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HIGEPb-Fe EAMBIZE T AT EREHMIBAM vy F T OEHHA
Observation of nonvolatile magneto-thermal switching
in superconducting Pb/Fe-based composites
FURKEEE', NINS?, BAHHEE]
OM2) R4 #XK'?, R#E L% 2 FH #8°2 Hossein Sepehri-Amin'?,
M) Rk £F >, AE #— "
Univ. Tsukuba !, NIMS 2, Univ. Tokyo *
°Yui Sakamoto'?, Fuyuki Ando? Takamasa Hirai’, Hossein Sepehri-Amin'?,
Keigo Ito>?, and Ken-ichi Uchida'?
E-mail: SAKAMOTO.Yui@nims.go.jp

R ENA A~ F 7 (magneto-thermal switching: MTS) [ ZREE-CREMEAR DRI AT L TRV
ENET HHE - HEETH 0 | B REIEZ LI L LAWK E 1 U A v N EAR O A
JREL & 72 0155, MTS I3k % 78R THII S 1, FRICBRERIZIS W TIRBSEING X 5 8% 7
BRERIbNAET H[1], KIS, BREREBTIXE 17 — /=%t 2Bk L CTE YRS 0
flsn oo, BBRERZ RS, —F ., BBRETITEFBRERRET 720, SR
FhoRT, ZORMHICLY BEREERTIIEKRZ MTS B8l S5, T4, Sn-Pb /U ZIZEN
T, BEEE RS L E OB X - TAE URBMRE R, MGREL bR T 8
G TRfEFYE MTS (Nonvolatile MTS: NMTS) | 234 & iv7=[2], 2 D@L, Sn-Pb N> ZHD
FRTHE L 72 Sn BEIIC BT DR 7 v T2 B2 b TW0 5, BEBRER. Pb & Sn OBREER
S35 D72 X - T P ST EEIRREIC R S —J7, Sn ST HREIRRE A MERF L. R & L
T Sn-Pb N2 A RENEAMREREMERFT D, L7od > T, NMTS ORBUIIMS IR L% O
EREE & HREREO N EE TH D Z LAVRE S Lz, LovL, ZHUE TIZ NMTS 238 &
MTZVEIE Sn-Pb N X D X D e lin RN BEE E R T HAWEICRES LTV 5,

ABFFETIE NMTS OFEHIZBI G- 2 B sml (BoR ~ 7 v 78880 128 B L, BEMEEREZEA
LI EWE ZER L MTS FePEA4 A U7o, SRBEMEARR + 2 BRER T IH DA A T2 AW
BIZBWTIE, ORI I~ DORER b 7 v 7’0, TBEMEER OB b OIS X > TRTH
IREARE S ORI CE D, AWFIE CIXMAIN) 22 (8K P & TREGHEIR Fe 2/ A D
7= Pb-Fe BEAEMBE A ER L, (RIRMEIIZIT 2 BURE R ORGRAFIEZ 310 L7z, JE DR R,
%D Fe IR Z B S - EEWEIZB W TR IR ER b @ BVAE R AR S 41, NMTS 23811
STz, FRETIL. Fe MRDIBEGL « RIBREFIEIZOW TR LR AR ET 5,

[1] M. Yoshida et al., J. Appl. Phys. 134, 065102 (2023).
[2] H. Arima et al., Commun. Mater. 5, 34 (2024).
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HBI=E Sn/Pb BBEEMHICE T 5T ERERSABRR A v F o J O
BERRIZ X % HE
Nonvolatile magneto-thermal switching controlled by the formation of microstructure in
superconducting Sn/Pb multilayered composites

BRRFTHEEL |, NINS?, SURKEES, ML KE* OM) P £F ', Rk £% %, Hossein Sepehri
Amin??, (M2)3RA K23 FH £82, (O)ESE #¥‘ ko £ KA @23
The Univ. of Tokyo !, NIMS 2, Univ. of Tsukuba®, Tokyo Metropolitan Univ.* °Keigo Ito'?, Fuyuki

Ando?, Hossein Sepehri-Amin*?, Yui Sakamoto®?, Takamasa Hirai’, Yuto Watanabe*, Yoshikazu

Mizuguchi?, and Ken-ichi Uchida'"

E-mail: ito-keigo131@g.ecc.u-tokyo.ac.jp

B~ 2D A METICIREW T, 2RI ORI 21T 5 2 L ITEF7 /31 AERROR) L=
FAX—ENEFAOBAICB W THEFICEETHD, TOHTYH, W REINEE L L
(AN & T2 XA T 10 OB K o THEEROBRERZHIH TE 25 THREAA AL v F
7 (magneto-thermal switching: MTS) ] 1%, BEENAYICENR 2 HlE TE 2B L L TRAICHIZES LT
W5, FROBEERIZEWTIE, BEERBICIT D 7 — =t OTERUC & 5 B35 o i
L EREIREICR T 5EFEVREDORIEIC L > TERA MTS Ml <5 [1], ZHUCEL T,
[ R Bs545 % 8 % 2 SN A FIUIN L CRMREDIRRB IS (b S /714, RS L CEBEIREEICERB S
BB EmOWEAMEERN T 5 [ REREME MTS(Nonvolatile MTS: NMTS) | BLG: 08 5 —Fli B {8
ROFIBER TH D Sn-Pb /N FIZEBWTHRAE 72 [2], Sn-Pb N> FIZEIT 5 NMTS 1%, HIn
U 72 AN 2 B s U 7 BRICER S5 25 2 0 /NS W Sn OFEIIZRER S b 7 v 7 Z L, FREIREE
ZAERF L7 Sn LBAEIRIEICEL LI P WIEFT D5 2 LIk o THRBET D EEZX BN TN D,
L2223 s, ZAVE TR R 7 v 7 & NMTS OB DUV TRIBAIICTA L 72 FZBRENT 720,

Z 2 CARBFZETIE, Sn/Pb ZREEAMEHIB W TZOMMESEZHE L, MR N7 v 7R E
NMTS OFHB Z RHHNTTHA L7z, B —FEHEREMAR Td 5 Sn 36 LU Pb DML N OHMAFE D4
BARZHEME L L, 7 =— VB, [EIERES ., EIERGEI O L FEE OV 1 7 )L 2k 0 k4
F@Dﬂbi@%ﬁE@%Jm%%mfswm@%ﬁﬁéﬁﬂ%WQL e R LB L > T
TREE 2 I L7z, Z oRBHT R L, IKIRIC 31T 2 8RS SR ORI T & B o BfR %
A L7, AR CIE, MR LEIC X AROR T v 7R L & NMTS ZLOFEBIZ OV Cikim
Do

2 E B ElN

[1] M. Yoshida et al., J. Appl. Phys. 134, 065102 (2023).
[2] H. Arima et al., Commun. Mater. 5, 34 (2024).

