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Designing advanced nanophononic devices through genetic algorithm

IIS, The University of Tokyo!
°Michele Diego!*, Matteo Pirro!, Byunggi Kim!, Roman Anufriev! and Masahiro Nomura!

*email: diego@iis.u-tokyo.ac.jp

Controlling acoustic/phononic properties at the nanoscale is essential for various applications, ranging
from thermal transport to mechanical resonators and quantum technologies. Phononic crystals have
become the most established class of structures for engineering and tailoring phononic properties in
advanced nanophononic devices [1]. However, their design typically relies on conventional shapes and
simple guidelines based on human intuition. Here, we first present the experimental realization of an
automated approach to designing phononic crystals through an inverse design method based on a
genetic algorithm [2]. With this method, the desired phononic properties are input into the algorithm,
which automatically finds the optimal structural design to meet these specific requirements. By
moving beyond traditional, human-made designs, this approach can find novel structures with unique
properties. Then, we demonstrate how inverse design can be applied to more complex devices, such as
one-dimensional hybrid diamond-piezoelectric phononic cavities [3]. In this context, the goal is to
enhance the device efficiency in exciting localized acoustic resonant modes, which can be used to
control transitions in qubits based on diamond color centers.

(a) Genetic algorithm scheme (b) Optimization process of phononic crystal

OTh

Fig.1 Automated design for phononic crystals
a. Schematic representation of the genetic algorithm optimization process, where crossover and mutations
guide the evolution of phononic crystals. b. Optimization for a two-dimensional phononic crystal, obtained
through the genetic algorithm process.

References

[1] M.Diego, R.Anufriev, R.Yanagisawa and M.Nomura, Phonon dispersion of nanoscale honeycomb
phononic crystal: gigahertz and terahertz spectroscopy comparison, Eur. Phys. J. Plus 139, 1032 (2024)

[2] M. Diego, M.Pirro, B.Kim, R.Anufrievand M.Nomura, Tailoring Phonon Dispersion of Genetically
Designed Nanophononic Metasurface, ACS Nano 18, 28, 18307-18313 (2024)

[3] M. Diego, B.Kim, M.Pirro, S.Volz, and M.Nomura, Piezoelectrically driven diamond phononic
nanocavity by phonon-matching scheme for quantum applications, Phys. Rev. Applied 21, 064064 (2024)

Acknowledgements

This work was supported by JST Moonshot R&D grant (JPMJMS2062), by the JSPS KAKENHI Research
Activity Start-up (Grant Number JP23K19196) and by the JSPS KAKENHI (Grant Number JP23KF0203)

© 20255 [CHAMEZS 16-005 22.1



15p-K501-2 HT2EHANESRESLHHES HETHE 2025 RREBHAZ BHEF v/ 2&AVS(Y)

Jx L MR L—YEEAMRBEZRAVEVY I3 UEEORGE RS

Controlling thermal conductivity of silicon thin films using femtosecond laser-induced
periodic surface structures

BEAL WAEHZ O%L Pav¥!? B ARD KRE —B' B KR’

Science Tokyo !, 11S UTokyo 2, °Byunggi Kim*?, Hiroki Hanma?, Kazuyoshi Fushinobu?', Masahiro
Nomura?

E-mail: kim.b.aa@m.titech.ac.jp

1. Fedm o« BRI SR ERIT 5 2 L C, B 7 4/ VEREIC RE R RBE 52 52 L)
TX, %Mﬁ%%z@?ﬁm\ ~ A U a BVEAHE (2] & OB E R BEIEEIRICRATE 5, LA L,
T HEEOERUCITBTRY V77 7 4 —BRAVLRDHERE L, RIS E D@ AL
— 7y NS 2 INLEROHFE R RD T\ D, RIFFETIEL, EROEFHRY V777 14— &
D 10310 fE b EIEIC T EE RS AR FIETh 5 7 = & MY L — ik JE W A i
(femtosecond Laser-Induced Periodic Surface Structures; fs-LIPSS)JE ki % AW T, >V = D EL
EEHIEZT > 2O THET 5,

2. FE RS 850 nm DO HLER U 3 ERICK L, R 1,030 nm, XL A 220 fs D7 = A B
L —¥ a2 a4 5 2 & CEY 860 nm TR S 560 nm @ fs-LIPSS Z {/F#d L 7=, fs-LIPSS %
=77V RIS v A vt —F ) T LT Z R EE O TEAN G R OBYRBERZFHE L7,
3. BRBIOVEL : X 1@)IC fs-LIPSS Z AW =BT 4/ Vsl O Jf# 2 /x4, A7+ ) D
JEH L 0 /&y fs-LIPSS #idE TIERMEBELA M L, BYRER 195, 1)L 72
fs-LIPSS @ SEM #4797, X L()ZEAGR ST 1A] & A4 7 R O f i 0% 25 2 CHERL L 7= fs-LIPSS D#)
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BEE © BT iﬂﬁ%(zsmszso 23K 20916, 21H04635), K F I (AF-2022237-C2) DX 4B 215 TITb 7=,
ZE3CHR : [1] P. E. Hopkins et al., Nano Lett. 11 (1), 107-112 (2011). [2] J.-K.Yu et al., Nat. Nanotechnol. 5 (10), 718-721
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Enhanced thermoreflectance coefficient using graphene layers on SiO»/Si
°Wen-Chiao Lin', Yunhui Wu', Youhei Ogawara!, Byunngi Kim?, Sotaro Ito',
and Masahiro Nomura!

