVTERI SFF
BERREZELY) EIF. IWUiR—bhZERT &L
BHIC, BHSNEUR—MEZEMEULT
PIW—FF4 RNy avEBRTLEY
F—yavERERBUFE T, CNSDEE.

BBICKY ., BfHSTERUSIERRE
[SRENERRFERENDE R/ ZBELE T,
GLEREB

GLE=F—1 (BRAFTHR) MEDE
ETERUC2EEM EZWTRIC, EZEH
RICRZZERT DERNS. TinttFH
MORFARG CRIMHMEZREL. HFH
MOFEREEERBEEEDRRZERT D
CEABEIC. ENSZHAT IENZRHF
To WREFDHFNS—HZEE L. Sl
HERMDRRFEFEICH T D F — LD
LEREEETO LR, MGFADAEE.
WRMmiEZE D — RI2BENRE, KiTR
HEIITHL. BEERZSHT—AR
974 ZBUT. HMENRIERS LS
D[ EZBERELE T,

GLE=>—1 RERRED) MEDE
ETERUC2EEM EZRIC, SR
OS5 LZEEULET, HETEE. &
BNERUcF—D— REICDANHDF—
LZERHELE T BF L. BEETiZ
BR L9255 LLHSNEEDR HZ BT
[C. F—LADT I —THZBU T, F
—D—RICEELCREZ ML - 52E L.

ZOERICEDHREREBICTLEDET,

Fle. BEZEORBICDOVT, RENST
RRRDIERLICED SR COERRZZR

[EEE] T2FH - AL —0aR
HAERNMTFEA A 9 RICTELE

[6BE] B/ VI—rYy TRIES
KBE - EFR/HBZTOT S LICSITBE5EM
R

L. FLEYT—yarvhvad=Taz=y
—2avhzEEVEY,

TI28EEREA VI—VIvT 1,2 KZF
WRE UToRBSE ((R%. KEE) ZHR
EUTITS. BBAVI—V I wPTI,
EfA VI — v 1 E2DEVIFEN
HOEWVNTHY ., EB55EULTERDINIF.
AVI—2y THIEPZ DHEIE CHESE
ABICEDEEDFE T, 1 VI—VIvSP
ETRIITORERE CORSHBICED
T, BSREZITVET,

HEF U BN R ECHEREMELTRESNINEN BAFABERICI TRBIET . IBFRDEERECHEBLTILET L,

[EBE] GLE=7— 1 (EAEHZE)
J'0—NIVICRRHY %=/ L.
SRl T DB RIS & R IHHE T 5.

THEICH I B HBRERHEREERR ARERTFRFRRIC S 1T BHERRER BEREHIRER
TEMICHF BHLERE - GLEEHDERE THILERFNZD LT,

FROKXZRTDAFILT v TICHE IVIZPUYITOITINIRIAYNES

THRE i E IVYZFUVTFTOVTINIRIAYN [6BH] GLE=F—1 GREERED)
N\ | I . . . DETEHE
# TEERER I | RAPBREORSO T LY F—vavED =] > : i
ﬁ AVI—VIvF12 O ) X ZEDIFH. NEBBEIPREKRBEN S
]E p— : E—?—E%ﬁﬁnﬁ:419-/ﬂu7’ LTS T9—IvavS
=7 — | sl .
(REERED) ! TR (LR
| PETETY
Jpa—— i IRRE BT R
((EZERERZ) : SR TUT LY A T 285
TR | ERESRHOEA LIS — [H0050HE] )
! : KEBICKDEEHE
T e [ . EBRNRSPRBEE D |
[ ! BAREICKDEERE
I2FH | REBMRSREED ] ; N
il Il Til Il Il K4
240 | ErEe i Tk EE
12 Faculty of Engineering, Kyoto University 2018 TEEpHEEEURERIE 13



Bk T3

AEDFHROIRERFERZDH L.
MR kmh Sith EHBEkm%Z
REFICANTHIRZEE DS IEHTR
RFELARZCERVED

FRORE

CDHERIE. FhfeBAESEEN SZ TR
REGDETHY . COEDEYEHE
TEENFITREHIFETDIDIET
I, TDELVEGHEREZDRIEICST
SNIBHS. NERXHZEREIRREIET
TF U, UM U 20HICDHERDESE F.
AODSE, NBEEFZZAENCT B
HDEFEFMOEEL. BRTZNICHESD
BROASHE PR SAMBENEELL.
FBFEZDESULFEU

VWE. COXRSIBRKRDIRNT 21 i
ZlZ . BEOANEESHDIVIEREENS
EmilE. RERZ(CEDZHODIE[MO
ETECHHL. BEL. THICHEERIN
DOHIEFT ., BEBIHL SFILBHRH
5. FIULLWABSE CBBEZEER LB,
ZOHEICIFEBELCHIBHIROEERSD &
HTEFT, TROBHEREVSFHFULLE
BZEANERDZANCESSTETT,

JO0VIZARARIVZT ZABIED T Dt
BREIDEF . NFEICEBHRADRH S
LZ{Rd BRI TOHHWFE T, TDET
ORI EZ N EFRM ISR NRIFNUERY
FA. COMEICEZDDIFHTLLD
M2 FEBIF T DOF UV HERERICHIEL., Z

AFDFFRATRES FER
A
AR %E-Yﬂﬁxwﬁwﬁ

HIRES 2T L

BAREZ

14 Faculty of Engineering, Kyoto University 2018

REBRE ST DIKEER

WIRTZHOEH. TATFR CHREZ
¥ 7= [HZWARR] B 100F M EFIICR
HDERALDI=HITE U fc [EEEMEK] .
ENRBER. RE -T2 TERNREH.
INSZX A BHEREREEE. oz
A TEEHMI NS,

DEFICINA CHEEZERL. XHZHR
EIDIXRFELLT, (MIRTH) ZRIEL.
FRIBFEKL IR TFR ZRRBIEH LI,
IRT (&, T Tkmbh Sith LB
km Z48EF [C AN THIRZER Z SENICH
F-REL. FRABORHROUELRERES
ZDFFRZR - (RIS B IHDIIBF
BDEHTY. TOHEES. BHADEE (T
ERER - TRILF— ORI R (ERL
2. XAZEZZABEBELTDAVTS
ANSIFv— (HEEEHESR) O
R(EARTE)., Z2ULT. AB-BARIED
BEZHST S EiMER RREIE 03
BFIEZN S DIERIFITMIC K > TRS
ncunEd.
SOICFM23FA4R LY. BRI
MBEZEM I 2ENT. ECOEEZERE
TRHEIDIENTEZERI—RZEHI
[CHEULTWVET,

AUF 1S LOEE

IR TZHEB T NERZRIT ORI (&
BHTHIRICHIEWEITH. TNSDIEL
REDHBEIEREG UT, HIREHFDE
BN - REEARORRUELRHER
ZEZBDTEIFTTIRETT,

E L EHhDtaEE

BR - BHEEY
EhEE  EritIEE
Bl - EBEEY
HTHEEY - ATHhEE A TS
Frsteaesty  MUERRIBRT
BERi
BRTYAY HETFAE - AR
Bi-[ETT1 MERE
IJvF4 SHAISTAE

RS BET ISR
K - BRI
B 52 TRVETIR  wam w T
BB W ’;’; f’jiﬁ BRI
HsE- FTRILE—BS
T
BROHIHE RS

F£1., 22FETE. ABERBKLUIE
DERE LT, AX - HERZE, SHEED
KUHE, YIBZE., (%, £Y%F. IR
EREZZFHULFT, Flo. HIRTHEOE
BEE LT, ERGEt. BHROE, B&H3.
KIEBZ, TEH¥. StEY AT LD, &
BIRILF— YERES RIEGHEZR
ERRIETEREZHBOANAUF 25 LD
BEICEELET,