[31Y. Saito et al., Scripta. Mater. 39, 9 (1998).
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FLEREDORGEEICRITT A EFOEE
Effect of 4f electrons on the thermal conductivity for rare-earth oxides
EXRBEEHR ", FWWKRME 2, YIILKME 3, 2XYES, EXEFHS,
OEMFELE, NUIoURV2 AP AU FalarvIrvs Drvuadys
FBE—BR4 arrOrs KHMBES
'IST-Hokkaido U.,?Pusan Nat’1 U., 3Seoul Nat’l U., *Nagoya U., "RIES-Hokkaido U.
OM. Yoshimura!, K. Park?, J. Lee?, J. Cho®, H. Jang?, 1. Terasaki*, A. Jeong®, and H. Ohta’

E-mail: yoshimura.mitsuki.a9@elms.hokudai.ac.jp

BE AREEXHIC On/ Off AU D EBEXALFAAAL v FNER SNLTWVWD, Fxl
EREME IR ERR ) & B O T 2 EREAA A~ F 20 < sy LUSL, KRz, CeOz
it e & LT:¥1L7\/I' V?LZ)§E'<§Z}7L£§}\¥X4) v FREE R LI 2 EnD ., B I ER LT

W5 AWFZETIRETCIRIBIC I 1T 2 BYRER|TR L R THRF 2 HICT 5720 LnnO0s (Ln =
Sm, Eu, Gd, Dy, Ho, Er, Tm, Yb, Lu)ERDOBYRER 2 G~ TR R, A BT OFG 2 RmEd 5 R0
BoNT-DOTHRET S,

EER  JEEH) 100 nm @ LnyOs (Ln = Sm, Eu, Gd, Dy, Ho, Er, Tm, Yb, Lu)#f5 4, PLD {412 X 0 (001)
YSZ B Elc~T a2 v v LR &
. TDTR {EIC LV BEOBYRERZ FHH

e HLLLLL b

4f0

15 — T —
R XU LnmOs #IEOBYLBER 2R, o :Ce4+ o
Pl DT DICERIL TR k> Ts - £ U
7z CeOa, PrOs, THO, WIROEIMAE RS & 4ol 1
RUTZ, 4 BFEOBINIE, LnnOs 7 E Ce - ]
B BRI BB A5 LTz, 4 3 Bra 1
WOlIE L0 DA U RERICEBLEST 8 | IP s T :.Lu‘
L7074 THHE TR, =RV F— % i ' Eud+ Tg3+. .ECr Yb3+| 1
MENZ E DD TRBICEEEEERIE  F ® % smy” @ 7o
FLEEZIC, UL, 4 ETOBE N1 B
fEE ST F IR VWD e D, KT 0123458678 91011121314
RENZAT & OB E T LTV 5 AlReENE Number of 4f-electrons

7j§lﬁll/\o J:_I EI j:\—-@)xj_i \—Eg Lf #Jﬁﬁﬁ‘lﬁ
LB IREE, WuEAEEEIZHOWT
b Eam L7200,

Fig. | Room temperature thermal conductivity of oxide

thin films with various 4f electrons.

SZ&X#k [1] Q. Yang, M. Yoshimura et al., Adv. Funct. Mater. 33, 2214939 (2023), [2] M. Yoshimura
et al., ACS Appl. Electron. Mater. 5, 4233 (2023). [3] Z. Bian, M. Yoshimura et al., ACS Appl. Mater.
Interfaces 15, 23512 (2023). [4] H. Li, M. Yoshimura ef al., Appl. Phys. Lett. 124, 191901 (2024). [5] Z.
Bian, M. Yoshimura et al., Adv. Sci. 11, 2401331 (2024), [6] A. Jeong”, M. Yoshimura” ef al., Science
Adv. 11, eads6137 (2025).
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EHE LT ER X vIL Gen.Snx BIE/Si DIREFHE
Heat conduction characteristics of strain-controlled epitaxial Gei-xSnx film/Si
PRABTERET |, E#BE2 OB ! EH FEH' FH £! G &R
I BE—BR2 A FHL
The University of Osaka?, AIST 2
°Arata Shibagaki?, Ryosuke Hotta?, Tsukasa Terada?, Takafumi Ishibe?,
Yuichiro Yamashita?, Yoshiaki Nakamura?
E-mail: u966757c@ecs.osaka-u.ac.jp
[E& - BB &4, 10T TAA R D— (KRR BNCERE LT, Si ZER B WV ECEER Mk
PER STV, BEMERER BiZm THART (PF) M k& BYRER () KBS LEL
SNDH, TS OHBEREROT-OMERER LITEE LV, GerxSnyxid, Ge HIRD /N FHEEIZ K D
& PR, BT/ CEGELICER L 7R xS I TE AR \V IECEMECTH 5[2], @H ., x D
BINX, 647+ / CRELOMRE (B 122 T, TRV =2 FLTL AL —EHEET H
yRaynAR—=vxzrx (BC) R (PFIFLE) 267263, LarL, x>0.06 Tidk, TN —DiEH
IR DIZ0IZ BC AR MNEI S LT PE M LRV, £ 2 T4 I, x (I TEOHIENC
HH Uc, EMERINC KO AL —0 EFZR L, Kx & BCHIRDOMNAZI D, AWFIETIT,
JEREERIE L7 R x 2 H T 2T B X %3 ¥ /L GeraSny /ST OFREAN 2B U, FRZ, AHAL -
EDMEEBRHEIC RET B A O T 22 2 AL T2,
[ZZBR51E]  Si(001)HAR 2 = =224 (~108 Pa) |38 A L7-1%, Si ZEtR IR m D 72 5
TRERN Ge Ny 7 7 g a2 B BERE L7e (VWS : D-Ge, R : H-Ge), Zh 6D Ge /N
v 7 7 J& 12 Ge & Sn % 120-160°C ClRIFFZAAE 3% Z & T, GewxSnx il & Jak L 7= (x~0.05-0.20),
AREBEZA A EN (A A FE P AS)NTED R—E U 72T, v U 7 REZRE L, M
PR, RS EDEE R (RHEED) & it~ » B2 27 (XRD-RSM),  BVERAMEREAT 21X,
ZEM-3, HEBRFENEEERE, Time domain thermoreflectance (TDTR)#: % FV 7=,
[fR] RHEED XZ LV, Ge Ny 7 7 ORI FHEMICEHD L, =B H &2 v /b GerxSnx il
ISI(001) DIk % ffes® L 7=, Tk L7 XRD-RSM HIE L 0, £ OHL D-Ge A5 Z &
T, Gen SN BIZIEMFEEDSHIM S IV TN D Z ERbhoTz, K GerSny I T, x HKIZHE- T
BT 4 ) CHELMEE S L, TE GeogsSnoz [ FMEk (~33WmMIKY) 2R LTz, £/, A A VEARI
B CORERZACITBR SN2 D o7, T O OFERIT, REEMRER LRI DL EEZ DN
%o AFHEH T, B = B F % 2 v /L GeraSnx IR DAREVRFE & Bt BRI DWW CERR T 5,
(%] AWtRo—HL, B JHEMIE A (JP23H00258) . JHARAFZE B (JP23HO1361) OD3C4E
WXL viThnr,
[Z&3CHR] [1] Y. Nakamura, et al., STAM. 19, 32 (2018). [2] O. Concepcion et al., ACS Appl. Energy
Mater. 7, 4394 (2024). [3] S. Gupta, et al., J. Appl. Phys. 113, 073707 (2013).
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BRICBIT2EAHMBRES I BEEED 3w EICTKDHAIE
Low-temperature thermal conductivity of heavily doped Silicon measured using 3 method
RAI OMEE—IE HAKEFA BEE HNHE
O(M1) Kazuki Watanabe, Keito Yoshinaga, Ryo Toyoshima, Ken Uchida
Dept. of Materials Engineering, Univ. of Tokyo, E-mail: watanabe@ssn.t.u-tokyo.ac.jp

WA, ALCARRE OGRS KTk, R T =22 2 —DEINEEDBIERL D

[1]. 2O X7 F0 D, HEBE I OHNEZ BRIEL T, CMOS R[] 2% A %2 5815 C el

DK S CEMESEAIKIE CMOS HifOBFADRFTEZN TS, L Ledih, 2317 CMOS

;%*IEIE&T ERHEID 10" om™ L~ LD @ AR EE DSV 7 STl DWW, RIRIZHB T HEYR

TFEAETHRDIL T2, ABFFETIE,  EAMIREE p A Si ok (BEHTEE 0.016 Qcm)
@%Mx%fﬁ% 3w IER21ERAWCCTHIEL =D THET 5.