IIS Univ. of Tokyo', Science Tokyo>

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

Time-domain thermoreflectance (TDTR) is a widely used non-contact technique for measuring the
thermal conductivity of materials, typically employing metal thin films as transducers. However, for
suspended thin films and thermolabile materials, metal deposition can be challenging and may risk damaging
the material. Graphene, a monolayer of carbon atoms with exceptional thermal, electrical, and optical
properties, offers a promising alternative for such applications, including thermal conductivity measurements.

In TDTR, reflectivity changes induced by temperature fluctuations are detected and quantified using
the thermoreflectance coefficient (Ctr), a critical parameter influencing measurement sensitivity. The Ctr
typically ranging from 107> to 10> K™!, with gold having a Ctr of approximately -3x107* K ™! at a wavelength
of 525 nm [1,2]. This study employs 2D TDTR to measure the Crr of few-layer graphene. Results reveal that
graphene with 2 to 8 layers exhibits a Ctr comparable to gold at 525 nm, ranging from 3x10™* K 'to 9x10~*
K. These results demonstrate the viability of graphene as an innovative transducer, paving the way for more
accurate and versatile thermal measurements. This study explores the potential of few-layer graphene as a

replacement for traditional metal transducers in TDTR measurements.
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Figure 1. (a) Thermoreflectance image of a six-layer graphene flake on a 290 nm SiO»/Si substrate under
525 nm LED illumination at 300K. (b) Experimentally measured Ctr of few-layer graphene at a wavelength
of 525 nm. The red dashed line represents the Ctr of gold at 525 nm, as reported in the literature [2], and the
pink dashed line is absolute value of gold Ctr at 525 nm.
Acknowledgement: This work was supported by JST EIG CONCERT-JAPAN (Grant No. JPMJSC22C6)
and SPRING (Grant No. JPMJSP2108).
References: [1] T. Favaloro et al., Rev. Sci. Instrum. 86, 024903 (2015). [2] B. Abad ef al., Renew. Sust.
Energ. 76, 1348 (2017).
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RS —E Y LI 2 D REZERANE
5um 74 S—DEEERRAEEDFERE
Thermal conductivity measurement method of 5-um-fillers using TDTR method
HAER', BEKX’ LIMMS CNRS’
Otk BEAB' L Ez>X" HiE A L Jalabert'?, H. Ikzibane', BH BZE '
IIS Univ. of Tokyo ', Science Tokyo >, LIMMS CNRS®
°S. Ito', B. Kim'?, R. Yanagisawa', L. Jalabert'”, H. Ikzibane', M. Nomura'”

E-mail: s-ito831@jiis.u-tokyo.ac.jp

B - BEY  PEERT A AOBEEEL P, =R VX —HEIIHEIN L T 5, B L DT
NA AMEREDIR TR L 22 o TRV | MBRMNEBEHEINTVD, £OHRTRILT LI =
LER « mARXIREWM T 4 T — DB A EHTIM: Thermal Interface Material) & L CHIH S CE
V1], k& e PECEMREROFHIN SN TE (2,3, LM LZDOHA X - JIRIC K 23HAL fif
PFro#LS6, ST /LI FEREAETOFHNITEEL <. FHFEOREREENTE T, £
ITCHAIE, v A7 v R — LREERY—F Y 7 L7 Z 2 A3E(u-TDTR {%:u-Time Domain
Thermo-Reflectance) & FHV N2 FFEMMOEFHIE & . AREFE S I 2 b—2 g VOMAGDOEIZLD,
WINT T EROBMRE RG] 2 4] 6D THBEIC LI RIS OV THRE T 5,

FE-RBR BUOEEZAE L) a R EC, 74 PP MEEERB L LT, T TEKE
ZHEAT L, MER TV IEEE RS 5 2 L TH TV EER LT (Fig. la), ERL7=0 7
JV% u-TDTR ¥£%Z FVNT 1 ps BUF ORUNRFRISEIIZ 35 1T 5 N8 L OB s 2 5+ L=, %
D%, AMREHRT I 2 b—r g VEAWTET 21T, B S53um DT LI FTEROBYRERE L
T, 2L EIFIEFE L 28 WK #4572 (Fig. 1b),
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Figure 1 (a) SEM picture of Al,O3; microsphere sample for p-TDTR measurement.
(b) Fitting result of the experimental curve of the TDTR signal by FEM simulations.
BEE : AWFSEIL, JST ALCA-Next (JPMJAN23E3) OX#E%A321 Ci{Tbhic, BB 3CHR : [1] B. Wei et al,, Susmat.
2024;4:¢239.[2] S. Choi et al., Composites: Part B 51 (2013) 140-147. [3] M F. Thompson et al., Appl. Phys. Lett. 119, 023904
(2021).
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WMz AW-EIRE RS RRILERAFEDRRE
Development of measurement method for in-plane thermal diffusivity for thin film using
stripped heating pattern
ERB ClLT #—m A% BEAL /K &F!
AIST 1, °Yuichiro Yamashita?!, Hiroto Arima?, Takashi Yagi?