EIFETREF. TAITZI—R. HEFEL
20—, BETZI-20L\WInh, #E
KDORVWDEFANEEHF T, ZNZENDD
—ACREEFERBENMRAEINAZIC
IGUTEBIENTIRET Y, fef2L. ERI—
ZALDWVTIF. ARBICO—-ADFHRE
NTHY ., AZEMI—ANDEE[FTE
Ftho AUF2SLEF., TARI—-XRICIF
[FEHUTVETD,

FEAZECRDE ERBBCIR. &
I—ZADWHRZEICABULTRENT —VIC
DWVWTEEMRR BRI 21TV, &RFE
HOARICHHIDUET,

BEDKSBRAFEREICOREZDBRESLT
FEMAZEO T, MERTZOERRED
FE T 2 RIERIMTZHENIICIER LS 58
WEHZEIEVWE T, I5IC. ZNSZRE
LT, ZNZFNOEKRDHDFEDNT—

[EEE] EEXRER

BRICEADERTDE. EDKSHE
gERIhEWVsfe. BHRBRERIC
B 2HRZEDHDTET, BEATT
HREBEBEYDORFEZBELTL S,

(BB EFEEDRHIRAET
WRE)ZEZ(ID L. BRERL Y AE
DORDVEDK S ITIBIE. BIETHD
hZEY=alb—2 3>l HREISELE
IEYDRBCAFFIFRZED TS,

ZR<FBITBHLLEDIC, HRLBEFICH
Teh B LER DB ZHENICED. KER
PRURICHITIBEBHRCRFEZTD
DICHEESNDEFIABE RN ZIERS
F9,

e, BAZFERIKXEREZH D VIR
e EREERDERZRDDFHTHH Y
FI. REHOFER. TSICEEREM
HMHZERL. MRBLURBNEENZE
Sleth. FHEERUDERAHRELR
BISEZ U E I, ZDEBE TR (1t
SEBTZER. PHHZTEFFR. &
RIBTEER) . ITXRILF—HZHERR (T
FIVF—HE -BREHMZER. IXRILF—
IWARZER) . #KREZSE REVX
IAYVNEY) . REBEAERREER
D2TWEY ., Ffc. KFR(E. BaXIAZRRR.
RFIFRERFR. RIRLREREHE. FiE
BAT « 72V I —B RO TEHRERIME
MEERSREERR Y I -1 EDFT
DTS, BE - HARZENITED BIEHIH
BigTNnTLErd,

WIRTZDNBERZEETAMEF, AL
Ve, HILLWNRGZERDZDELEENZ
5. BRNICEETESEETIZLT.

“Think Globally, Act Locally” DtZE5ED &

BIHIRAKDIRF TER., Kz A TEE

MICTEI T B5iE. HRESIVITHE
T,

REBAR

HWIRTFRORETH D EARATER X
BIATER, ERTER. BETFHO
BERLERF. DAERNDIARTE. ER
T%. RIRTFNES T HRLBOTFOE
BIRER, HERAKE. THRRGED
B2 NIEBE L UTRL<ER LT
WEY,

EBLRRETEZSD. FREDTIE
Bl BLEs. REERE. EEHEE.
NEHEE,. RIBEREPRET - BEH
AR, RIT - HRAGR EHSET. 28R
B #0E RS- BN AR -8R - T
ERX-OHER - REVATL-YVTY
VO-AVYILI Y BB EREERE
TY,

IR TFRIDEREICE. UEDKSIR
PEEFEE3A. MULLWEEPETICHTD
LWERDISZFRIEY 5T EHfFENT
WEY,

R TE2EOSMEB DO E
1. gm0 E3-FEARE
L o

RETH¥I—X TATZI—R -EEFEI—R HRETFI—X
HER TS 485 BEEETY ZIeES TETRIAY NIY MEEETS TR EETEHHIER
TEHBI e REE T KBTS SOREFTAY HERHNTE RENTS B2 & T
TENF I RUES BT SR b [ WERTHFFA VA IVIU—RIZ BRI RSE SRR
IR TP REEIR BT B - IREY  RETEHR EFEEDIIF HRIERETS HWIRT #7091 > B
WRILERURE. —0F BIETHRER2 KERR BRI SERERIRILE—T%  ETS
WiEr? | RURS WRTEFFAVC | IAER  TEERROES ERTYERER SHELR DD ST ARAR
Bl HHRR  #HARYRTLSER BETH7,—UREZ  HReBE
e SRR - WIAE HIEE EAR UAE THE
iE%;;Aﬁﬁ&UE% il - /R - S25tER BRET
R APV 2
ERT RILE—5 =BET s
EREETS | AR RUES EERETE T ZeRIERE THmE
bl i LA B K- PR - B
EHEAY - (b2 ke #HER AT - MR T BRTE WEHZ I RORS b
THETIOY—. THEEH KEETE  ACEER - tEsE T8 TEAYIRVES SHTE
ERTEAM bkETE  TKETE  AREEE

Undergraduate School of Global Engineering | #ERTZ% 15



() Marching Cubes s&Hc & W :
REEMHLTLY AT

(B) FE MBI G E TR

ERMADAE
TATSI—Z - EEI—2

HEEBEBTZICEY SR

ISAAZE

EFARERS D VRGN 55T -9
ZHATEBNZEETIVZER L. HET
B, FAEDKUZDEREB DIEREN
FEZRRET 5. MAMRIE. BENHZ.
EEEMNZ. R EEDBET TH S,
BETE

BEMHEZESE J2JU—-bZESTEK
MEIOFEEE. JVJU—-MEEZSTL
RBEYOMAMEEE - HEFERE - REFR
EMHREY - BIRDEHIE. #8E5TE - 5EHA
VFUFTHA U REERR,
BENZFAH MBS - BEREERI-FR
PORBREZNRIC. HEEBBEYODE
RNEFEPEREDE. REMEMAES KLU
%, MR- IRECHE - FRS KUHRE
AR E 2R,

BRIZDH BROMEZREE. 2ET
OETERDREM T, BIRILF—F
DETZICEHTBHEL. BR. BEICK
[F BB FIEHEE. EORRTE. 3

IBRKE

[£E] RROFAHAEEEOHE =2 b—Y3 Y

BHIKERZ M S BRICORE LB D Tl FEZ AL T,
FUBLBREZBE UCSEEIEAF—LAORFESINANZED U

ERIVF T4 Vv IREFILVORFEZITOTL S,

[BH] SIRZEESFAEREKZETIVICEDL
21 R DFKTFEDFH

REECLEOIREZFAT 2K ETIVERFEIT B EEDIC,
SURZENDKIBER - KKBICRIFITHEDHFICERIEBATND, B
DE~FROMIF TIF 21 HHERDFIKRENREL Y BIBR, T~

D TRIFKRENRD EFEINTWNS,

VI —~EDIEEYA 7 DT - ILEK
&R T B

BEISAFZIANEH HAREBHEROE
B S UHIEE T K DBHILE ZIHFTIIRIC,
KERHY,FRATINICESHE L T WD, FRIRESE
RSN - tEEND S ZDRIELNE, S SICTHE -
MESREHANDREFE T, BIL<EEWD
FAFZIRICEAT BHRETO>TND,
EFBEEEIYRIAVMIE KXEwY
I57—9 E ANTHEEZER UK T
SURZEND K TEEWICRIFT L, BR
DIRENLE ICE D BRDESRG %
A

KIZ

KIBBIRS A FSOAREH KEREVR
T L Gall -8 BRI EDKE &
TNBLUZORIEY R T L) #RERKIE
FMICHEET 3, TUT. KEREDKFRE
PIKBESKSICEI U TKIBSM - K THEWFE
ZEELU CHAZIT . B8, SRERRE
EHRERE I R RITIH CTH Do