TSARIE, V3% 10 nm, 20 nm, 30 nm (FEHAHIRE 1x10"° cm™), 1pum GEARASHIY)
TREE 6x10' cm™) & 4 FFHDO R DR CTEFRLL, BALIE LiZe—2— LU e U TiRE
T2 4 S EEOT NI MR E T ANV T T T 4T NI =0 ATy T2 7R W CTERIL
72 (Fig. 1). PIETIL, 7AI=0 LMD 2 S OEPTE R CHEGUERE LT AT A RS A E 5]

\ZORE, TAI=T LR O BN EN D AT E RGO BN EE 5IKCE TS RE FIc ko fE
BOEEEZZLFIE, TAI=U LB OFEICHEEK TS 3 WEHHESZey 70772k

DEHRIL7Z. $£72, TAR=0 SRR IR R L 3 RIS 505, Al—Si0,—Si ZEARE DI
FE ERZRO Tz, IR | um B O A A IR B I TR AR IR FE D BILR 310 DR $H 7.

RIRICEITD 30 BT DB ESREHAICHE T &AL, BWEBENREOKR TEEBICE
D728, M Em DL LVZITR0T NI ETh D, BWERE X E B R H o2k L Tw™%
TIRAFT D, 2D, BIEHERZFEUHERE R OB 2RI 2120, KRR TIE=RI0S X
DE R COFHAIDMEE L7225, Fig. 2 1213 300K 8L 100K TO T L= AHIHROIEE E
FAT DAL E AW S w DERZ R U2, 100 K CUEEE f o0 5288 2 KR itk TR JE B J-28
RELROTNDZEN DD UL, EERIZE AR E TR 5L, Sy NEmRE Stk O %
BB ICI0BIRE BRI A2 TIELVME B2 lE TEARWREN R A L.

= ZCARBFZED BT DO D AR L E VBRI AR L, SOICE R
ST omy /AT T HNWHZET ERLOEA MR L7Z. Fig.3 12 70 K (2B 1T AT L w
0)5?11?»%/??‘ 7, Si R E SiO; Hﬁ@%i_%ﬁiﬁ Lt%?/l/_ﬁ‘(0>7/r T AT EAT
VY, 70 K (2B D AR 6x10' cm™ @ p B Si B OBMERIL 276 Wm 'K & KD
7=, 2 iﬂfa%/%f“ 110" cm™ @ p A Si FE DEVRE R 730 Wm 'K '[4] & b~ TR ME
Lo o BRIR CIRERE O @ WHME Z VWD 2 & T, A% LV IKIROBYRERZRD 5.

BEE AR O—ITIST 2—r v 3 v NUFERRRE FHE (JPMIMS2067), FHfFE (25H00731), ASPIRE

(JPMJAP2411) D3R %E5ZT 7.
[1] International Energy Agency, Electricity 2024, https://www.iea.org/reports/electricity-2024. [2] D.Cahill, Rev.
Sci. Instrum., 61, 2, 802 (1990). [3] S.M. Sze et al., Solid-State Electron, 11, 599, (1968). [4] D. Fortier et al., Journal
de Physique, 37, 2, 143 (1976).

oaf T ' ' Sedocoooomon, |
0.38 = 10% T e, ]
= Jo3 N
\K/ 0.36 [ Q Si substrate with °\
= . 1 025: = high impurity density and
< 0.34 1 OOK lo2 = IE 0.5} 1um thick SiO, at 70K ‘i\ -
032f % Jos k5= 276 (Wm 'K v,
L = 3000um, | = 1000pm 0.3 -1 . . °u4- 0.1 . ’(s,oz =0.34 (Wm K™ |
w = 10pum,a = 200um 10 10 10 102 103 104 105
Frequency (Hz) Frequency (Hz)
Fig.1: Schematic of the device Fig.2: Frequency dependences of  Fjg 3: Frequency dependence of
used in this study. temperature increase of Al stripat  temperature increase of Al strip at
300 K and 100 K. T0K.
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TR ng Z AL = FIRE A7 R R E R AR F R DR (2)
Mo & K U Al BRIZE 1T % E N 75 [R] 0D # 41k 85 3 0D B Aif
Development of a measurement method for in-plane thermal diffusivity in thin films using a
striped heating pattern (2): Evaluation of in-plane diffusivity in Mo and Al films
ELw, OAR BEA!, AKX BEE !, ILITH—H8!
AIST!, °Hiroto Arimal, Takashi Yagi!, Yuichiro Yamashita!
E-mail: yuichiro-yamashita@aist.go.jp

HNRENVEAS R O MERE 2 R IEREFE UL, N M OERRER - B —y ZRE L i
ES M OBRERNOFHMIi S LD, LLRR b, T/ A— MR T — LV OEBEOENT
[¥1] D BN R R PR I L3R 1O U O BGEL R N 1272 D, £ D72 HE G &N m o
BUWPEIT R D LB Z b D, EHE T, BHEREERICB W TSI L DB 1 v F
DIFEPTOILTND D, BYREROWPEIXHE S ISR O H[1], AR ClEmia
BEmEDO2H 5, mHNITT A OBWMHEOFHREAT ORI EZ B L 35,

i PN 7 Ta) D Bl 05 1 8 D 7o O I AR FIE CIER S — T Y 7 L 7 # U Z{E(TDTR;
MR UJ 2 # v Z 8 - i@ CRNE S 2D 2 W5, IEVEE A Z v~ 2 7128 > T
RIZT 22 LT ABORIISHIRDMEAS S = 2ok 5, sl mOMEED 7 A
VIR 23 um, FA DOy FIE69um THY, e —T7HD ARy A X(E 2.1 pm T
b5, TRGHIIMEBNDT A k& AR—Z ETRIEZATV, WE ORGSR A RIRHZ >
L=y a O Tr7 4 v T 4079228 T, BN ROBMEEZFMT 5, M 1
Mo(100 nm)/Qrt glass & Al(100 nm)/Qrt glass (Z331F 5 TR A5 5 OREIFEFIZ 777, Mo iE& A
LRD ZA_—=Z LD TRAZZOREME, WE L BIZTA » EDOBE LY, L EeHHITEM
SND, AIEOBGERIL L VL TH D3, T ALED Mo & 0 & BYRER A &

CICHRT D, A TIZ, Mo IRE ALIRIZERT 5, N OBEIEIZ OV TG T 5,

12 T T T T ] 12

Al(100nm) /Qrt glass
—— online
—— on space

1.0k Mo(100nm) /Qrt glass | 1.0
—— on line

—— on space

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
t (us) t (us)

1. (Z£)Mo(100 nm)/Qrt glass & (47)Al(100 nm)/Qrt glass D —F U 7 L 7 X > 2 {3 B O B§EFERN
[RtRE] ABFZE D — ISR AR F 22 B (JP23K26056) . BRERAGAIFZE (1 2F)(24K21593).,

JST ERATO WHSMERENA Y 1 = 27 F(IPMIER2201) DX BIZ L W i1,

[1] H. Nakayama et al., Appl. Phys. Lett. 118, 042409 (2021)

[2] A. Hasegawa et al., Sci. Reports. 14, 1 (2024)
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Machine-learned molecular dynamics uncover phonon coherence and lower bounds of
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O(P)Xin Wu', Zheyong Fan?, Penghua Ying3, Masahiro Nomura' (1.Univ. of Tokyo, 2.Bohai Univ.,
3.Tel Aviv Univ.)
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Revisiting van der Waals interactions in AIN-Copper via Machine Learning Potential

O(D)Wang Weitao', Yunhui Wu', Sebastian Volz2, Masahiro Nomura' (1.The Univ. of Tokyo,
2.LIMMS)
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Control of thermal conductivity using UV-light and magnon conduction in
CayLasCu2404; single crystal
P. Lotfalinezhad', M. Matsunami' and T. Takeuchi!