E-mail: yuichiro-yamashita@aist.go.jp

B VAR S AT W IEBAEE R B OPERRIE. 2 < OI5G THN G M OBRURHE & E 7 R O
Rt 2 FRICRRAN S U C & 7o, MOBHTIRAE T 2 23R & 23842 100 nm % F[El 5 L 5 et/ A —
JVIEIBEC L, T N 5 1 O B SRR R O S S 3 T D HGELA RSB T RN D FA 4300 T
BY. T2& ZERMENICETHTH o T, MEHE L TIXmE I & mN G CToPE s R e
D SIS e, ARBFZE TR, BIE ST ISR JE O VBB R I Tl T IR}
BT D HENG R OBFFREHI A2 EB T 52 L2 HE LT D,

ARFIETIER Y —F ) 7 L7 Z o ZMGE #RE LT Brr 2008 - e e lie 5 =0 1))
EHMEL L. 2 RLBMBEDOEBLOTZ0IZ, ML —F — DRI A XN~ RA 7 ZEAL T, X
1R T X 9722 T A MR A — ZWE(=2 pm [ 2 um) DR 2 — A Ehi L7, b —F U 7 L
78 ARERZIETA V EBEORAR—=ZA LD 2 i TRGL, valb—va itk T
BINTCIREISEHABRICRIRIC T 0 v T 4 79252 LT mNFROMIEEZRET D,

X 212 CHEY 7 7 A 7 HH_Eoo Mo (100 nm E)ZE T HHRIER B 27T, A~S—ZEHFTIC
B DOEIHTED K 30%IRAT D72, ZORBENMK LICREIREY I 2L —va v EEN
L. HIE & FVTRE RPN FEOBNZ L &2 Lz, 22 C Mo HIEB IO C Y7 7 A 7Ix%s
PEZIE L, ZTNENOBYRERE 599 Wm K 1B LN 348 Wm KL & L7z, #E Clx, B
D& D HM 72 & OFHHFE RIS O T H s L, BIERE R E&2iEim T 5.

[RH&E] ARFZE D —E TR E AR ZE B (JP23K26056) . PREKkAUHFZE (7 2F) (24K 21593), JST
ERATO AN HIRGMEEENA 7 1 ¥ = 7 h(IPMIER2201) D 421 L v 17T,

[1] A. Hasegawa et. al, 2024 Sci. Reports. 14(1) 1-15.
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Fig. 1 Schematic of heating and detection layout.  Fig. 2 Thermoreflectance signals of Mo/C-Sapphire
specimen at line and space for experiment and
simulation.
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AFM BB ERBATRICE 5T/ Ry—ILBLBETYEVY
Nanoscale thermal diffusivity mapping
by AFM-type temperature wave analysis
HEAME' ELT CMOFE X' BH XF ' NE 05" 2 FA&%? HI FF'
Science Tokyo !, AIST 2
°Ryota Morioka®, Koki Nomura®, Tomotake Naito!, Meguya Ryu?, Junko Morikawa®
E-mail: morikawa.j.aa@m.titech.ac.jp

[E] BEWrE LTSN a0 Ry y MBI RE 2 /> Y 7 h~T7 U TV OBR%
IZBRWT, JRFTRI R B I X EE Ch 5, R ) BIMEE(AFM) 2 - R Br 2 )
IXEWZER D REEZ R TE D FIETH LD, 7'm—7 OFEmBIRORBIER IR I L - TE
DEAT D70 EEEMEOMERIEE L, AHE T, REREGITEIC LS W o BEECERHE &
AFM ZAEDE D Z & T, ERNRBMEBR~ y U V2 @nieTiTH) 2L 2 A E Lz,
[3£8r] HEREE LT, B 10 um~20 um F2EO U BERZBIRICEE L, 7 4 L AR L
b D% ITO b —& — RIZ/ERI L7z, AFM BREHIBVEXT I —~ v 7 e —T 2L, # v B
7 — NI X o TEHMBEH 21TV RS b8t 2 EdkT 2 2 & TRE OREIZIR A HE v, RIRHZH
—~L 7 —7 CEMINBUC T D IREINE AR & U CTRIMT 5, JEINE D & a2
R TCAF ¥ U EATV, BB T BB T DAHENE R BEREE T 52 TaTor