KL KERBESE KEBEEZNICEHE
TOYBIRROER. U7 ILIA LTOH
KFAL SUREHCLBKERODEETA
EXIER. HERSADKIBERX H =X LDFFH,
g

MBS HESE BEYWIE. thhEEyne

(&) 3 3ERERAD HEEM DZEE
b2y
HEEDAZR - INBERKRDSREL T
ZRIFT BT, KERBMEIOEE
{ERZHS HFRROMEHE, ZDXH
ZRLDERICE D MBOEHFAIF
AICET BHRZERMEL TS,

[BEE] TR -t FKFLRDRE-URT
SHh

TEPHTRACEROEEP U R T 5 =
EiEd Bleohlc. BEARBPIIERTZ
BUTCHBPITOERRE. GHIERILS
I DEEIHE & W RFIEDIEST 21T >
W3,

16 Faculty of Engineering, Kyoto University 2018

OETEARDOERE, MK ITRILF
—REICEALT. TBEHFOIUENS.
BOBS R ZRBENICHR T DL L£BIC,
ZOHERTFREZRFET 5. RIRIE.
B DX F OB ORIBRIRER E(3EA.
HESBBAETZ2H BOENNSED
ERREZHECEDE=I UV ITFER
F. B SRR TNZ R PESOFHES
KUIRICEIT B R, BEMETEFCSIT
ZIBDOHMEIFEE S X UMERIOEHET
ZEMEDIRET

ERIRHRE

Bt - & - RIBICED 2 ZERIBHROEIS -
3B - REDIBRETTEZRSMICT BT
HIC. EZIVU VI ETUVT, Fl 5.
BEED—EDHER. BIUZOEMEE
BRBIFEUVE—bEYY VT, BEHEIE.
WIBIFERS AT A ICET BH%-BBEZ1T 5.
HMmBEREE

REERETFSE MEEEORLT-RED
RECHBE. LENGREIREE NG5
MiEs P ARG ZRIH T I h DREER
5T, EIMHRELE. SIWIERATDTTERIC
H9 3HAL ZOREMILAZED.
DFEEMEREIZSEH 2K -5H- SithsE
PRMDEDEERDFRE FRIS K UKD
RIBREDICHDKENER B -EE

(——— L L

BiEG L) QRSB 5RARR (K- 15 -
SUADES UBSRERR) Z5t8RE
9B, MTFEEEE LTz SoimbIsiibg
HEZ1To>TW3,
eI
A—N—JVE1—9%&FALT. HRE
BTZ2OHZNEEREICNT 2R
WA EFAERFET 5. TEUT. HldH2.
T - S EREBEEORERAICET S
B -HRZITS.

#HHtSTFICEY B3R

BEYIRIAY NIE

V7Y —b, AFOREREMBICIR.
MR U YA I LM ZHRBICHEHIED
Bl EGHREDRFAEL. SEHHERMER
DEBEWEREHE. RFaLikilT. HESHH
HEE. RRREaERINOEIIZEEL
tze.

WESAI5(4VIF
SATSAVEBH T DUHRERIEEY
DhRIFEE). HEE) & RROFFZEETIE.
RENEZI UV TICKBBEYDRESET
fii. &KRUKSHFDRHEITENRRATIR E (CRE
95, BERSADOHBNIRETRET S
DE/IMbZBEN & UTcifR.

EREDSDXVvE—Y

[EBE] #fICENEBRSTIDEY AT LOBE
BA PR IC R e BBER 2 RIRT S eI
BBV AT LICET 3HRZTO>THY. HhHE
HOABHLRTEWLS A FU—IL(BE)RE.
BHDOTBEBRDOERICES LTS,

[6BE] AHZEEELIBOREBTY 1~

NHEEPHHDF — TV AR—R, LIDERE»
KB A—9—70Y RDERETH A VICDNT,
ZORILEEPREMEEZESHICL., Bith-ZmH
FHAUDEGE. REVRIAY MEERLTVD,

SANFHET RI A P ITE
JIXEIR Uit S Db - SRR DK DTHEN
P OZL, KEZ{tZEYZa2L—Y 3
VU, REORERS. BAR. B S8
[CIZIL T B HEDIHT.
IAIRIAYNIE
IAREIVZATLIERE HABRES
Y (2 7 SHEEY) DRLE - (R - TSR
ZENIC, iR - SRSFEOTEREPHS
WEK - AR NREZRZEEBULIEIAURIY
RIAVRBIOBHERTOI T T MC
BIFDURTERICET 2HE - A5RETS.
IFT7OVMYAFLIE ERPERIC
S HROER SR, BERICK2RED
TREMICRAT A%, Mgz s =T
BIEMEMTIC DOV T DFZT - RS, Hhig
B RBBICE Vit RIS E T IV DEER,
B RUEEHEEEY DRSEMICET
BWMRZIT .

ESSMHERESE 2RV AT LD EM
([CIERULBH S W IL> TWLWB IR OERM™
DBNIEY LRI RV NTRHEEIR DN
RAE BB EROESRZ, $FICE
B EHESIRIE T 2 DIRE N SRIET B,
Bt RETER

STEYRIAY MESE ELIitmEtE.
#HmstE. HREBHEOSEROBIZEL

ZEEUCAHSERORER. HES@REFY
AT LDOBETILDREF,

#HitEE ESE WhOBHZFDHIEH
ZEHFHLTVL e, TNSDRERR
[CEIFTOERIHEH ZBRTDEED
IS, REEOEMHICEVTEDERZENL
TV e DFEEERFZIT S0
BHHEBEYRIAY MF

FiciaE Mt FZE-EIE S RHEFIA, IX
WF—EREOREY DO TITBEE. £
NS5ZRIRYT BIHDEREITICET B
o MEMNHDRIBICELU K REREMY
MY AT LDWEEEICEE T IRV,
LBV RIAY NIZF

FEEHRLZFDE ICTICKIEERHY
AT LOBELICEHT 2EmNAR. Z0D
SSAERICHI ZSTETTER PR RFHE S
Wi EDFEEHHR

RBTEI VAT LDE BEADLEEEE.
RETENP. BEER - AHBERICHT D
Bl - BE0NMEENRE U, 0B %1
= 1RF - BUBICE T 2GR SRIFH .

HERKIRIBZCRBA T D3R

HoEERARITR
HEDEBRHEUTRTIRTHSHKX

HIRTSR (IR 206%y) ER E& Sh

[ 1t (553 TARBEYZIE 0 TH IV KEZRDERZIBD BRI FEEDE. ZABRVDFHOEICIIEEBICH T
RGBT LZRTHSERDODHICT > EH oI EZHRE L, MIRTERNDAZZRD, TATZI—RZERUK

Uies

BREFMASHAMEICT, EICIVTU— M ZRAVCEBBEYDHREHTREE L TVE T TAREBEYICE. TRMEERKE.
A, BRIE & QIR ERLIRMEREDN RO SN, TNITERDS S UHHFSEPRDORF LI L CEHE - 3551 - 5%
HMIONET, HEEZRD TLK EBRNMSODON—RI T, @EDRENSREDTEZZERX TV TENTARDERMEEE
BHEXEY, AFETIF. BERBERRBISER UTcA Y TS DARIRERMBENABIES I8, TARBEDED ISR
D OHERS - (EE - BB DFSERNERERERRZWI TV T, THIC, HRTINECINHTEBOER (12735
ARy I) NDEENEE 2 TVET . COKSREHUIRR DR TEALIME & U TEBITEDIHLIBIFRICHELTNET,
MWIRTZR T, HEROBEE LRI IR B - RRICHIFIRCBFREICH L. INKTERUIEMZRABRER L,
BBV FEZEHE U UTHERRZRD £ 9. F0OY) DLEMBSERN SEZEH THRER CHRIFZIRIChT