Toyota Technological Institute, Japan
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1. Introduction
Heat flow switching devices actively manage
heat in modern electronics, preventing overheating

and improving reliability, especially in advanced

technologies where traditional cooling is insufficient.

At room temperature, materials like CagLasCu2404:
with one-dimensional antiferromagnetic spin ladder
structures exhibit high thermal conductivity (~100
Wm'K-") along the ladder direction, but low
conductivity (~2 Wm'K-") perpendicular to it [1].
This anisotropy is due to heat transport by magnetic
excitations called magnons, which occur only along
the ladder. By destroying these magnons, a
significant change in heat flow can be achieved,
making CagLasCu2404; a promising material for heat
flow switching devices.
2. Experimental Method

CagLasCu404; single crystal sample was grown
using the traveling solvent floating zone (TSFZ)
method. The thermal conductivity (x) of the grown
single crystal was measured using both the periodic
heating method and the relaxation method.
3. Result

As one of the most effective switching
mechanisms, UV light was used to destroy magnons
in the device by exciting the electrons involved in

their formation. Figure 1 shows the XPS spectrum of

the valence band of the CasLasCu2404; single crystal.

Since Cu 3d electrons have a higher photoelectric

cross section than 4s or 4p electrons at certain

photon energies, the main peak comes from Cu 3d
electrons. Using light with a wavelength around 365
nm (3.4 eV), these 3d electrons can be excited into
the conduction band. If these excited electrons carry
local magnetic moments, the magnons can be

destroyed by this excitation.
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Figure 1: XPS spectrum of the valence band of
Ca9La5Cu24O41

The thermal conductivity along the spin ladder
direction was measured at room temperature. When
the thin sample was exposed to 3.4 eV UV light, the
thermal conductivity dropped by a factor of 3.6.

4. Conclusion

In this study, a heat flow switching device was
evaluated using a thin CagLasCu4041 Single crystal
as the main material. Changes in heat flow were
measured with the periodic heating method while
ultraviolet light was shed on the sample. As a result,
the heat flow was changed by a factor of 3.6.
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Thermal conductivity measurement of unprocessed microparticles for TIMs
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“Institute of Industrial Science, The University of Tokyo
“Institute of Science, Tokyo
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As modern electronic devices continue to shrink in size while increasing in power density, efficient thermal
management has become a critical challenge [1,2]. To address this issue, thermal interface materials (TIMs)
are commonly employed to enhance heat transfer between the devices and heat sinks. Due to their ease of
processing, most commercial TIMs are polymer composites composed of thermally conductive particles
such as alumina (Al:Os) [3]. To optimize TIM performance, it is important to accurately determine the
thermal conductivity of these fillers, which often exhibits lower values than that of their bulk crystalline
counterparts due to structural heterogeneities [4]. However, direct measurement of the thermal conductivity
of individual microparticles remains challenging. In addition, sample preparation procedures frequently
involve processing steps that may alter the intrinsic thermal properties of the fillers [4,5,6].

In this work, we present a straightforward sample preparation protocol that enables the characterization of
the thermal properties of unprocessed fillers. Using time-domain thermoreflectance (TDTR), as illustrated
in Figure la, in combination with 3D FEM simulations, we determine the thermal conductivity of
individual AL:Os microparticles with diameters ranging from 100 pm down to 4 pum, as shown in Figure
1b—c. We expect this approach to provide a reliable approach to characterize newly synthesized fillers and
to support the development of next-generation TIMs for advanced thermal management applications.
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Figure 1: a) Schematic of the experimental setup used to measure the thermal properties of individual
microparticles. b) Simulated heat dissipation process in a 50 pm-diameter Al-Os microparticle. c) TDTR
measurement signal fitted with FEM simulation of an unprocessed filler.
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Anharmonicity-Induced Enhancement of Thermal Transport in SiGe Alloyed Nanowires
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Semiconductor alloys exhibit significant potential as thermoelectric materials, enabled by their ordered
crystalline structure. In addition, the presence of mass disorder significantly reduces lattice thermal transport
while exerting minimal effect on electron behavior. In the case of SiGe nanowires (SiGe NWs), the
discernible mass difference between components results in intense phonon scattering. As is generally
recognized, the introduction of disorder substantially influences phonon transport through elastic scattering,
thereby substantially reducing thermal conductivity. However, the role of system anharmonicity in affecting
thermal transport within SiGe NWs remains to be elucidated. In this research, we perform ballistic non-
equilibrium Green's function (NEGF) and non-equilibrium molecular dynamics (NEMD) simulations, to
demonstrate that introducing anharmonicity in SiGe NWs could unexpectedly enhance thermal conductance
of the system by up to 47%. We further observed that as the concentration of Ge was increased to over 10%,
the influence of systemic anharmonicity on heat transport within SiGe NWs measuring several nanometers
in length became discernible, and this effect was gradually amplified with increasing length. Spectral analysis
of phonon heat transport reveals that the enhancement of heat transport by anharmonicity is mainly due to
the augmentation of low frequency phonon transmission and an increase in mean free path below 2 THz. In
addition, the presence of anharmonicity results in an increase in Anderson localization length, which
subsequently reduces the number of localized phonon modes, and also exercises corresponding enhancement
on heat transport. Our research has enhanced the understanding of phonon heat transport in low-dimensional
disordered systems, providing substantial theoretical guidance for the control of thermal conductivity of

semiconductor materials.
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Figure 1 Anharmonic and harmonic thermal conductance of (a)Si0.99Ge0.01 NWs, Si0.95Ge0.05, (b)Si0.9Ge0.1 NWs, and
Si0. 5Ge0. 5 NWs as a function of length at 300K.
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Background and objective: A common feature of superlattices is that their thermal conductivity initially
decreases and then increases toward the bulk value as the period lengthens, typically attributed to a transition
from coherent to incoherent phonon transport [1,2]. However, the underlying mechanisms remain unclear,
especially as increased band folding in the phonon dispersion with longer periods suggests enhanced
coherence. This work investigates the role of coherence in two-dimensional graphene/h-BN superlattices,

aiming to elucidate the fundamental mechanisms governing thermal transport in these systems.

Method, results and discussion: All simulation models have identical dimensions (128 nm X 10 nm) to
eliminate size effects (Figure 1a), and all superlattices use a stable zigzag interface [3]. Varying the period
length L, alters the Brillouin zone and the excited phonon modes. Using classical molecular dynamics
combined with ShengBTE, WPPT, and the Simoncelli formula, we decompose thermal conductivity into
particle-like and wave-like components (Figure 1b). Wavelike contributions, dominant in the 5-15 THz
range, are identified as the gap between red and blue curves. The coherence time to lifetime ratio (z./t,) is

mapped across phonon modes (Figure 1c); brighter regions indicate stronger coherence. Results show LA

modes dominate heat transport, with intrinsic coherence as the primary mechanism in L,, = 0.85 nm.
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Figure 1 (a) Schematic of the graphene/h-BN superlattice structure with varying period lengths L,, = 0.85 nm ~4.27 nm. (b)
Thermal conductivity of L, = 0.85 nm obtained from different methods. Red: total contribution (wave-like + particle-like);
blue: particle-like only. Solid and dashed lines represent classical and quantum-corrected accumulations from WPPT,
respectively. (c) T,/7, ratio across phonon modes for L, = 0.85 nm. Brighter colours indicate stronger coherence.
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al. Science, 2012, 338(6109): 936-939. [3] Wu X, Ying P, Li C, et al. International Journal of Heat and Mass Transfer, 2023,
201: 123643.
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Machine-learned molecular dynamics uncover phonon coherence and lower
bounds of thermal transport in disordered superlattices
Univ. of Tokyo', Bohai Univ., China?, Tel Aviv Univ., Israel®
°X. Wul, Z. Fan?, P. Ying?, M. Nomura!