7B AT IS D BEHEREHE 2 KD D,
[FER] B 1@ICRE O PSS T E 2~ T, GEPRICH HEARK 15 um O U A EK % JE
AEHE L CORO, OO 30 umX 30 um OFEZ 2% v > Lz, B 10) T A F v 2k » TH
LR EIOR IR TH D, ¥ U BERD & 54 M A E P HERT 60 nm X L5 < 72> TV
Do ZHAUTBHEAD 22.4 um IZKF L T O3%FEETH U | BYLHEEFHICIIEToOE 7 /TR
BHEAZ—E & LCEHR AT 72, JAMIINEOJEEH % f = 115, 320, 557 Hz & A2 T3 HIAF v
YEATH T LT 3 ODOMAENE LI, £ Y7 BB W TR ORI T DAL HE
LD EFABLD D BGLHCR AR/ L, BYEEER~ v € 7 2572 (% 1(c)). > U WERD ETOEE
BERIT 2X 107 (M) FRETH 0 | JHBHOMIAE & B L TR 2 5@\ 2 XD, @ fRRE CTEL
JEHCR OMERHE A ~ > B 7 TE HREE & U T2 MBI ~DICHPIRF & 5,

a (107 m¥s)

Fig.1 (a) Optical micrograph of silica spheres embedded in the resin. (b) Surface topography of the sample area measured by AFM
tapping mode. The scan area is indicated by the red box in Fig.1(a). The number of pixels is 64 X 64 and the size of one pixel is about 470
nm. (c) Thermal diffusivity mapping calculated from the frequency dependence of the phase delay of the temperature wave in the same
area in Fig.1(b).
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Consideration on acoustic phonon spectral broadening
between I'-K point by inelastic x-ray scattering
RN 22, WTH MEFE S, FH RES, KK —BBC, BE KB, BHF FWM. /MR BEF S
(1. IRBKRISE. 2. EBXBEEET, 3. BIAK MREL., 4. B;AKHET,
5.JAXA. 6. BILX, 7. JASRI)
°R. Yokogawal23, Y. Maeda*, Y. Arai®, |. Yonenaga®, T. Manjo’, S. Tsutsui’, and A. Ogura* 3
(1. RISE, Hiroshima Univ. 2. Grad. Sch. of Adv. Sci. and Eng., Hiroshima Univ. 3. MREL
4. Meiji Univ. 5. JAXA 6. Tohoku Univ. 7. JASRI)
E-mail: yokogawa@hiroshima-u.ac.jp
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KT DA D =X LD 72SiGels BT
D74 ) CWELA T =X L k > LR O FEAT
CHENEETH D,

o2 1% Z A F TS X I MR BCEL (IXS:
Inelastic X-ray Scattering) % F > CT-X &M~
oy a2 JIE UL,2]. dEEh S
WEHEE— RO AT NIVERIEAEE KT 5
A] Z e 5t ut[B] Lol o7 U7y
— o TSiGe BT — F 222 | L73T-X([00q])

SR AR R T 2 DI DWW TR IR
TETWARY, Z Z TIEr-K([qoq)) s dSiGe
BT — N2A7 MUZEHR L, IXSHIESE S
M L7 R A2 HRET D,

[EER] SURHIfafERl A B ENE[4] CIER S
7= GetLik45% D /3L 7 SiGe T, FRTIT XA
PriETO0L) Hfs T DH Z & ME?E L7, IXS
HIZE X, SPring-8 ®BL35XUIZ G & X 4172 1XS
2 1T > 72[5], Xw‘?O)iZ’\ﬂ/ﬂE 21.747 keV,
DR TV X —3fRAELS meV, B — A
A AHKI50 um, RO TEM L, THIDK
RETCOEEBE—RNT 4 ) AT MV EH
E LT,

[#R - HEE] 17 SiGe (Ge 45 %) T-K
S OEB R q = 0.5 281 5 HEF 2 (LA
Longitudinal Acoustic), £#%% 1(TAL: Transverse
Acoustic 1)F— R A7 KL% Fig. LIZRT (X
HZ A - 22 AR & 7 97) . LA([q0q])
TAL([- qu])-“EH Rl & T oEEL Y b
8 DR FEFE S 4172, [q0g] 7 1A Tl ==
LF—HIZ Ge HED RBEREHE— F(LVM:
Local Vibrational Mode) 23 @1l <41, T-X sifi &
RO A 27~ LT2[3], £7-.LAE— RIXTAL
F— RO @Rl 7 L, AT
MURRIE B R L7z, 2D ORH%IZ g = 05
LEOHEHIPITHRIL CTH D Z & MR LT,

B — N 27 MLUBEE L LA & TAL £
— RCERINHDLZEN1Y TALE— RiX
WLPERLEL A~ F/D(t JLE - 0 meV) & A
7 MVEREENIZ HTholo, —F. LA
T — hi%@z«&bwﬁﬁhﬁ% 255 < 72
~72, SiGe 1L Si & Ge BNV A MTT v

CAZELE LTV D20, TASLSNCoa < BR

SN D HPEBELITR A BHEROBIEBEL TH 5

EEZOLND, LoL, FFEDHHDHITHRL
SRMERCGEL S BLIN S U D A5 2R 1T, SiGe o+
BEFINFERINT T X L TIHRNWD & 2R
Do WZIT SiGe DEET + / kS H A
Lo THEZRD R rmz% 0 AT BIVHRIED
JRIA0 b HREER D EEZ DD,