DEIH. ZNEIFICESNZPUNNBARERBABFRLESAE I,

Undergraduate School of Global Engineering | #ERTZ% 17



[A] (&, EREEHIFESOEEMBIHEETH .
#-200CHIKEN 5 100CDEEF THELLVE

EICBIF2HREEETHE T 2T ENTEDS,

[B] (& RORYULADRFEBZIVE2L—IY

21—y avEAVWTERULERERTH D, D

KO3BYVaAZIVU—YavEAVRERERE [A]

DRBEEEAVCRRREGDETHWVNS LT,
FURNICAEER - BIRICETHITIANTUF

JVDBEIRZEED D T ENTREE B Do

[EEE] IRIBEFYEIC K 2RI EDE
RIEPOEZMEREHAENL. BREEEDZICHEEBNICEFET 3.
S0y DRBEEFYE DR EZ EEfiaz AU CRERMICETHE L
TW3, I bO—)b (FERE) [CHHEU T, {E2MEZIREE Uiz (T
) BE(ERA RURZZITTVD ZENDD B,

[BEE] N b7 LILERD Nhue)l|TDT 1 —)b RFEE

BER8/\ / A Tz LREICIE DONhuellllE. EREBCRNEDER KD
KEICHRATSD—H. PR CREEREERAKETCEHH D, KE -
KREF—9Z&E L. SEEEET - WERRERZEL GEEED
EorHEK - JH)IKEEEDG W AZEHFZT LT WD,

MBRIBDREEBEDIEHDA VTSR
NS IOFvREIERMZEREBHESY AT LE
DEHRICHBWVNTERT D,

HEBETZICEY SRR

BRI

[DFERIEZSE R PIAHH SIEH
BRCHMK, BEK. ENREDT—I%
RAWT. i TREZETRS e DYIEER
BTZI(CEIT 35,

WHRFEARIFAH REFNZEEULCE
RRFERMOBEER U FZEEDOBEZF)
RZBE Ut TEE Y AT LIRS UICHE
iEEETICE T B %R,

SHAEHETESE W TEESMOCERER
VAT LDREEREENEDTZDHDET
A - JERIRIRE RO, RS UICHR
EEETEDREICE T S5,

#HHSTFICEY B3R

WRERY AT LGE RBICEMOLM
TIRIF— - SYERORE L EERFE

xiftOEE(L. BSUICEEPHBEDRAL
BN HRRRE B EICRI T BTAZ.
MRIRIRTE

HUERETRALA S BEME R (C L DI - K- T
FILF—BRODTOHEET VT M

AR RAEDIEZHEE EREN TR DOAEEA,

R DIE - B - YR DOEBEHEDBHEE
EICBE T B,

IxILF—[GARE
[CRET B

BRIRIVF—%
BEIRIVF—IRATLEDEH EERFEIC
BIFDER  TRILF—DEIGEEER &
IxZBNETD. RURKIRILF—. £
BRXIIOXTU7IL. 8T OBRICET
B

BEIRVF—TOCRESE 2ER-
EIXIF—ZBHNE LR BE-SEE
MHl7ZEDIDE T 28k - FERER - ARl
ITO0EROFEICEET BT,
SRIWTOLYVIFE HERREREN
BOERIXILF—OEIYVITRSUVIC
U AUV TYRAT LD ZESH I T

286.2K, 10.5MPa

18 Faculty of Engineering, Kyoto University 2018

o

HHRIETFICEAY A

BEFYIVIH

BRI ARZERR T Bz DEF I HTEEE
=18 S EHIRIEEER (C S 2 WIBH:AfT.
HEMORRES LUREICHITYEPT
RIVF—UZ DR ICES T .
RIRGES

RIEDOIEZYBE P AT SRYESDRE
ERMEN R T RRTEERBRNTFE-

BZNFEZRVWCHET 58 KU,

FHEFEDRRF. FEKBOERA, ED
RIABALEICRET D%,

RIRVATLIZ

KIRIBIZSE 4l CHEEDKEZR

22U EB2RREZRAETS I ZBEL.

RIETOSYEDREEFERP RKEZA
b & B KERIE AT DT,
RIBVUZITZESE RIESEAMENAE
DERCHIEERRRICRIFTIURITIEZD
ERGETED D51, FRIEYU X T DIEIRE
REMFRIBFEBED TENFEICDOVTD
fze.

AR -BERETFHE IxILF— EFHE
BREICHIATESR. HIKRIEHBED

XIYNA RU— b (E:BER#H KR
HR) LZDEEMR (B)

XIYNA FU—hEEFEECBEX
BRENEE> TS LHRIESNTS Y, 3

UVLVERIEKFERE L TEESIN TN S,

PSR, [O8E - ERVIRICEIT DR,
BhEETIZEREH ABOESHELTD
BHOFEDZAENBRON. BHrBnEE
IBK IXRIF— BEREDEENH
famEE REMDIZR,

MERETS

RIEEEESEH Ol HERETHRET

PHEREVESHIESETLRICEALT.

%5 EEEZEREL. BEPTOEER
FAl-SHEL. ABPERRICSZHHE-
BEEMIAL, SOICZDREPHHER
BRICHIE - BB I B EIC DOV TDIRA.
RIFEFRSH EERVREFRZFOME
URIMBICLDREDEDHEDFRE
ZOBZILEL. BEOBEZRSMICET
i UBE1R 9 7574 & ST DR,
RERETIZSEHE EEYHLOUEZERD
CEZERIC, BREMRICDOVTOY R
T LB EBRERET VIR, Z2LTE
EREEYZEIEICEIRT D,
MEIEEIRIRENRE D B WESEYE (FR
HSDOMEEMEDSE) H'. HERRIESAE
BEAUDDEE Y IR Z/EIH T D5,
BETEFEEVEESE BFHOFHFA
([T > TRET DHHFEEEYICK DR
NDFEEEF T D 1D DB EDTE
UK UBEERIREDHT.

IxIF—He BRI
[CRIT BIRE

IXF—HBIRES
IXF—RIEZHEH FICI7rOVILE
[FIENBARTP DML FZRRIC Ui
Hh SHIKREIC DO e D ATUIRIEHLED X
AR L BZE - 5T - EIRICEE I BT,

MEKIRIGZ(CBI T DA

HERFRFOER TR ER

RIEATEERRSE MHIREADRHRM
TEM T DIeHICETOEEEZRER
FIBRUCERT B2 EVVSERD BT (T,
ORI EIRERIEERY (POPs) EMKIR
B TORMICECHE., REgRaTOE
BFE, BRETSOFREEIC DOV TOT
{fi75EIC BT B %R,

[EEE] FKkBEFfIRZENE L
BUEBNAOy bS5V NEE

RERZEITOTVET,
[6BH] REC HEHEMAEE

BREICRRLTVB T LZYE- TV S,

KARRBICRHBHHRBIC SN T KK DBFIRZBENE
UT. RS 2BEEMNESEMZFNBLEN/OY &
TS5 R EREL. TKRICSENZHREMEYN DIRE

EKEADFONTEBEMETENTNZRENRED
HHBERBEEN 50D D, NIBERMNERZEZDNR
B EEBICBELTHBY, THESATRIAILD

REBAZ—EEARRIFRNERWHS -
BELYI—

20055 10A &4, hEARKHELER
EBRIMICT, BEREFIMRERE S
Blc, HEEVI—ZHE-EELTVET,
RERKZGCOE [PIT - AHYFT 4 DA
EMR2FRETFISR] BRORBAF 1R
BYRIAY S AMBRHLR] OB LR
D—DOELTREHZTV. BEULHAR
BBEBREF>TVE T, E. 1FICER
HWXICHEVNTHEE INDRIEREMOIRST
MR Z BERFZRYRRER & B T
TBEEBIC, REREHES IUEED
MEIICEHREULRAR, SSICRBRERE
EDHERREHET DIcHDUIYV VT
T4 ZADTEBRELTVE T, HE@EIC
BUVTIF. FREAES KOTEERERIIGH
RERDZFENDHAFIBEZTS ELEBIC,
REKREZEDEHDHETDA VI —>
2w T OHEEPBEREZZEDHATD
AVI—= Iy TFOREROELTOEEED i
ZATVWET, RS, BFEARZILRF ¥
VUINNREDBERESDTHY., PELTIC
DIEBHR - HEETHOURE L TEER
‘’EZEREULTVET,

