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[BEROEREZEET L] OHICICAYEBEICTROONDZ &
~SDGs [FFEMHES 2T TIXERTERE L~
What is required for Applied Physicists to achieve SDGs: Transforming Our World -
FEHIFE ITF¥ KKE

President, Tokyo Institute for Development Sociology

SDGs (& TR RIRELRARERE] TIN. COEEXEZEOERT 1 LA HAOHAZEET
5] FEVSZEIZRDVTULSAFEND LGNS LWERA, SDGs [ IS=F>< ] D=
KB E8IY TG=I1FAFAl DBTHLHLIDTTEMLBFICE>TLEEITTTA),

BEAREGHEORRICAIT. RRFILEEDH D, TOLHITHERLEBOBEEDE I RLED
5. IRILX—DEEZEHD. BEORMEHEFRARTT, LHL. SDGs BEETDIEIRIL
F—PERE EYEMG TN FHTEOYELA. BELRK - A - B% - BEEE
Y- HR - RHGERLAZRMYSEC TERRE] 3FRAETEINERYFLEAL, ET5ICE
TAB#E] LBRABETRINELRSEVDTY, EXEMLUE, IR EOTRTOARIE ML
DEWEF] #BHEL GERIE - BFIELEZEDTEE L, TORODEELZY—ILH TEREE]
& THZHEM] TholLEREVHY ERA, LA LEEEGE-HIEFICH-2BETR
BLTE-HRAOAROBOEET AEREREADLALITELTVET 1205 2 Z.SDGs
DI—)L 1 IFTEREF] THY. T 10ICE THADEEDZRE | MBIFLATVDIDTY,

Bt EAEAELLL TN Z &KX, —REFHRIC [E] THLHLIITBbhET, LML,
MERMOBREEMATESIALFATELGVLANNIGE, BifiESE MBEZLKI 755
Bx#HbFET, COLSITES & THMEPILITHY . BEETIhEES AROMETHDI &
WO RMBHAPECATEZS> T L. [TAEBUARPUHSTFBROLETH D1 EVLWSERLHD
TL&S, L L, RBITESTLLIN?KYRLS, KYRIC, FYUBL, VS EMBAR%E
FTHLEEICE, TRITE - THEEZBIADFEELMEESATLERA, LHL, —EYD T
MEFTATEDANI B, TOMDALZDI=DOIZZORMEMSES LIFRY FE A, TORBEEN
HRLEz5., ZThITHZFCFLEEALZD, EEMINETLLID,

SDGs FHKICEWNTIH, ENEFESVLLWFIaaL—bTH-TEH, hAHFTDEERSTRES
BEFALTW0RERICRA I Y FENFET, ENFEEBLIIVELV FTHLoTHLRE
BREOECHTTRHEBOFICEF STV OEREERXEOECANTYAFTRATY, R<TH
LenAET v VIEEROREICPSLVTTA, R ELEOREITETHBERNH -5 TED
W] OAHEEDEETT . COLIICTNETHLYAMTH = DHEFICFENRBITIE L
W EVWSESHRREBEIREVCYRYDDOHY . ZhN ELAOHESELTET L] LD
AELDTY, TABSROLNTLDEDIE, BEFZEFHOHEREM. BLOAZHRLZWD
Bii0HYFHEERT DH-LHREFEZLEOTT, REETE. COZEEVI21DEHZED
EITBELSIETWVEEFRT,
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R&D of SiC through Partnership for Social Implementation
BAPRERBE KT/ QureDA Research (#§) &F B
Kwansei Gakuin Univ./ QureDA Research, Inc. Tadaaki Kaneko

E-mail: kaneko@kwansei.ac.jp
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Si TNARICHERTEAORANKIBICHIZ Sh, Ff-, TEME. T, BMEEECEBhA TS
CEDDREEBRONEUENTRETH D, CNSOHFEEENLTEREHE (EV). 1T vy
FEBE HV), BEENBEHE (FCV) REBHEOHKE, EEHR. ENLGET)—v1/ A
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[CEEBEERME SFENERMEAZHFELTEY. 51T, RROEETO LR & EHROEMN
I#xLI-5E. MIEABIERESEORRICE S, Fi, HEROBWMITE, BHOIEN
PET, O FOHEIEASEET., SICITIN—ERDIKITFELE>TWS,
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WREE—TOEREENT 1,600-2,100°CHOESRETOSHEREICEZ.EEEZEILEIESHI LT,
HEREERORFOERS ZBEMIZHIET 5, [Dynamic AGE-ing® ] D@EAIZLY . A—H—OHA
AEBHY SiC HOBERELITMA T, HEIEOHBILESBEYOREBICKY, £EHER
LHAEEICT 5, —BMICFEARDO IR MEFBIZITEROROFRENAREBLINTEY., H#HRET
[% SiC ZARD 8 4 > FILDOAERFELHEA TLVSA., [Dynamic AGE-ing®] (&, BT v F oI &
EREROMEERE L-FEEMBEORE S/ JOEARKBTHS I Ao XOFEISHEE LY
T, INODREHRO—E LTHHFEINTULS, 5. Dynamic AGE-ing®] #KOF 8 A
UF SiC ERADERICHEIT-FAFEEMERSE S,
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LB ETHN T THAERREEED D ENEFRTH o1, ARMBRK TIL, SiC BER T &
ERY FI—VFEFRAL, I—VRERVEELENLECSETELIXRMAE TS Y T+ —
LEBCTHMBEAREZFOERILEHEL., CONR—FF—Y v TITE>TREICEITS T4
FHRECHREETHLEZBELTWLS,
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Developments of electronic device at Mitsubishi Electric for a sustainable society
- Focusing on sensor devices -
ZEBH RRBINRESER RK BE
Advanced Technology R&D center, Mitsubishi Electric Corp. Takashi Takenaga
E-mail: Takenaga.Takashi@ay.MitsubishiElectric.co.jp