(BEE] AHFZEIZIASRI FREER S 2019B1750,
2020A1463, 2023B1556, 2024B1623) D KG8.,
B L O ISPS Bl # (24K17313) D iBh 2 5% | 7‘_0
[1] R. Yokogawa et al., Appl. Phys. Lett. 116, 242104 (2020). [2]
R. Yokogawa et al., ECS Trans. 98, 465 (2020). [3] R. Yokogawa
etal., Appl. Phys. Lett. 121, 082105 (2022). [4] K. Kinoshita et al.,
Jpn. J. Appl. Phys. 54, 04DHO03 (2015). [5] A. Q. R. Baron et al., J.
Chem. Phys. Solids 61, 461 (2000).

w

(@)

Elastic (3.5, 0.0, 3.5)

N
o

N
T

=
al

(I
T

Low-energy
LVM LA

o
o

Intensity (arb.unit x104)

o

5 0 5 10 15 20 25 30
Energy (meV)

w

Elastic TAL (b)
(3.5,0.0, 4.5)

N
o

N
T

=
o

(==Y
T

o
o

Intensity (arb.unit X 104)

o

5 0 5 10 15 20 25 30
Energy (meV)

Fig. 1 IXS spectra of (a) LA and (b) TA1 modes
for bulk SiGe (Ge: 45%) at momentum g = 0.5.
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SiGeBRICHTHAEBEIRILXF—BEIA/ VE—FKEL
Ge VS RA—Y A ADBEFR S FEHEHEIC K S8BT

Relationship between Low-Energy Localized Phonon Mode Intensity and
Ge Cluster Size in SiGe Alloys: A Molecular Dynamics Study
BRET' JRKRISE, [RRFECHEET ° BAXMRELY, BAKETIS OCHARKEH' NEKEE
OEFEAERT, ®ILEY MREFR S, EEEE'

Waseda Univ.!, RISE, Hiroshima Univ.2, Grad. Sch. of Adv. Eng., Hiroshima Univ.3, MREL?,
Meiji Univ.5 °D. Namiki!, M. Naito!, K. Hirai', R. Yokogawa***, A. Ogura’*, T. Watanabe'
E-mail: namiki913@fuji.waseda.jp

[1ZUDIZ] SiGe EANIEE IR CEILZAVELRMEREL R L, ETHREKOR 78
MTREHOCONTE o, REAVENCBELR R Z " BB O—2E LT, 74/
DEBELIZ L 2BMEEROR I N H T b D, T, SiGe ffidh OIEHME X SRECELER T
2~4 THz DAR = R VX — G 72 R RTE T + / U — R S N[1]. 2 S 512 SiGe
B OBYREFRIKTICHG LW D REERER I TWD, ZhvE it 8
F(MD)FHE[2,3] Ty ZDF— RBNRMETD Ge 7 7 A X — & HTr Si-Ge fit A OHEA) 72 JRH)
WZBfRT 5 Z LR STV DR R 2 2 A XD Ge 7 T A X —HNRIET 555 T,
FERCBIH STV DHNE =7 BHBTE TV olz, Al Ge 7 T AL —DH A X
ERIZTZRTMD R E I ToT2 L 2A, Ge 7 T AX—DF A AP/NESL 2B ERET +
J = ROMREEDHE T IR SR SN2 D T, ZORRERET D,

[FHEFH ] Figl (CFEICHV2Sige,Geg oG T T L &R T, XA YL REIHNHE T
30x4x4 iy DA Z AE L, 3 RooAMisE Rt Z2ixiT 7=, Fig.1(a), (b), ()IFZNLHL,
GeJFHMNS5 DD T AKX — (Ge5)., 3JF+FD 7 7 AH— (Ge3), . Ge i+ (IsoGe) %
BERRFICEE L2 DT D, FEET Ge i FOEBIIH— L T\ D, JRFFHEEER I
Si-Ge-Sn 1BAE R ICHLIE S 7z Stillinger-Weber AT > 3 v /L 2 F:H L7-[4]. MD 5 T5
DB OMREO B CAHBEBE R Z 7 — Y =8 U CTIRENIRARE L (VDOS) &R 7-[5],

[RER] Fig2 ICHE THE LN T IO VDOS 27557, Ge 7 T AX —H A ZP/NEL 7
HDIEERET 4+ ) = FOBMENE L TWD I ERNbND, ZOZEND, Al b X
BR[1]DEBR THW B 7= SiGe IS TliX, INLL72 Ge 7 7 A X —NEL GEN TV - L H#E
8BEAND, RE7 4/ — ROME L BYRERR Lot BRITEZHL NS
TRV, & L~ 7 a2l ORNCHBERH 5 2 &N LT S, IReaE RO
TutRZL 5T Ge VT AZ—Y A XDOH5HiEEZ25HZ LT, SiGe IRMBOMNEEL T 2 —
=V TEDLAREMER B Z BN D,

[BFE] AWFoeiL, B - BHEATS2(B)(23K22800)1C X v #liBh 252 1) T M iz,
[Z%£3C#R] [1]R. Yokogawa et al., APL 116, 242104 (2020). [2] S. Y. Y. Chung et al., AIP Advances 11, 075017

(2021). [3] S. Y. Y. Chung et al., AIP Advances 11, 115225 (2021). [4] M. Tomita et al., JJAP 57, 04FB04 (2018). [5]
J.A. Thomas et al., PRB 91, 115308 (2015).