Undergraduate School of Global Engineering | #ERTZ% 19



20

BERFH

Ea1 -V VigEiiZEK

#HEHID VT U — MEMRED=RTTHERR
#FHHH > 7 U— MERYD T ERE DM E
BEZETILEUHREC, HEBOR
MEREUE=AB[NSDHZNZ DT
& T, MEREDBEPRNGZIREEL T
W3,

FRORE

BEG, BEYEDOLBABDTE. &
BDVEZDITARICE>TOLUREENE
FEWEVWWE T, DFEV—ETIFEETS
TEDYNIBFETHY . Flc—HTIFE
FEEHITIHEMTHIET . BEYIG
HEDGZE UTEBABDEFICH MDY,
ZOHE T ABDETZRBOENET S
TATHUFET, TN R, BEEFHo&
BHEI -V UVRBEINNODUEDEVWZFT,
CDOKRSBERFEMOFEN S, HRIRIE
FEARZE. AXEZE. H2BZDOLVS
FICFN > THY ZEEEDERDEESR.
BER. RERDEZDHFICSIFDHERY
ELICHEET BERERNUEIME. H2L
(FERFETROBE -BEBE. 27U TSER
REE(LCTEIDD IS UF R ERICHE
B2 TY,

Uleh' > TEEZRITIF, BICEARRE
DHICFEEZDDRERITTHRL, AXHE
2. #HRFE, ISICEEMICEZEVED
ZHOR2EDHOEULLENDIL, LWIFNHH
ZOFEEETDITHIET ENTEFTD,

B RERC ST BRIHRED
FHA Y DR

AVFa1SLDOBE

BEFPOHERIEZ - ARIFHRELP
MRFEDERNS. FHER BER. R
BRO3DDRICKBIT DI ENTERT,

STERTE. ENBABLEZORREE S
2EENSBLDEERVENSDESHF
TH3ig -HHETERNREL, ZH—
RROFERRIZDERRN 5. ZEREEDETE -
RETPEREEDITAICOVTOHE - i
RZEITOCVE T, TITIRERNEZIC
BEOERES. TRRIEBO S DHTHE
ZERZBN T B I DERRENBREDED
nx9y,

BERT(E. EBEYZHBRLPEREGED
BAROAON ST, ZOEYELTEHGZ
E59JHDBET S - BERIMZHE -
HRLTVE T, BSHEiMTOREZFHMERE
R UTah > e BREEE P EXIRERES
B EDAFFRBEEYDERZTREICLTE

Fllco THICHENRERETIER. BEA

MELEDOERNEEN. BRBZZERE
UILEIRRENZERIET D ENNTEEH T,

RIBRTI, #-ZK - -BREDYE
WERIEEREAEOER - DIENDHEE
HEMICEHE U CIRIBETE. ZNZERET
RIEICRITT BRBEEICDOVTHE -t

Faculty of Engineering, Kyoto University 2018

RUTWVET, REDKIMDESFHIE
UL BEANDERDSHKIE. BELLT
HY. RIE - REHERFEEYZRITTD
EHICETEITEERREL L O TVET,
BARZZERE LTINS ZRRT B8
IELDNE T,

BER -ZERMELLZDICE. NS
DEBHICOVTEATE ZDEREE BB R
BZRKBBULTHKIENEENET,
ZNW R LENERNGRHEDN SREIC
FRMDHFICEDRKLSIC. FBEHDRFEZ
BN UTSBIRDTIRERR &K S (CEIERIEDE
HENTVET,

FAHRE A5
ELRBE T EZ SO TEREDEIT
BREL TV, GRS, St EHM
FORFZRVEHIHEY. EBROBE. it
ARIFEREDRE - BHTRDIENF LR
DHE. KFPHAMRETRECEDD
AMZEB T LWl ZRFET 288
REICIZ T, RiBtESE PEBEREFD
A—N—. TEER., RIRESDRFEZES
RIDFEENDMBEEIER TVET, THICE
B AR #kH. #E. RIT. B, BIRE
FREZLDEETEFERMEL UTER

[EBE] GHRIBEAIC & DNEEYDOMRIEEERR
CREEIREORNEHHE DR CRF D F AR NT=ER 7
ZEWHUT, HWRIEOEE ZHIERE U ICHERERZITL.
EYHAEMEVTHENT (S Z BEEHFZEANTN S,

(65E] $HES EFEEDIFHMEZEET SWAETRR
BEfF DIXBEAIEDIEERICH LW\ KB Z M T B I #5720
9 BT, HKIEDQTRIIEF ZEY H U foFER IR,
REARKCOXBIRNSRTDDEF U= 2 ADMED ¥
VF TR, ZORECEHERL COLERFZHEEL TS,

LTWET, Ffc. JRETSEH MEIVY
LIV MaEZBET 2EBBRNMNTVET,

EERAARDAE

BEEER

- BEIEEYE IV E 21— EEEEDR
AU TEENICERETT BT DITER

- EEBEY O ERIRBERE DET & REIRF
DR

- FLLIEL - FINA R - TEOBEFEEF
EFILIEE

BREEET? - ZHIBERETS

- SRR DM R IERE

- BEES BRIV NMES

- BAfFSE S DM =R

- BREHCEEHEEEZERALLEN
REMIREAEIE

BEEER

- MWERREZEZ T Z SBEYDRMmTRE
ISFHREDRFE

- WBICBIT DI A— I ZERMICHIHT
DIEEYDREHEDHEIL

- TEOFiZ D DK DRKREBEY D
BRI

RIGENY - HEBRIZ TS

- BB GRSt DOMIB(EICRIT BT

- RERBFUHIREECRET T3

- EiEH R E AV ciEmEICE T 2

i

- BERERBIEOSENREICET D
i

- BEBEYICHT DRETAMERDE
B

- YOV AT LREAICE T 2%

RIgHHZ

- MM Z AVWOREREERED AT L

HULLVBERSORELREREAD
el

- IBIEHIEEEZRAV AT — MEEDH
RERIE

BEpRTE - BER TR

- BEKED TR EFHK - BAIR

- YAV ORIRIRICE T R

- EEY OGBS EREHE

BEpN T - BRmRTR

- BYNTRICHRIET 2 F TOBRIEZEH
9 BREREHBRER

- WROFEZRZ (I T-EY DRSNSt
FFRME DT

- BEmEE ST X Y MiRERAN
fe3r LWLEE

BREFHOFMEEOBRE
BEIZEEm BA#RHE BERRETZI 0 BEAEID
BESENFIIN BHAEESR BERIEV AT s BERRIATLZ
A JUESE=d HHRETLS BELRAHT
#HEHIVIU—MMEE] I BEEEF I I EER-BRIET TH{HE
HEBEI I FESTEF EERFRIRERET RS- HRTHA TN
ST Gt BEREEE EEERUEERE
MRS e R TEA TRHBZFC
EEEHEE e aES BERRT PSS IR TSR
M EEE HBh - G PG
#isREhES e
1S - MEISRER 1TED- BT I A ViR