E-mail: xinwu@iis.u-tokyo.ac.jp

Phonon thermal transport exhibits significant potential in nanoscale thermal physics, especially in
semiconductors and insulators where the lattice thermal conductivity is almost entirely derived from lattice
vibrations. In periodically alternating nanostructures known as superlattices, composed of two or more
different materials, phonons experience multiple reflections and interference at periodic interfaces, leading to
the formation of unique phonon spectra and coherent transport ['?1. Disordered superlattices, with their complex
interface scattering and localization effects, usually serve as valuable systems for contrasting with perfect
superlattices ©*). They have also been extensively studied in the context of phenomena such as Anderson
localization, highlighting their potential as unique platforms for broadband quenching of phonon transport ],
However, the role of phonon coherence within disordered superlattices has remained overlooked.

Taking MoSe»/WSe; lateral heterostructures as a model system, we demonstrate that the intricate interplay
between wavelike and particlelike phonons, previously observed in perfect superlattice only, also occurs in
disordered superlattice. By employing molecular dynamics simulation based on a highly accurate and efficient
machine-learned potential constructed herein, we observe a nonmonotonic dependence of the lattice thermal
conductivity on the interface density in both perfect and disordered superlattice, with a global minimum
occurring at relatively higher interface density for disordered superlattice, as shown in Figure b. The
counterintuitive phonon coherence contribution can be characterized by the lagged self-similarity of the
structural sequences in the disordered superlattice. Our findings extend the realm of coherent phonon transport
from perfect superlattice to more general structures, which offers more flexibility in tuning thermal transport
in superlattices.
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Figure (a) Two pairs of MoSe»/WSe, lateral heterostructures, each consisting of a perfect (P) and a
disordered (D) superlattice with equal interface density. L denotes the periodic length of the superlattice.
(b) Thermal conductivity of MoSe>/WSe; lateral heterostructures, including perfect (P1~Ps, filled circles)
and disordered (D1~Dy, filled triangles) superlattices as a function of interface density at 300 K.
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Revisiting van der Waals interactions in AIN-Copper via
Machine Learning Potential
Univ. of Tokyo, IIS! and LIMMS?
OW. Wang', Y. Wu!, S. Volz"?, and M. Nomura'

E-mail: wwt-0528@iis.u-tokyo.ac.ijp

The AIN-Copper interface, formed by AIN with high thermal conductivity and electrical insulation and
Copper (Cu), is a critical and indispensable structure in fields such as power modules, LED packaging,
microwave circuits, and insulated metal substrates. However, the relatively weak van der Waals interactions
and potential structural mismatches at the interface may lead to increased thermal resistance [1]. Therefore,
understanding and optimizing interfacial interactions at the atomic scale is of great significance for
improving the performance and reliability of next-generation electronic systems. The traditional approach
to investigate the thermal transport characteristics at AIN-Copper interface is using molecular dynamic (MD)
simulation with empirical potential [2]. However, with the development of machine learning potential, many
research have shown that there are errors in the interface behaviors described by empirical potential [3]. To
examine the van der Waals interaction between Si and Cu, the machine learning potential (MLP) for AIN-Cu
is first established, and the thermal boundary resistance (TBR) are evaluated by both empirical potential and
MLP. Further, the Cu stacking morphologies on AIN are constructed with crystal and deposit Cu. From the
atomic level, the density of states analysis and phonon transmission coefficient are utilized to explain the
impact of various interface configurations on thermal transport. In addition, phonon wave packet simulations
further revealed the influence of atomic ordering at the interface on phonon transport.

This work provides valuable insights into understanding the interfacial thermal transport between metal and
nitride semiconductors and useful guidance for thermal management via interface engineering.
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Fig. 1 (a) The PCA for MLP dataset and Comparsion between NEP prediction and DFT calculation in energy, force
and stress. (b) The interfacial distance (Dinterlayer) and thermal resistance in AIN-Cu simulated by empirical and
machine learning potential.
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by Phonon Monte-Carlo Simulation
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Figure 1 (a) Scanning electron microscope (SEM) image of fabricated Si and Sio.sGeo.2 layers superlattice structure.
SiGe pitch is 30 nm and number of Si layers is 6. (b, ¢) Simulated thermal conductivity of Si/SiGe superlattice
thin-film as functions of SiGe pitch and number of Si layers by using phonon Monte-Carlo method.
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[1] A. 1. Boukai et al., Nature 451, 168 (2008). [2] T. Zushi et al.,
Phys. Rev. B 91, 115308 (2015). [3] /INH fti, Z576[RIFKZ=1iT

IR, 16p-2D-10 (2015). [4] H. Uchiyama et al., Phys. Rev. Lett.

120, 235901 (2018). [5] M. Chino et al., J. Electron. Mater. 52,
5128 (2023). [6] A. Q. R. Baron ef al., J. Chem. Phys. Solids 61,
461 (2000). [7] A. Gassenq et al., J. Appl. Phys. 121, 055702
(2017). [8] K. Takeuchi et al., Appl. Phys. Express 9, 071301
(2016).

O GeO,/Ge interface (I point)

—— Reference (Elastic)

Intensity (arb. units)

-10 0 10 20 30 40
Energy (meV)

Fig. 1 IXS spectrum of GeO./Ge interface at I'
point (4, 0, 2).
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REEHCESICEIBRIAVI VI VABLAVVL/FAVEVF
FREDRER
High-Thermal-Conductance GaN/Diamond Interface Achieved by Surface-Activated
Bonding
BRI, hERZR?, EFXE O &' 8 EX: & #E B xHF', SR F—8’
Univ. Tokyo !, CAS 2, Yunnan Univ. 3 °Bin Xu!, Fengwen Mu?, Shigian Hu?, Rulei Guo!, Junichiro
Shiomi!,

E-mail: xubin@photon.t.u-tokyo.ac.jp

Z LTV UL (GaN) ., AL A FE (SIC). BRILA Y UL (Gax0s) REDTA AR FEy v
TSRO AR RIT, BREBE, FAA VR, WHAGEE & W o SRS EIICBIT D
MR 2 RE L T D, LLRRL, ZIHDT A ZTBWTH O KR L OV LR
HETIZ o, HERBUCZ AEVEE BN L, 7754 2DOHEOMEREIR FANRZI 2 & 72 - C
W5, ZOMRBEICHT AEERMIKDO—2 L LT, PEEEEAMRERD L A Y RERIC
AT OHENER SN TS, LarL, HERE XA e ROSEIZBW L, Filo it
ZKPT (thermal boundary resistance : TBR) 234 U, BULHINHEINS Z & T, A4 ¥vEL N
WIZ D BHDENRHIR I D &0 9 BN & 5,