. 0.5
O : Si Q : Ge (a) _ —(a) Ge5
I @ : Q , ?2; o —(b) Ge3
o—» - X < , 03 —(c) Iso Ge

[=]
v (b) : D (b) o = 0.2
i g . O'_ ¢ .
0.1
| e B R 0 1 2 3 4 5 6

Frequency (THz)

Fig.1 Calculated model of (a)GeS5, (b)Ge3, and (c)Iso Ge. Fig.2 VDOS of (a)Ge5, (b)Ge3, and (c)Iso Ge.
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FRASAHLI+/ Zy I HERBRBZEEET 55 LED
BB A=Y
Time-Resolved Imaging of Lamb Waves in Topological Phononic Crystal Waveguides
VIERBET, NTT ¥R PE@HER, EUXZRRERRREGER,

OB EME ' Paul Otsuka', RHE EE' #HE BE' MEhXH? LOKE? KBRS
!Graduate School of Engineering, Hokkaido University, 2NTT Basic Research Laboratories,
3Graduate School of Environmental, Life, Natural Science and Technology, Okayama University,
OAtsushi Saito!, Paul Otsuka', Motonobu Tomoda' , Osamu Matsuda’,

Daiki Hatanaka?, Hiroshi Yamaguchi?, Kenji Tsuruta3

E-mail: saito.atsushi.d8@elms.hokudai.ac.jp

HEE I ORI I RERA L R E O IR EHRAETE . SOICEM & TR
ENEWZ EICL DT A ZA0/NNUELRFRETH D, £ D7D, HEEEEEEKO~A 77 -
T A= TORBEINORBENLEEN D, BERFIEEN CH D7+ = v 7 fEdR SR KL,
T AR E SR > TRIESED 2N TE D, ITEANE PR P — O ZE AL
7o bR\ D VAR ERITAERD 7 & ) = 7 FE R TR L e o Tz R E 22 il KBRS
BT OBFBELEZIE T 5 Z LN TE, @R RLF —EEN L 2D,

HRIZIIT D M AR v O VBRI 2 7 GHz AR D 7 A PMERET 5 2 LI ERIIC
BB S TWD[1], ABFZETIE, [FERO W 2 Anih 3 2 B8R 2 0 P IR R A A —
YT R o TR L7z, O 7-3UEHT B O FF Sz GaAs HEHR(IRE 1 pm)ic I 7 m v A —)1
ORI R e HDIF T IRTT MR N T ) = 7R E LT DT, 74/ =y 7 ibih%E
PR IE CEERE RV 0 /> IDT &Mz Fr->, —J 0 IDT &I & A EE 2 LT
WaER L, ZDEEOHTZ2 7 = b M SV R Z AW TUI TR 2 A CHEs A R A
PR DR A A —2 & L TRII L 72[2], 15 B AVIERE A A — Y D—fil% Fig. 11277,
B OYATINDIEREIIZ 7 4 / = AR SN TEY . AR A E0R2 % 2 f
OREEN R RAEOWY 7 FROBERREZFALT 4
HELTWD, 7 /= 7 fEiusmaEf o )
IDT LY x HMERET D 493 MHz O 40| 48%
Wa AT 5L, ¥ 72 FRICEEEMRET 5
BTBRON., ZOBRS bRrOh L EEE oW e

o)
§

Y (um)
»
-

e

. - ‘. “. (‘o.
Lo TNDZEERLTND, REMAMRIT .\:“\(‘_‘:‘
IR DRI S B BB —x S o SARBERT 1
MG T D AT U T AR NREND MR, # - X (um)
DEFEB LI OZEN 2T 5 HFRIZHOWT Hak -max _ 0 _ max
WO S Amplitude (arb.units)
H i o

Figure 1. A snapshot of the out-of-plane

[1] D. Hatanaka et al., Nano Lett. 24, 5570-5577 (2024). surface displacement velocity field on a
[2] O. Matsuda et al., Appl. Phys. Lett. 125, 052201 (2024). topological phononic crystal wave guide.
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Design of topological spin-Hall waveguides in a triangular lattice wave machine

EXT (B)EE shilE, #H BER HE B, RKE EE

Hokkaido Univ., Hiromi Kurano, Haruki Sasai, Osamu Matsuda, and Motonobu Tomoda
E-mail: kurano.hiromi.rl@elms.hokudai.ac.jp

B IE, e E. BRI E R REE DR TR L B X 2720 DI TH B 03, WERDER
FRICIFH TR REIC L o Tz AL F —DEELL LT VW E WO FEL D 5, CoFEICH L, InEFH
INTVWELIOR KRB Y ANVERIKTH S, B bRy 2ol 23G LEAT S L.
ZoBERIC3EEo y VIRERERI NG, 2oy JREEIZEITF RGN LClER R T 4
¥t Z2 R 3720, HEige L CoEEZFI L TWw 5,