AR R ORBICE T, FHROLELRE. #BOHBFCESOWTEFT NI ANESE
Bl FEARECLGEH TS, ZEBRICAVTLREOHSFEERRZAEL THRITREHRIC
BT ARKEFTNA AOWARFKLTED T D, KRAIELTINNT—TNRARER - GRK
TNAZADBHY ., TN UNEED-E Y TNA RELEELGHREMTIZH D,

NI=TNARAEH—RYZa— S NVITETEITNA ADEETHY . BERD Si T4 R
[ZINA TREHAD SiC T/31 ADOEF - WAL EEDTIE~NERT 5 & TERRLESOERIC
BMLTLA, &, T—2ENRFEMITERL TLARIBEEICT LTIE, FHREEAI T35,
T—RE U3 —ICE T HFBHIBEHRCL—TEORERT/NA A TOERIELEHAEENLEN
FAIRTHY. K- BAKTNAZATEKL TS, GaN GREKT/NA RERANIBIRHRFIC &
LIEMBEANVITADERYS, SEERELREEENETELAREL S E EML (Electro-
absorption Modulated Laser) ZEDHT/NA RIZKBT—EF U2 —~DEHMIZEITOEND,
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U HBEITFONE, COEUY TREEROFMEBFICEL2BEREREGET S LT, ERN
DBREDTORBORRFZFIZODVTOREREF/AICENFARETH S, Fonf-FHREENT &
T, T3AND—ICRELDDAPCZOMOBBEDRELEREICEMNT S EMNFRETHY .
BIZIEL, ZROBHEKBZFCESTI2AOHOKREELEE L-EGHE. AORSFYZIZENT,
T T—RICKHEEEBOVNEMELZOLTE - TLDTRELGHEOERICEML TS,

FIMEEEURBHEBLLT, F5 7z 02 EALELERECVYORELED TS, V7
JDEVEFRBEZFRALELAT—FIRICEY., RICGVEREGEVHERFLT
WE, RERIRLF Y )T EZRAET HINEREBEOMMBEERT 5 &L TERDRRISHISAATEE
ThY. ERELGABREZEL THEA VI SMAITELTOEMRZEIE LTS, £0OMIZS.
MEMS ZRAW-FEDOYWIEEt Y. TMR (Tunnel Magneto-Resistance) ZHAUL\f-ERE#MS >
YZIZTODVWTHLHARZESH TS, A YL ZOIMBT—FIZ&Y SR TLOMREZRE
D13530THY. toHZREB LI RATLEZEL THEAIGELGHRICERKT S LEBIEL
HEMARZEDH TS, FBETIE. ShoDEIH TN, ROBEAEBHIZDOVTHENT S,

737 UFENMRE U HICET SHRO—BIEHEERTAERET SRS RERMBARHENE 1PI004596 DXIEEZZHF-EDTY,
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A/ R—=2a3VEBLEYRTFILVHEDOERRIZDOINT
Realization of a Sustainable Society through Innovation
Ury—THAet HARARER, MR K
Corporate Research and Development Group, Sharp Corporation, Makoto Izumi

E-mail: makoto.izumi@sharp.co.jp
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Higher-Order Topological States in 3D Woodpile Photonic Crystal

Huyen T. Phan!, S. Takahashi?, S. Iwamoto?, K. Wakabayashi!

'Kwansei Gakuin Univ., Kyoto Inst. of Technology, *The Univ. of Tokyo

The topological phases of matter, which were first discovered in electronic systems, have significantly
extended our understanding about condense matter physics. The main property of d-dimensional topological
insulators is the topological protected (d-1)-dimensional boundary states which are robust against the defect
modes and perturbations. Recently, a new class of topological insulators called higher order topological
insulators has extended the conventional bulk-edge correspondence theory and increase the motivation of
finding new promising topological materials.

We theoretically design a 3D PhC structure following diamond cubic lattice and numerically study EM
wave states in this structure. The topological states are numerically founded between two types of unit cell
which have the same photonic band structure but opposite topological properties. The emergence of 2D
surface and the selection rule for the 1D hinge states are explained based on Wilson Loop. Our numerical
results of wave propagation in 3D woodpile PhC are essential and put a step toward the experimental

realization of topological waveguide in 3D PhCs.