AHFGETIE, ZD TBR ZIKT 2728, SiOx & Ar ZHW et 70 v KA F U JRIC L DKM
IEPE(L#EA (hybrid surface activated bonding) #ffi% . #]T GaN & & A YE L FOHEAIZHEA L
oo NAT Uy RAFUPICTE Y RETEMAL & FRIRFIZ SiO A U X TaOHEFENFIREE 720 | &
5IZ SiOx DHEFHEMEH TH D Z &b, IRE (2.5~53nm) Z&EEEICHIEIT 2 Z &N TE
oo EORER, MR R AA VHTBOTRRICHE) Uiz, BRI 1 v X TEiL, 2 SOMA.
PLHBEI ORI SiOx M EN T ZJ@iEZ A L, TR TCOEMNIELE TH LR Th 5,
Rl A E OJE S 73 2.5 nm OS8R EOHEG S & i L TH B IEW TBRETH 5 83 m?:
K/IGW Z R L7z, S HIZ, FfEORE S IZxf3 5 TBR QR IZIEFICE <. BIEA 2.8 nm HEM
L72721FC, TBR X 83 75 34 m? - KIGW ~& 2SI Lz, o FB ) Ffric kv, Zo
TBR O¥ENNZ, & A Y& F/SIO ST S WO HAILBUEDS . XA YEL D7 + /) >~
(W& 1THRE) OEAEREEEKE S EREZEHET— REZEAL, 74/ Vv OI Ay T EINE
D& TREENE LIl S D 2 L i Sl

ABFFEIX, T A RSV Ry o T8GRO3 U A > MR T2 8772 72 i & B i 2 B 7
THLEEBIT, TEAT 7 ARMEEITI T D BREEEOMAIC B EIRL T\ 5, Zhid, g
KT S 2D S B HYEREIN RICH 532 DR 6T sk 2 BRRE 2 RO 5 R T
Hd D,

[1]  B.Xu,F.Muy,Y. Liu, R. Guo, S. Hu, J. Shiomi, Acta Mater: 2025, 282, 120458,

© 2025%F [CRAYEER 22-016 22.1
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PET DR ER LIEREEOBR
Relationship between thermal conductivity and crystal structure of PET fiber
BRREK L, fEMK2 OF| 55!, BF KiL? 2 BAXL mE Eht, Kg &2
Shizuoka Univ. !, Shinshu Univ. 2, °Hiromu Hamasaki?, Yuki Tanimoto?,

Haruta Adachi!, Hiroya Ikeda?!, Yutaka Ohkoshi?

E-mail: hamasaki.hiromu@shizuoka.ac.jp

[ 5]

KB IE R A TR O BMRE ST, —MITH BN O RS SEE IR HKFT 2 2 LB Em b T
BY, BIEEFIC X DRI ATED M B2 XY, &S FlHEOBYRER ) wE Ed 5
BOERBRMEESBRE SN TS, LoLaend, —RAZRES HfEOBERIE~A 772 X — |
WA= —Th Y, MR EOEE—ARFEL &, WHE B RO SRR BVYRER D01,
Gy TR O BABORIBAR I IE, BUMRERARELSFET L. MRE LT, BEFORELZEY
FTEMLEROFE 21T > 72356, Tl SN2 BYRER L, ORI SCKRSITKET D2 LI
7251, BIBEER A2 -itix, 4V O Ok L ik L CE L e b7, BchiE
RIZB T 2EHAORN I VPR Y, #RELT, g BERERR W EL T D AlEe
RS D, Ko TARIETIE, SIEEEEZMATARY =F LT L7 L—L (PET) #lifEic
%f U CHRI D2 ZJE L BMRE R OREEITV, PET i DBYRESR & iR L - ffbid
AP D BIFRIZ DUV TR~ =,

[1] Hamasaki et al., Appl. Phys. Lett. 125, 182201 (2024).

(ESTTEES
Fig. 112, SR Z 6t L7- PET it 0 EUx
AR L DSCEHA B BAR S - 7ot s b EE D B
RErm Lz, 7y MELS OBFIIEREO
EMfEREZRLTRY, A DIRZTHREN

b DL, ZhEFNORE% 160CTT =—/b

LI-REIORRTH 5. HICEMERORENT

E, 7=V KD LEDSER B

L0, FNCKDEBREE~DOFEITIZE A

ERONIe o7z, FEMEEROEEIMIR LT

1%, BMmEERIII S 2 N ) & B R

D, mor FRRHE O BB RS, RS A b R BAR 0 2w % s
TR, BRI KET 5 2 L b Crystallnity (%)

-7, Fig. 1 PET kit D BVRE R & i LB O BIfR

05 F n .

1.0
L

Thermal Conductivity (W/m-K)

" 1.0A
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FE—REFRMO+/ VREET 3 RXA—XZHAV-2YETA
Prediction of Thermal Properties Using
First-Principles Anharmonic Phonon Property Database

M. Ohnishi (KEEIEA) '"2T. Deng®, P. Torres*, Z. Xu°, T. Tadano (REFRIF) 6 H. Zhang?®,
W. Nong’, M. Hanai (ZEHJH) 8 Z. Tian®, M. Hu'®, X. Ruan', R. Yoshida (FHF) 2121,
T. Suzumura (i #FT 2 KX E) & L. Lindsay®, A J. H. McGaughey®, T. Luo®, K.
Hippalgaonkar’ %" and J. Shiomi (#ERFE—EE) 218

Univ. of Tokyo (BEKI) , 2 ISM (#t#®F) , 3 Zhejiang Univ., * Eurecat, ® Univ. of Notre
Dame, ¢ NIMS (## %) , 7 Nanyang Tech. Univ., ® Univ. of Tokyo (EX{&EE) , ? Cornell
Univ., " Univ. of South Carolina, " Purdue Univ., '2 SOKENDAI, ' RIKEN-TRIP, '* Oak Ridge
National Lab, ' Carnegie Mellon Univ., '® AxSTAR, ' National Univ. of Singapore, '@
RIKEN-AIP

E-mail: masato.ohnishi.ac@gmail.com

T & ) RTINS RS T o ) v & DM DYERL T & ORI EAER 2 R L. KR 7o pkRE

PEREL « T3 R &G H ETRAIRTHD, —F. BRIFOMELT — % X— 2 3BT
T — 2 PNHLT, B FEHEICESIERM T + ) VRO T — 2 RRRE LT D, A%
fm\#%ﬁ7¢/y%ﬁ§%%%7~y7u_-@m«mm)%%%L\@moﬁﬁmﬁéﬁ-
FEREMER B O IETARN T 4 ) R RNT LT, 07T — 2 VT T BYRE R 2 Tl 5
PTG T ma—F LRy NU— 7 BRI, mORE LR T — 2 QBN TS R s
THAT—=V U THIERER LTz, 1o, FETAVERHWERBMEA 7 V—=0 71280 HiLnE
B REMREMEI OB EZFE Lz, DAY MVBMRERS T 4/ Vi s THRIFEETH
D ARITEROIEFHFIDRESCE -7 4/ VHEAERAOBAZ#ED | MEHER A~ 2 ik 4