BEERRE

BESRBER

FEPERIIINV

Undergraduate School of Architecture | E&E%H 21



I
i
(I

- THERCSUENDISAICE U f 5k - HllHRE
MDEEH

BEHNTE - BEREHHF

- B ORKE U AT 5l & Z DIERICRE T
SR

- HIERBE - BEREMEEICE T 21
#Y - SRERHIEHZT

« NEBYODH UV TR E DR

PHRLTE - RIRRTSE

- HEREREFHE SRR ETAICET S
R

- BRAICED<RIFERE - thBBE0ET
INEFE

- B BEYOBWAEEERICET

e

STEIR

R - R

c FHEBEDEEEZTORAN - EENR
&ICRIT 3%

« NEBEDREEREICEY B3

- HEHRICHIF B HEEDFERRDE
EEZOFIICE T 25

B - EFEREHETE

e h e
- SOERIIZZ AV SRR E R RIEDHE

[EEE] REIROBLE (SHXK)
(B AVEHIET (3 T8%) DEIRPASAITEE

- EEDONTEICK BEMmRIERETTOER

D%

- AVELI—FT—YavERELCERR

BEDRIG D

- EHREICE D < BEER DR
- BEROEBBEFRICET DEHN - R

SERVERZT

- HEWEFBCAINL. TTRERBRUFT LW

BEORRICHITBEREERDBRLERE
DR

BERIREES - BRRIREES
- ADFTE)- SRANCED BE- igi D -

¥l

- EREBURET YV
- REHOMEMEEECATEI=2=

T4 -IVINT—AV K

- REF vV NNATOREEERIFHEICE

[FT-EERECR DI - <1E

- BREDTY 1Y ELTOHLHRERC

SRt TiE

PRSEEREN - AR
- BSR  LHBEHEROBRICE S <

HEIEZEREDERE

ECESREE, 7 XU HEEZEDID

& UTSEEZER DO REDBIIRZT

- IREDBEARDOERHZEM[ [ HFBEREED

FEUAISHINTIRER IO M I A TOER

- BERICHITDETEMZICET DR

- B4 T7 CRFEYDESTHADHFR
E{FzEm=

cRBAHBRCHIGUER - EREY T

LICEIT B3R

- RO REBHRICEE UIcA —T >V EI

T VTR DRRF

BT YA Y ETRIAY R R

T LOFFE

- BIEZEORISHBEICRED S ERE

RBETYAY

MERIRIRPE - A\RIRIRERE R
- HEHOEL - XL - HEDEBEARBEE

DHYFHICEET D%

cRETREZAEREOBERICET D

R

c T4—ILRDO—TTHRSNARICED

< [fHEH <N ] ERENGHRER

ZEHRE2TE - BHbhAETEE

- BAKEETE - SEEEHEICRI T BT

- KEEROITEVICET DR

c KENBE-PHICEZ2HEICETS

iz

BEEEBEYSAU—YaVICKUBELE.
1972 DEMFTEREREERDEERD
EDiEDBE S TR

[ ] [T El °C)

T: 131415 16 17 18 19 20 21 22 23 24 25 26

RIER

BFERIREER - £EZEIRIEHET

- FECBIIERNRBEIRILF—HE
([CEHT 2R3

- RAEESREMEICR T SRR

* XALEREDHER < (REDT 8 DERIEHIE

- BYORFEGHEICET BTH%

- IRBUEM (C L D ENRE - FEFEWSRALE

BhEMIZ

- KOl RElaER i CBEDIRIE - TEEHE

« WKHERFRICE D PN - BEEETE

RIZENZ - BRIZ

- BEMERTEDRAE S ZDICAICET
2R

- BYICHITDRE - RENERE  TDEITE
HIEN R, O 5T

- BIROYRIRHIEIRERERICET R

- BEEOTEEICEIT DR

ERREEE A\HEERER

BFEF2BEF

- KEICBVEZEYOEHNDREBLEE

- KRS T DBEMDI4RESRE

- B - b - RIBICERE U BRI D
REBLEEA

{GHEDBERIC & B RVEEDRLE

ABEFERIEZ

- NEORESZBHET IVICEDIVIHKRIE
DFHI &%

- #r - B ODIETHE & Z DG

- RIEBY - HEZTEE I DHEHEE - =
HETE

- BRLBAMZESOIENRBEORE -
RETOT S L

BEIATLR

BREETZ BRHUSYATLIZ

- BEEEYRT LICET BHR

CBETOVITRIRIXVNCET S
i

- JO—NIUEICHE S EEEE. MaskE.
FESEFICEAT 2R

CBEEEYSSAFI—VICBIFBBIM
;& FRERES

- BEREEDA /RX—Y 3V (CETBHA

SERESETICHI B UBBILIREDRE - TERER

[EEHEDOHEFEDHDZR] D [T 7T—ICKBDFBECDIEHDR] D
ABEFE 105# ABEFE 105#

[EBH]
A) 1HBIZER %2 F U = BREA D DR SR ER
B) EEDZEMDHDEEN D

[EEH]
B RSHEIC L 2 EERGFHFIECRT S
REZAOAE (L)

FUWESBERDHREICRET 25EEZ
ERURER ()

22 Faculty of Engineering, Kyoto University 2018



EDRRREA 7V BIELEIC K BREDH ¥ /i O D EHA

BOMREEA 7 VEEDTESE (£) & . >/ RATORT— )LD

DITHERD SFBINZA 4 VRIED B e i, HICAL SN B HH O

BRXREEDVERE (5). £100 keV ,:J‘aa“ivfw-;y‘%, 1% 5l T B e D5 3R

(FOBFRILE) OIRILF—ITH hh}ﬁ'“;}‘“'ﬂng.« FINAR () TF. YUY
» O R S

R UTeERA 7 Z et BHTIRE U
T, HBPDEFTHE SN 7 . : .,

FREEARN SHEHSNEREF (1 F V) DIRILF
—ZRAEIT B EICK T, HABDOREREIDIEHERTT
SREMZED T/ X— MLDRESHIRETRECTEX T,

> PH—RYF/F1—T (&)
ERHBRUT. N1 RADEHE
BEEEERUTOEET,

- 3

X5,000  5um

IR T Z 3

ANEOEOERIBICED ST
FUWETZRLET D
XFkOT7OVFTA4T

FRORE

THEF NEOBERIETSHULLE
flizgl) Hd Z & =288 UIAINELSEE)
TI.21HEDFH LWL AT AP IRILF—
FEHET 2L FHERNEEDGZ
IIF TV T EEFL. $2 < DIIfTHREE
BHHUET, ZUT. FHUWLEMDALS
DleHIClF. BERNBZERZRDICEEL
THBLTENMETY, YEBTZRTIEZ
DD ICHEIRERNZHE - tRRDIHZ
RELTVE T, ZEICEFER AT LE
J—X. #ERZI1—-X, IXIVFE—IHA
I23—-X BFRIZI—R. BKXUF
BHERITZI-ANHY., —FEB>TH
BETO>TVET, Ffeo KERTIF. T
FHRBOEBMIETS. Y/ J0I VI
FUVT MEFEIE BFKIE
BTZOEER. TRILF—RIEHERO
IxF—us - RERE, IXIVF—ERE
B, IRIVF-FT\RBE, TRILF—m
BAREZE, BLPBERERABOY AT LR
ZOEERICET BV DO DEREHN, T
RIVF—IETEREA. BEFIFEERFT. U«
VR - BEERFIHRFT. RO TR
BETEIZHEMR Y I—RBRLEDHH
DHET, ZERNBILHY 725 > EEN