T4z, ERAZR R CHERICNT 2 PR o VB A ERLL . IR CEERTRE R I T
DFFEa AR E - FE2HEIET IR EIT > T W5, BRI O B DM %2 [+ 3
T iE, PHBRR~OME Y RO 2 HENREC, v 7 uhRic ksl m S 20052 M2
JOEBEE L LCOBBES 2D 5 L\ o 724k ic b 72 2 FIHGED S 5,

B ICOWTO PR e YA NVEREOERIE, —MRIC Y FIEEDOKRETORS I » 6, HERE
CEIARNICBGELARZ B L 72 7 4/ = v 7 fiatgE 2 AT 2, A 13367257 7u—-FL LT,
FR D JE A % 3l < L TR 37 2 R R o il 2 Rig I E &, RO %R Lz,
Z DR, B Hz IRE ORI T F R P atEile — FBBUIATERE & 25320 » 72,

UHRETIIANAKRT 72— 72> VIC X 5L —F— A REEROER 2T - 72[1], L —F
— VR, ZREIEEE PR & 22 R AR R PE OIS X o TAE L 55 — HHEE 2 KB O B 7 17
YT BEHRTHY, "= hLEEEH R L TCRB IR 3, CoEBERE 2T, SN
KA AC VR — LV RERIEOERZTo7-y AL VR—ALRIIBFRICEITZ 2 VL EHAEE
icko R vk —1 o7 ey —Th b, Ay HHE KOG % X % %
THB, HIET 4 b=y 2 R CAEEEEEE RS L A2 [Z — .
by = AEEOANEBALOMRE AL ¢ 2 Lic X2 R | BB % X5 |
v vk — VRIS ORETFE R R L [2], HifE b OFmIC X
&, A VER—ILVROERBIIZHMEOK T L, ~=
7 LEEE ARSI T A 2 e CHHEAETH B (3],
NoOMEESFICHEL Z=ZAKT Rty = — 7~ v afE
#1172 (Fig. 1), NEERMEE CIIEREMR I FRB AL E TE v
DITHT L. =AM FREE I LB O TR %2 ZEE R HE & W 5 Fll A
BHb, TOALVE—NLREFKICONWT, ¥YIal—2 gV
EV =T VLK AEBTCHBEIT) LT, bARRY

B720EAYNEFLEFTAIHRSR BRTRE (2025 RRENAZE FHF vV /IR&AVF1Y)

ANV E — ¥ OFHli % 1T - 72,

[1] H. Takeda et al, Appl. Phys. Express 17, 017004 (2024)
[2]8AKE, JOHPIH, 26 85 %, 55 6 5, pp. 474-479 (2016)
[31XTE R, HABE, €8, Vol. 92, No. 9, pp.887-894 (2022)
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Fig. 1. Triangular lattice wave machine with
739 lattice points, each separated by a lattice
constant of 50 mm, forming a structure

measuring 1300 mm in both width and height.
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GaAs/AlGaAs & F&H & U GaN/AlGaN BEF LI LB+ BERX 5147
BEMI S OMBES OB
Observation of thermal radiation from metal semiconductor stripe structures formed on
GaAs/AlGaAs and GaN/AlGaN superlattices
FERRI', RRXER? /BXE® CHFIX#H', XBHEE' EAFEHKX?, RBEHE S TII—-E2 58
RIE:, BAOER
Chiba Univ.', Univ.of Tokyo.% Meijo Univ.?2©%Daiki Yoshikawa', Takumi Osima', Naomi Nagai?, Takumu

Saito®, Kazuhiko Hirakawa?, Motoaki Iwaya® Yoshihiro Ishitani,
E-mail: ishitani@faculty. chiba-u. jp

INET, AL GaAs ¥ GaN 72 L OPERORMICTZR L 2 RE—FEEHT [ ¥V &AR=A(FL =T 14V
WEE(X D)2 ML LO) 7 4 /7 v 2 A F =153 2 R 2 8 L < & 72 [1-4]. BEKR~L X, &
FoH 7Ny VREEBISBT)ICK 2 LO 74/ YOERICERL, EFOTALVF—% LO 74/ VICEHRL T
FHHWHHATHZ L ZHWE L THERET 21T T b, AFERTIE, HKT LB LZZ N 74 7THEEo
B X 2P ZBRIL, BIETOLO 74/ YE—FRED XS CHRNICHFEG T 20HEL 0T, ZOFHIC
DTHET 3.

kBT, n-GaAs HM E D n-GaAs(1 X108 cm3,5 nm)/n-Alp15GaggsAs(1 X 1018 cm3,50 nm)/
[u-Aly15GagssAs(4.5 nm)/n-GaAs(3.2 X 101 cm2,6.4 nm)/u-Aly15GaggsAs(1.0 nm)/u-GaAs(6.4 nm)] X 50/n-
Alp15GaggsAs(1 X 108cm3,4.5nm) DEBIKEF+ B X, 47 74 THW ED u-Aly15GaossN(8.5 nm)/[u-GaN(6.2
nm)/u-Aly15GagssN(1.7 nm)] X 43/HT-GaN (2000 nm) D@ FTH - 7-. F7-, AlGaAs/GaAs W@+ LK
AlGaN/GaN BT OREREIC 7+ V) VY 7974 KIckoTAu L —F 4 v 7 HEEZTBER L 72, Au DJE X1
50nm, JEHAIX 10 um CHUFEE (Au 7 4 Y[R 1ZFIE 2 2.0 um, $%EA 1.0 um TH > 7.