=
LDTYETHD,
I Stable Materials | | Unstable Materials | T T d PRI
o =
3
= - min. w <0 0.6 10
Crystal structure Harmonic Phonon Properties
Current target: Non-magnetic and * Phonon dispersion and DOS Strict structure optimization | & ;( 10° /
nonmetallic materials * Different methods for NAC, if necessary Volume vs. energy g P 0.5 { - P
& 9 ;
! = Born charge b\o"'o L 103 MAE (test) = 0.485
Symmetry analysis Volume 1 -
+ Primitive cell, size of supercell, PO caleylation Larger supercell for FC2 0.4 I E o3|
" P d + Original supercell size (< 150 atoms) P g = >
- it 5 Original supercell size for FC3 -
and k-mesh densities « Displacement: 0.03 A w =
+ Supercell: < 150 atoms * 1 Nyyrn Xceeds the limit, LASSO L— rczcac. g $ <100 /
regression, otherwise, FD method. e e ] 2 | 3 8 3
T ﬁ—/ El k] & MAE(test) = 0.402
Suycturel0 self-consistent phonon theory ‘% o\' 1 1 03 g 1072
1. Fullrelaation x 2 Anharmonic Phonon Properties Lol ol ool g 10° Na = 6066
2. Relaxation with a frozen cell g ) T -
Different k mesh densities Other effects Wavevector
l 4-phonon scattering, iterative 100
Born effective charge o FC2: harmonic force constant solution, el-ph interaction, ... ~
o FC3: cubic force constant 0.2 | MAE=(10 025/Nyrain) 125 B S st = 0320
o FD: finite-displacement [ Frist-principles calc. (VASP) ¢ i i i 103 =
FC2 calculation © Ngerst # Of disp. patterns for FD 1 Phonon calc. (ALAMODE) 102 103 104 105 10~ 10° 103
* FD method o NAC: non-analytic correction Traini i —1-
raining data size 1K-1
* Displacement: 0.01 A o DOS: density of states 9 Calculated kp (Wm™K™)

B M 4 ) T = AR A HWRBFEA =7 ) T 4 OIS, (a) BB T + 2 CHEER

@Juﬂ%? 7 7u—. (b) MFEMZERDORr—Y V70| (EX) LR DFEHT— 201 X280 5 TRIfEE G
BiED ki (HX).

[1] M. Ohnishi et al., Database and deep-learning scalability of anharmonic phonon properties by automated

brute-force first-principles calculations, arXiv:2504.21245 (2025).
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YTTI~ND T % ) =y 7 RO ERE
Demonstration of phononic resonator approaching sub-THz frequency
OMad K, MA Al LD ¥F
©Daiki Hatanaka, Hajime Okamoto, and Hiroshi Yamaguchi
NTT MR LR AT, B AERFEFRAST

NTT Basic Research Laboratories, NTT Corporation

e-mail: daiki.hatanaka@ ntt.com

BMEIRE) (BT V) 13, RUEEEO~A 7 ik (74 ) SHEL T, WENSHELS, S HITHE
FHZ X DHERTWNR N b IFHRIEE L LCRIAT 2 & ®EEE BLBET A ZA0/N - @PERe bIZ &
WDHEDOHFENRD D, FWEENEL T E7 1/ OEBMERBEEICRND -0, @mERARELNET
RBREMARICBWT, 74/ VOEBEERSZREAEES TS ZEIEFHERATH S, LLRR L, RO
W (74 /=y 7)) HEHROEZ LT, FOEERRAE NN 30 GHz KiiTdh v [1]. 2 VU ik (30 GHz #)
TENET BT A IME—DOREZRE ZRETIEE A EEIESN TV (2], AHEH T, Rlrfc 20
FATWD, 77T~V (>100 GHz) TG EER A © o7 + / = v 7 RGO /ERL & AR 72
WEIEE ORI ERERIZONTHET D,

RTSA AL, SUHEM BB LTc=4 7Y 77 L8 (LiNbOs, 600 nm) & SiOz#fifxfE (4.7 pm) D —JF
&N OIEM IS, JES 600 nm @ LiNbOsJg % K7 A = v F 712XV 200 nm fifhDE S F CHEREL L,
ZOERIZ, JFEN VAT 2a—H D TiI/AuERE Y 7 FA7IRICL > TRE LT, £ LT, THED S0 %
Uy hTyF U Il Ko TRIRICERET 5 Z & T, Fig. (@D X 9 72 LINbOs RO life & A A4 FH L 7=, &
FRICAR B A FIR L, 3ERER D O OSHBRE (|S,]) ZFHIL72& 2 A, Fig. @) OEEEISE R F 67, 10
GHz 7> 5 5K 100 GHz 355 D IRV ERREL L o O THEE DS | IR T 219 7 ¢ » THEE R B, FIRERE
I X DEAIREIT— RIHTN D, 2D Ly F8BILTHD 2 & &2 LR 2R N b7z, 100 GHz L% T
WET 2574 7 = v 7 RGO ILEE, HIEEEIN R CTh o B AR 7 4+ VR ORIHIC D722 2 B
RV AILAR—2D—DThHD,

ARFFEIL JSPS B JP21H05020, JP23H05463, JP24H02235 OBk &% 1) 7=,

[1] M. Kurosu et al., Appl. Phys. Lett., 122, 122201 (2023). [2] J. Xie et al., Nature Electron. 6, 301-306 (2023).

LiINDO; (0.2 um) TV/AU(0.1 pm) Fig. (a) Left: An SEM image of the device.

I — | Right: A schematic of the device cross-

section with s =2um and w=16pum.

(b) Frequency response of |[S;;| in the

device at air.

(b)

$11] (dB)

6 L \ \ I I I \
0.00 0.02 0.04 0.06 0.08 0.10

Frequency (THz)
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74/ =y BRADKBEE/BELD FRO SHhIVEREEKREFLE
Dependence of Topological Boundary Geometries on Wave Propagation/Localization in
Phononic Crystals
BHPRPRH ! Ol EX XX £, RE X3
Toyota Central R&D Labs., Inc. °Keita Funayama, Kenichi Yatsugi, Hideo lizuka
E-mail: funayama@mosk.tytlabs.co.jp

[IFC®iZ]  FReP—OBERICES SR SR OER (MR PUVER) 13, K
R ITHELZ M 2 HEE & UTHRE T 2 2 & D — T UaEORR A B L A AT RE LS
FTHHME U TR BIZBWTHER STV 5, BIEERORERMEIL bR e o Vi
HARENT D ETIHER T AN HERRGER L 0D, ARKTIE, &7 b —8—L4R (QVHE)
(CEDW TG SNIZBNAR 2 T, SO D bR v P VBT FAEE ) b Bl 5 SR
B R OARTRFFIE M OJRFENEIS DUV T EEER - BUEAYICHES L2/ R 2 W3 5 (1],

[5iE]  BWAFITER E R DR 2 O =PRI &0 BEY & O Bk 7 & B9 2 %
MK D, BT ZFEBICEE L, hR e P VB R AR L A AR E D
&T AR w VR E 5, BEROME TR T ORBAEICLY, DM (2 ),
TR BR), T—2F =7 (AR O3 FERAETHDL (K1), RiiHETEE
K7 a2 L ER S LT, BRI AR D EE I LV iR S, SR ORI
L—H— Ry 7T —IREFHI L - Tl iz,

(fR]  z B, B, A BETOERKT, MEEASREL L, MERAHE TEELTHD
Tl iz, ABIE D B AR DI ARENTELND ZENMBbN TS 2L BT
EVMERE R E R Uic, £z, Z B B30T 2 O RTEMEITE U Ko TR L,
B RS I H1T DI D RLEMEITE IS K> TRELS BT 2 Z LB nnoTe,

[£&®]  QVHE (ZHS D 3 OB G ) bl D HIERE B IC B\ T Bk D
B L RESEZBI L-, BETIE, ERICOWT, BRRRERRZZZ 2B OilkmT 5
FTETH D,

(2% 3R]

[1] K. Funayama et al., Commun. Phys. 7, 409 (2024).

Zigzag Bridge Armchair

Fig. 1 SEM images of the elastic waveguides consisting of the zigzag, bridge, and armchair.

© 20255 [CHMEES 22-020 22.1
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HETRILEX—OFRICAT rREYhILa—F—F— FOXERIE
Area-Enlargement of Topological Corner Modes for Storage of Elastic Energy
BILXBEER ! CD)F HA! e B, KA !