WRIBLVWEMIREZIT>TLET,

AUF 1S LOEE

YMEBETERTR, YEIZICEEURL
WABICOREERBBE/MARIN TS,
—RHBE. ERTERE. SRENIF
—BHE RO ETEEINEF T, B
BEOREIHE. MEZELTEERE
DHEEHEDEVEDOHSHIBL. CNEE
&%, EMERRBE U TEFRERAEDH
ZPERYIER. BHSE. BOZ BEF
YIBZ DS EZVET, YT L
I—2X. #E#EE2I—-Z, IRIVF—IHH
IT2I1—2 BEFRIZI—R. FHER
TEI-RCHBINRE. FEROEM
PHLCIHUEHBZZITFT., BRI T
LZE =T MELEGRIAD IZ Y.
ZDEREBZIETFYIE. BOSUITERMY
AT L DR EERET - £E-FIFICOVT,
HHEBRZI-I TR WEO=IO-F/
BEHECRERANR OEY VT EF.
. EYMEE KRR ETFREASIZFIC
I UEMBEREt Y /7o ./09—(CD
WT. IRIF—RATZEI—-ITRE. &4
DI RIVF—OZAREFFEAT. ROYE -
BIE- U A TREICDOVT. BFT

FO—-XTlF. S 70BEROYEZ%ZH
EERIXIF—EFE—LREICDNT,
Fle. FHERTZI—X T, MZEFH
TZICRAET ZERNEEDEFICOVT,
ZTNZENFFENLBHEFENHEINTS
W, YIBETZHEET D TEDH 525
HFTIRENREMNE - HREL UV TERET
EIBDAMZEBRIT D EZBIELTVET,

TAREAAE

FWEDKZRIELFIENDEZRITS
<, FEEDIFEFSAICAANFKERRICHE
ATWVET, BLFRETEZZSHTDE
EERDERF. B AT LAZI—-ITRE
BB, fnZEhk, Aok, B, 25, EX. BF.
EERW. B8 BH. AR E#&. &S
VI M AERE AT R K2 BIERIATTHEE.
T—EX, BB E, MERZEI-XTE
BX. BF. BIS. BEhE. fZEkk. fofn. .
e, JERKEE. B BRI, BH. AR
AR W T 3 B =N ES VK 5 ANl
IRIF—ISAIZEI—RTlE. BH. AR,
BX. BF. ki, 5. SEEE. EEERE.
ST, mtt. B2 8L FESRL K2
BERFRE, BEFZIZI—ATE. BF
HTE. B BR. BF. HiN. 8BRS,

IVIZFPUVIER DV E1—5  #EH.
FERkAARL. KZ. BFRIATERE. EQT
RE. FEER TR I— X TIMMZE, 385,
. B, BR. EF. SV BEE
AXE. EIRFAERE. BEHARETY,
D& ICYIBTEZRIDZEEEF, BEVD
BIOEHUTERELTVLET,

EXRAARDOAE

COHBRNEDKSITERIEETNES &
b E/MEUDEERRBEDD I EBL.
ZDEUANEDS>TLBREITITY, Tl
BOREY) DRLIGEMD. KiiDESE &
BICHAEMTEEBRDD LR, HinE
ATIRBL. YRATLEUVTRAZHED
HTEX Ul TOEmITER S AT LIS
BT BREBROVMEY M. BEE,
TMARED, IR EDERS KU R
HNEE[CRVET., T, BRERKEEA
EOAIEHICH EDE. MY AT LK
ZEDKSITEETL. £EL. T 2D
KEVIFERRE L IR R I AT L O—
ATlF BRIELHEZTOY AT LHNE/E
WICHBBEENGERZR. SKXURHM

DY AT LAZDHEBEMRKRICK, 21T
[CERETEDHEIMELMREOERZEE
LTLET,

BWY A7 LEI-

BWMIETFICET SR

i 2 7 LRI
NINRIVIRAT LEREN YATLTIE,
BRREXE

£ EVATLIE

REY AT LE%Et. #EREL. £EV
FLERE, OV 1 —9EARE-£E-
A

EIREZE

BRMENZE, TEMREEER. BEaMH
I% BE-ERYIalb—yvay, #iE
EEN

Ellx 1%

F/ - RA OB IE. BIEEES.
T/ iEE  BIROE SRR
BiEINZE

RS - XRAELR, GEEE. RIKES.
PRIGERIG. EmEnstal

SERIS IR AT S OR Y b NELFHOBAHEORE
HEPT OB EDRICE, REPEMBED e s - _ _ e
T3 L\ (R IR T B P A 2 A7 LF2—2 HRBRZI-2 IRF—HATFEI-R BEFZIFI-R FHERTFI-2R
STHOEBBREBYFT. TOLSH - —. ‘ - _
EFMEY BFETH EEE EFEY BT
uo it ek e e le b, A Y27 LI EFRIES YRF LIS THRIF—BRTS AT
DA LIRS CERZT S B iRAEE KBTS PR TRIVH—ZHRTS PRI kI
DORy MPERROOR Y hOHZR - HR ATHRERRE PR HRUMEEE fEths SEHE
ET>TVET. HEOBHEEF. KERSER EES BRIES TRILF— RS TSRS RS
Uiz 74— RTORY bz B HEBIRED HeERE R HRONEBH THRILFE—{E EFRIGEMR B
RiEs & ERS 253 S ERARICENLEE TRILF—ZRTS PRIROTE e A PHTFETY HIERTR
EROORY hTF. Oy MEBUEL AT mELY ToOMIE BFREAS METES
— Bl D TR O E R LS WENLS = i HREEE AR B7% ‘
BNl s opetitl st BTy BROFY TALP-RALSRIAE. | IEETe MEFEIZORREL VRS
- : : VAFLTSERBSVER | MERERBBLORS = ez
L. BHBEORRENE HTRRLET, RHZAT L ISREBS0AS - B
I T YETSH B
R PR Ty BFEs
FRIEHR Gl oAt