21T AlGaAs/GaAs ¥ T ED Au 2 b 7 4 72> & DINEES 2~ 7 b A (630K) 2773, 285cm!, 310cm™
BXUW360cmlic3 2o —228HlEN b —271F GaAs X X, AlGaAs @ GaAs-like, AlAs-like
D3IDODLO 74/ VE—FNICLDFENOAREMELRE Z b5 23, BB oREEE IS 320 L0 7 1
JvE—FOMAFHOEZEET 2L EBH B EZbNS. RiC, X312 GaN/AlGaN ##& 1 LD Au %
N7 A 705 DMEAMES 2 <27 + A (630K) Z/R$. 700cm? D v — 27 B X, 750ecm D ¥ — 7 13 F N EF 1 u-GaN
BIXVP u-Alp15GapgsN ICX 2F N THEeEZOLNS., 900cm! L ED A F—ics i 2&E Iy 7747
s LR T Y b VRIS X B8R E 2 o5 . E(LWHIKkD 2 203t e — 713 AlGaN £ TiF#i—a LO
74 VE—NLRDBILEERMLTVELEZLND.

=10 'E 24 T T T T T T T
c C 29[ Au-GaN E, 1
5 _Z 20l (1.0, 8.0) um E
Lo0s _ g
hv S5,
>
=06
2]
C
. Q
Metallic £ 4!
(, j plate =
B s Qo
- 5 0. _
-like mo \¥ » Au-GaAs
S
L

OLIC- (2.0, 8.0) ym
resonant oscillation AlGaN 00 , .

250 300 350 400 450 500 550 600

0 1 1 1 1 1 1 1
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Wavenumber [cm™] Wavenumber [cm™]
1 Metal-semiconductor 2 Thermal radiation spectrum 3 Thermal radiation spectrum
micro stripe structure. from Au stripes on GaAs/AlGaAs from Au stripes on GaN/AlGaN
superlattice. superlattice.
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[3] B. Lin, Y. Ishitani et a/. J. Phys. D: Appl. Phys. 57, 035102 (2023)
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Study on Longitudinal Optical Phonon Resonance Radiation from Heating of Metal-

Semiconductor Micro Square Lattice Structures

FEXI OXEHE, BHEEE TIX#E, FALEE
Chiba Univ, Takumi Oshima, Masahiko Kishi, Daiki Yoshikawa, Yoshihiro Ishitani
Email: Ishitani@faculty.chiba-u.jp

InF ofkad, FEAERRACHEELEZSEDOIA V&A= (FL—=T4 V)
HEEDMBIC XV 7 7~y ~pR RO N D 2 2 RE Lz[1]. CoFkid., &
BIcEeE - pEAEIcB T 5ae—L v b LO 74 7 VicHkRT 2 RIEI S RER IC
X2 EBXMBICHK T2 EEZOND, £/, TN E TO 2 RyohEicBs 2 8 <.
ElE-FEE~ A 7 v Py MEETIRNEMRARIC X 2 MRS 2 2 &, FIBREE
TR HE T 5 2 & 2R L7z, AW Cld, FIERMGE X 0 b B IR Rd i
B 2RNOBMEIT - 72,

TYF—7 GaAs R LTV YR AR L, 74 MYV I 743K 0 1 Roek &
C2RILTV—T 4 vV IREZEK L 72, BUREHOMRIE 2 pm T, @@ IE Spm TH -
7o BT ICIETHEFHEEIC D WT D SEM RZR T, ¥ v 7 DFOLHIE T, #kHZ 630
KU L, i mYe 1% AL s FTIR ¢ E s L OV TGS Az ic X v iHll s
Too M2ICHIE I NIRRT P %R T, LO 7 % 7 VIAEEIC B W THN Y — 7 23T
mEIND, TOETETFHEIE ETAANIRTSH S 2 &2 o RRFER R oz t
ERBLTWEEEZ D, ENBTEED AR FASRE L | A ULERIE, SEiED (G
B EE)=(2,8) T4 v &AR—AREED A2 7 P AME R KT 5 L. EHKTFD RS
FABREE IR 1.6 5 o T w3, ThIFT T4 v &A= —2HEE & oREREREL 2 & T8
INBEE—HLTW5,

—y iy
[~ =
T T

Zp.m—.( ¢—
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o o o

RAFRU
——28EAETF
—— 2871V &AR-2
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