Graduate School of Natural Science and Technology, Okayama Univ. !,

°Yusuke Hata', Yuri Fukaya!, Kenji Tsuruta’

E-mail: tsuruta@okayama-u.ac.jp

RO AT + ) = 75K KRR 7t 22 BT HIE SO X TR L Tr AR kAR
RENBINL D T2, T RLF—Fh O/ I 728 T A ARFHIAHTH D L ER ST 5, FRiT,
F VAR GTIZEEFURIEDN BN 2 @ik bR v 2 )V iRRE (Higher-order Topological States: HOTS) 13, #%7
L7 RIS E = R L X — A IR DR 2 T 532 2 N TE 2 &S b[1], Ll b
HOTS 138/ N ISP CIAD BTN H DT, BR - K= ¥ — L OEBPRNETH H, AIFRET
%, HOTS #6320 T A7 4 /) = v V7 fEG2]DOEESF IS h It 2 A[3][4] 35 2 & T, a2—F—F
— MR REBETEDAZ 2PN LD THET D,

AR CTRHRE LT 7 + /= 7 i O B O E % Fig. 1(a) IS77, NABOYA FEo7k<
R RO (wi,wy) BHOTSIZFHE L, wi<w, DEXIZ MR INANARERETHD U =LA HENL
e DU ITALIE L, HOTS MBI 5 (2], TERAEE Tl wi < wo DIEABITEIZ wi > wy, O H BIfEI TR
teZ & CIEHPMEEOMIZ HOTS 24 U &8 % (Fig. 1(b) /), AWFETRET HMHEETIE, B HHER
& I B BRI ORI Fig. 1(b) OHITRT L 972 wi=w, OFHEEKAFHFAL TV 5, MifFiEIZ OV T
A PR CEA SRR AT 21T - 75 R % Fig. 1(c) (R, fEdAfis CIiadk B RO A ICBAL A
JFTELTEY, APLEENS L SHICHE L TWD, —F, EME Clda—F —%— Rk
AT IR > T D, R CHAIEZNENOAEBICER SN =R VX —REFHHEL
ol ZA, ERMEETIL21.6% ICHFE > T-DIx L TIREMIETIL 793% £ TER LZ, 2 fk
KLY, THEREZFAT L Z L CRAMBICHDEL DR L —2EL P IELNL 2 LA LN
Llpolz, AENLET LT R FIF —N—R2AT 4 VT OFIGHEATE S 2 L AURIE S
ns,

BWEE © AR — IR FAF R R B E GREFE S JP21H05020) OXED L & TEIE S 7z,

2% 3CHR : [1] B. Xie et al., Nat. Rev. Phys. 3, 520-532 (2021). [2] M. Ezawa, Phys. Rev. Lett. 120, 026801 (2018).
[3] M. Wang et al., Nat. Commun. 11, 3000 (2020). [4] C. Zhang et al., Opt. Mater. Express 14(7), 1756-1766 (2024).

(C) Max

Elastic energy
storage

nontrivial

mid-domai

_________

trivial

Displacement (a. u.)

________________

Min

Fig. 1 (a) A unit cell of phononic crystal. Red and blue bonds indicate intra- and inter-connection for each site
with the widths w; and w», respectively. (b) The schematic conventional (left) and proposed (right) structure.
In the structure we propose, mid-domain region is inserted. (c) The displacement field of eigenmodes
calculated by finite element analysis. Dotted lines denote the corner area of conventional (left) and porposed

(right) structure, respectively.
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T/ Xy TOBRBEICHITIEEBICRELI-SFOELE

Effect of adsorbed molecules on heat transport between gold nanogap electrodes

BRABEERET ',

°ZH 4, BEX HE EH RE,

e % S8 §—

Y-Osaka Univ., “Mizuki Tada, Kazuma Kishimoto, Yuki Hanamura, Ryo Yamada, and Hirokazu Tada

E-mail: tada_m@molectronics.jp
T A= D% (7 Fx v ) TIEBTRSIC L > Thikrsn 2, BolisaH 5 &
&ﬁﬁﬁmlmn&E?%D\?%yﬁ%%%ﬁ%hi@%ﬁ<ﬁék\ﬁ%%ﬂ%#@%kﬁ
UIN IN*yﬁVF%’iofﬂﬁ%ﬁ%kﬁé:&ﬁ%%ﬂfwéuhéﬁmnuTifﬁ%é

w2 /)X ¥ v TR
HEHTW5B[2],
BTN EPRESINTWNDHA[3],
FxlZonE T, /Xy v BT DR
BB ZNET DD, & Xy v TEMD
B HE T 2F AL, 74/
YR nm BEOX v v T E BT 5 2 & &
DT LT [4], T OBVRE T EMmE OIS
ROWEM B EZ T L ENTREIND,
AWFZETIX, Rl &M EaTHFA—
Fea KISR0 F a8 AN L, WaEWENR T/
X ¥ v T OBREICE X DB AT, Fig.
11244-7 ==LV F4—/L (BPDT) (a) &
1,6-~F % TFAF—/L (HDT) (b) ZEA LT
B OBVREE 2 ~d, BRfE d 13, BRI
EENEFLa L E T Z R Gy =715 S %
IRTEZAERN (d =0) LT, hrxr/LE
WD d KNS RES o7z, mFZ2EAL
TWRWEEMMN TIE d S 1 nm TEYRE N
REL 2D (HOBWH) B, 5 FEEALE
B TIE, ENL 0 b REHEHE (ds 4~6
nm) CEVREDOIE KRB S 47z, £72, BPDT
%, HDT (ZEEAT, R & BV 4 7R 38w
DR, BRSNS 72 5 BPDT (%, HDT
AR TEL OIRBIE— F2FF2, b DR
it — P EmE BTz LTTr v
DOEENEKLIZEZEZLND, ZNLHD Tk
NH B nm A FETCHE#ELE T ¥y v ST
X7 4/ AT X DB EN BRI THY . ED
K& SLBEME L OREE — NISEKAFT
5T EBIRENTZ,

TGN Tl

© 2025% ISRYEES
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T CE R VWE RGN S, K& 72M0%
%%@%/zww%% BRI
ENg A DORREHIZIZE - TV,
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Fig.1. Distance dependence of thermal conductance
across nanogap electrodes with (a) BPDT and (b)
HDT.
(2% 3Ck]
[1] E. Rousseau et al., Nat. Photon. 3, 514-517 (2019).
[2] K. Kim. ef al., Nature 528, 387-391 (2015).
[3] T. Tokunaga ef al., Phys. Rev. B 104, 125404 (2021).
[4] Y. Hanamura. et al., Nanoscale. 17, 1585-1591 (2025).
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ER-FERTM I/ 02 REWEICHE T HREBEHARY MILER
Thermal radiation spectrum analysis of metal-semiconductor micro two-dimensional

structures

FEXI XKBHE, TIXH, EFLEE
Chiba Univ, Takumi Oshima, Daiki Yoshikawa, Yoshihiro Ishitani
Email: Ishitani@faculty.chiba-u.jp

IhE oA, FEAEREDCERLZEEBD 74 v &A= (FL—F 4 v 7)
MEDIMEIC X O T 7~y ~HRIFEER RO N5 Z L 2lE L1, coFkix. €
JEicEeE - ARE I B 5 ae —L v R LO 74/ vicHR S B R0 ff ic
X 2B A FICHKRT D EZLNS, £, TNE TD 2 RoohHhE IR T 2 Hids ¢l
FIERRE IS © IE TS TS CIRMRE R S 1 5 2 L 2R L 72, RIFgE Tl B8 T8
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