24 Faculty of Engineering, Kyoto University 2018

Undergraduate School of Engineering Science | #ETZ# 25



YIRS

MAENZE BE-O&ER A BLR. RE.
RNDREM

HIZ

DNEHRAIE. FSXTEM. L—Y—EAl
HEER
F/MBRE, YILF T« Iy TR,
7/ BREERDIIFRER

BVIETS

BNZ GRZ BRGEHNZE REIZ.
RIETZ

RET

AAZX L -HEE. ORY MEE. 7T F 2
I, iBreEs /5 - SHARE
XAMOZTR

Oy hITE. BT, XA hOZTR
EREERTS

> 2 7 Ll

2y NO—=JI AT LD, AT L
EE

E1—TVYRAF LR
SEETOCRDT—I@ETEHIE. ERE-
HRBRE, YR T LT 2HEEER
BEBNY A7 LR

- A B -t BREESTCYRTLDE
FUD T - g - $2ET - HlfE

EETZ

EFRIRERET. EFERTE. BEETZ.
BARELS

FeimA X—I VI T
EZORERERET - BT, A X — IV T HkERERET
FFE. ¥ J70E—LNTL -2

RFmAE T2
BIRILF—HTFRIRE TERT D4R
DIEFRIBDEBNDEEIR

hEFYIETS

Pt FRRELIC K DMBEDIBERR. TV
F— - MR DIBISIZE

By 25 L$a—2
XA4o20I VI =Z7UVT
[CRET BHRF

FI/ANUYIRTE

XA JOBEETRME. MEMS/NEMS, /Y1
ZMEMS. ¥4 7000, ET&EH

F/ A0V AT LIE

>/ -RA4000L. F/-XA470%TY
7, F/-RA400YRT Ly MEMS
>/ ETE

BEA 4 EREDOHEEFRDIAR. 12
Y E—= Lo - IIDEDRF

SEFIEZ

[E5H] 2ERR
3EEHNSEFIDFERBRIITONE T,
EEAADIHDEHE UTRIMEFE Ao

(65H] #EER
TEIEBHEBZAVCERDEEICHAR
TNTLET,

{EEAEEEROHM UV QEDHR. TL T b
OZJRAFNA ADEFHE
RATOMNIY AT L

B/ FZRRORIE &0
fREEHAIN T

SHRAITZ. BE|ITIE. T DR0EE(E.
fEEERIA

F/NA4FTOER
SO 1 o FERRERE. O FEER
TERDAE. YT FIVGEREDT /-7
A70NA4740I—

NAARANZT R

AF-HMRED XD/ N A O —. fiant-
4 R, T/ BEETR

BRZ2FLEI—-R
fnZFETZFICET SR

BIZ
AT, ITRIF—20 RINATE

[£E] A DR ERREETHHSRER S & UL
(BT

A5 v FROLXE
=

Farms

WHT—HRF—va>

1 CEARORF L AR

t :
o

YI=TI0Y~F /AT —LOMIMEEMRE
ZERT D IeHITIF. M RESE DRER
HEBESHICTDHENSHYEFT, TI T,
WA G ICRIRE & 15 RESRE & 5THH 9
BIcHDEERE BT ZITOTVE T,

HfO, (P2,/c) La,0, (P32/m)

[BE] 7529 EFIVICKDEFIRERET
HfO2 % La203 (3 EFEBR S — MERIRE LT

(M BRO G ERR | HRER<BORTLIaL—

PEPIn AEENTVET ., TTTRISAIEFIVIC

BN O3 FE BT AR

KBEFETVE Ulco PRERSFE—RIESE
ZHAIFEHEDZEHEZTVE Uic. TRIE
HfO2 DE—FIESTEDRBRTI . TDFRERH
5 EHERICH T BRESREO DN FT

15.007 eV _11.720eV.

95 REETILOEFIRE

26 Faculty of Engineering, Kyoto University 2018

dvEa—9Y=alb-—
Y 3aVIEKDBZERED
ZRIERIT

BREREZAV TR
RIADEEZBIREL.
Ev=alb—yavick
2 THHEIPDERPIES
DEFEZTHEIT B &h
TEFI,

HEEZEI-2

BEEEPRABOERICRIRBZEIR
FIE. RZEEI Ty FI VI VICENSN
ZEBMEASE. WY RPATEURFM
BEUVTHREINS7ZEILTTAEE. O
VE1—5. BABEFRFPAEEMICH
WSNBFEEFEMEL UFOLAF VIR
Eith PIREIEM OB - BEEEMRL U
TE-I-PHIEYY—ICAVSN I
CEMEL. ATHBEDO7 VFFPORy b
[CINEATNDREEESELTE, HRLBR
SLRMRID ZNZN DR B ORI %
HOTWET, CDL3IT, BRHRICH
WT. MBEH O DIEEDEHEZRIR L.
ZDRIEITREFFITFIERICIZIDD
HVFET, St MEZHT 3HOH I
ZHRILFE T, RS OBEHNGIEZE
HHIEROTRE G Z TR T B VBBl & 1B
ZAICHIFLTVLE T,

HEEEI-2

MERIZICRET SRR

MEEET T
S XIREHEF L —Y'— XREFDD
. DHAFEICLDBERTORNZENE

Growth direction

Reconstructed image of
A GAP in AL,O,-GAP

AR EtEIRA A

TVET (A

RICEIKUFOLPIITRY D LEE
MEBERE. EBS /HWF T/ 047 -
MOEREINA. JEREYEDE J718Es
BEPEZBIELCVET,
MEOERAIE
HEEEZLVREICT DD, BFED
TELFHEREMPHEESIN, EILDEEE.
BUBORALL. JVE1—9DEFRLE
PMERIEULTWVWET, CDLSBEHEREMES
BI3EMERTOERICOVTHS - if
HZEITVET,

MR

BEAFEDPOEFOIRENY., BREOTEFIF
IREBICDWNT, AR, BNO%E. EFHE.
BEAEFRZFE->THRELET. INS5D
SR ZHT U LBEREZ 15 o 1o3 L LR
DHEBICDRFBDENBETT,
EHERE
MEBDERBEPEZEDOXA AL, B
CHEfE. SOICHBIOYIEN - L2891
BEMBROREF -3 FURNILTOREIEE
DIERIC DV TERMIRAZR ZITL. FTLL
ERMEL B TR, BRERRISH
BlORRARS L EFNROFIIGHEEE
MATRINDIRRG EDIRFRZT>TVET,
Soimit iR

EB S O—JIEME P EHEY B i 25 E

FRERAS FRIEIFY—HEL

HREIESEM B OBRFEICAV TV 3 FIRIE
S+ — (MBE) 3FZTRZAKICEEIT ST
ENTIRET. SEEDERM PR DIEB R HIHZ

ZnSnP2 KR E D EBEFRMESTE. BL
BOREOEEZREICHEIZIEICKY.
HECTEDLSICRIE U, (B)

L. MEREDRERFLUANIVEHES KUTF/
AT — L DBEDEFEEFIE - BEE
DIE=ZITV. DFRAT =) F/ AT—=)b
DEFT/NA ADTHERZRELTVE T,
STimtFIERE
EEMEIRSUICRE I ZRDIC, B
@ - fEREREEICH T D MEMA R DS
DR, #MRTOEY YV T DFEBE,
EHRNGHMETOEZADRERR. ook
HORIZBERE LR ZIT>TVE T,

Undergraduate School of Engineering Science | #ETZ#

o0 OV =FIR U 3 RTiEGR e D EEERE
MEIORFIEF, MR - fERAEIE - MBREIC K WIRE Y
FI, EREE MEHEBOEREZREY ., ZThoS%E
SEICHIET 3T &IC K EFRNBMEIDEIHEEN
F9, BEAR. S IAMPICHIFTZERD3
RIS EBRUIHITY . 2R 3 RTTIEEN 1
BEDHIREBRLTVE T, BEB(E. 1500CH

FHECRERRUTCVRHEEDT Y RS 1 hTT,
MHZEHET 2 BEZH VDI XD LT TRL.

ARG ERZRAV Y 20—y aV([CHFRAT
NCTVEI,

27



IPCCHR&E

IXVF-GHAIZEI—-X

IXIF—DASHEVERDOWS. &
BEHSHIERENDEE LV S cEZ
BRI BICIE. FTULLWIRILF—BR- A
BOBEFEEFA. BICELREDSME
{EEBBEREERE. TRILF—HS%E
I 2MRIDEE - MEE@E L. SEITES

OtZ2DEMERL. BERUYTATILIRE,

ZIRICOIDHARABRNIUETT, 20—
ATlF. ZDHOEBRHE=ZITL. ITX
IVF—REREBICILEVREF 215 > TR TR
RE - BiEZEERLE T,

IRWVF-RAIZI-X

IXIF—IATIZICET 3%

HEIRILF—RF
TEHREEDHD I RILF—HE DR
HOETDIXILF—. UL TILEND
IXILF—FR RIEMBIOEEREICD
WTERNBIARZTL. ITRILF—DR
EHFEICDOVWTERRLE Y,
IxILF—LE
IRIF—DOZTHEEFADELT, TRE
e FENVIBREDIRILF—ITE - ZE
BFINA ZADREFE. CNICEDLD AT VR

Figure SPM.1: Observed annual and decadal global
mean surface temperature anomalies from 1850 to
2012 and map of the observed surface temperature
change from 1901 to 2012.
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Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor,
S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M.
Midgley (eds.)]. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA,in press.
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