P-25

Nd:YAG-PLD ¥%iZ & % as—grown MgB, J D /R

AW G BB OKENL EHOREL LA PR LR M, BE L
R A

PRATESABERT, PARORUR TR, P RER AR, BN S B SERT

For L, BURE L A A — RITHW B EIER R LT MeB: (BAREEEIRE 7. =39 K)IZHFB L,
Nd:YAG L —H—& HW o Sv A b —W —HERE (Nd:YAG-PLD) J£IZ & % MgB, MEO/ERIZH v #H
AT &Iz, AWFIETIE, MgBy HEIRVERIRHI TR S 41D M0 DA Z T 272012, BEE%E T
T as—grown K RIZ K 5 MgB, WM DIERUCER Y #LATZ, 24 BITRUES 2 28 2 TR U 7o i
DA SO GBI OV THE T TETH 5,




I A PR BATE S 2023 AR 2 [MIEEES

P-26

7T R W R X D MR A T G0 A

RER PRI, N R AR R R =T EE 32

VREPE SRR T, 25 INKEE

BAEIZ X 25095 T) ORGEFHI AR D HI T\ D, (BINREER HIX, DD o VX EICEENDH D
VUB T UNSE N~ — T — L LTI 2L &R L, AR CIIEMER O 5 e =
I F T LT EHT Y RA T A L) T oA BHEE L, H VX~ T v ORI Z %
S BMEE A O CEBEICHDE Uz, ARERNR T ORI, SR & aob iR SRR R Y
RONEBBRENTE I, £/, MEET T 0.08, 0.25 ng/ml OEJEER CE BTN TE
72

P-27

FIBLE OCT (2 & % LM T3 O FEMAE - & o) AR RERS 15 R TAf

NG KRR, ORI (EZ, M OKEC, ME EA R ORE

PRI R EBE S AT DT GERE, 27 7 v RiRaAlatt

VA, HTART 4 VLR EOTEMA~Da—F 0  ZBEIRREEL TRV . ZHELSL)E
EREA TS, LorL, ZOEEFHIIIA S TldZe < FrICIFEER DD @ /o ERE IR 9~ 5
TFEDHESL L TR, & ZCANIEIL, IHDEREH ORI K 26Tl E st (rIEE 0CT) %
RAWT, $ 7 X7 v CFRE O RRE TIEMEE « Rk BRI E Wi g Bl 22 4 vTRE & 5 D RF
M FEDRTE 21T - 72,

P-28

TEHRIEIZ X DB 354K pn $25 ZnO/Cu-O DERL

HAS AR AR AT A MR BRI Bk S

'BFXRET., (EAFXRETL, SH¥PXT

VAL CIRAE) 84K ZnO/Cu-O @ pn #:5 % glass/ITO Feb BICHE &7, BEOERGIEIC
IE, AV a— MEZHWTEY, BIERCEZELZ WD RWoD, FRHETIERa 2 M2 T 2
EMHRT, FRRIIZIE, RIGEMA~OFHOWFE TE 5, 4EIE, SEM & XRD fIZEIZ LY
VERL U 72 RRE DR & . 2 DREOBRAFHEDOFHEIZ DN CTOREREZRET D,




SO SEE 2023 4EF 2 [MEETES

P-29

Electro—Thermodynamic Cycle Power Generation utilizing BaTiOs; based ferroelectrics

doping rare earth elements

Takanori Hiratani', Takumi Ichikawa', Shoma Yamaguchi!, Tomomi Nagatani',
Takuro Kawasaki?, Masaaki Baba® Masatoshi Takeda®, Tadachika Nakayama®,

Hideki Hashimoto®, Tohru Sekino®, Akira Nakajima?, Hirohisa Tanaka'*

IGraduate School of Science and Technology, Kwansei Gakuin University, Japan, 2J-PARC
Center, Japan Atomic Energy Agency, Japan, °*Department of Mechanical Engineering,
Nagaoka University of Technology, Japan, ‘Department of Science of Technology
Innovation, Nagaoka University of Technology, Japan, °Faculty of Engineering, Sanjo
City University, Japan, ®SANKEN, Osaka University, Japan, 'Car and Life—style R&D

Division, Daihatsu Motor Co. Ltd., Japan. *Corresponding author

The amount of waste heat energy emitted in a year is enormous and equivalent to the
annual electrical energy generated by power plants. Additionally, approximately 70% of
waste heat in the industrial field is low—grade, below 200 degrees Celsius. we are
conducting research on a new electro—thermodynamic cycle power generation that
generating energy by utilizing temperature fluctuations targeting low—grade heat. Our
approach involves using perovskite—type ferroelectric materials that leverage
polarization changes in crystals due to temperature fluctuations. We are currently
engaged in developing materials for BaTiOs—based ferroelectrics, which is non—lead
material and have a low environmental impact, to achieve highly efficient power
conversion. We have discovered that doping rare earth elements to BaTiO3 significantly
improves power generation. In addition, we compared the differences in material
properties by the number of doped elements. Here, we report on our latest research

results.
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