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Ar-GCIB /3w & 1) 7=k % mPEG 7> FDIEE
Damage to mPEG molecules by Ar-GCIB sputtering

RABRL!, #WEEXBRRE? CM2) ke BE !, B T2 #BK X! KRE Z&B!
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Yokohama Natl. Univ. 2,
°Yuri Mizutani !, Makiko Fujii 2, Toshio Seki!, Jiro Matsuo
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ZIRA A EESHTE (SIMS) 1E. /B SF OO AIEMEEANN Th DA A —2 v TE T
EORDPTRLBWEBDREDA A=V TERE TN TES, L, A% IKE
BCTANRYZ Y T HZ NIRRT AT T AR —AF 2 E—L (GCIB) #HAWVWTH AR, &
BEFEECOBRENRRELTEY, WEMRITREEFERICHIRINTWD, &8 S T2
M RRED A A — 0 7 H BB 572 DI21E, BURD O 2R A A VIR A 4~5S MR KT 5 2
EMROLND, Lo, @EEMEKT IRA A IEMEWFERICR LT, oS L0
FAEENRED L IR L TV A NEIRMIATH 5, = Z TR TIX, GCIB IZ L 55115
WCHEB L, ANy X ENT0TEHETLIIETEOSHEICERET S, 2k, 18
HGenrEsORREMAT L2 L HINET D,

BT NESTE LT, BEHSFENK 2000 ORY) =F LY a—LE ) AF)LT—T )L

(mPEG2000) # =, o7 e LT, Fx 7 F vIE[INC LD REHEMRIC Ar-GCIB (10kV, 7
T AH—H A XK 2500) ERRET L. X —7 >y NEREPATICALE T 53K TR Sz A3y &
NFEERIS T Ty 7T Yl A ER U, (R U725 BHI R Ny & ) o T PSN T D5y T
ZPICHBT, =2 br AT b—A F AvEESHTE (BSIMS) 2 AW THIE L7,

mPEG (=HO[C2H40],CH3) 1% D43 TAEIEIZ L 0 | fEG OB x BIOEA, FEEHk L7 mPEG
& PEG (=HO[CoH4OH) 231 :x DTAK TS EZx b5, DFEV, ZO2FEOAKED
26 GCIB A Ny & U v 702 X D f5G ORI HERI FTRE T d> 5, mPEG2000 D ¥ 7'F ¥ ik
B o, EHEE L7 mPEG B8 X ONPEG TNEND 1 i A 4> D4y BoFiT E b n=5-25 T
W FIFFERE CTH - 72, & 5HIC mPEG550 & PEG600 % SW/E & SIRA LS oI EIC X
V. 53 F1H 600 {111 T mPEG & PEG @ ESI-MS JIiE COREITIFIZERETH D Z E B nnoTz,
ZHC LY, EHE L7 mPEG BXO'PEG X 1 :

. o . Molecular Weight of mPEG
1 TAERLTHBY, GCIB Ay &Y 2712k 5 olecutar Welght ol m

1,000 1,500 2,000 2,500

(LR OOINE 1 [0 4 L w1 bhi, = 512 e Captared Tntact
ST XX TF A RED RO mPEG O _F 1 (mPRGPEG)
AL LT mPEG S & ENLS 2 LD L 3 5 08
{t.L7= mPEG DOt 0 IZ[F—D55h & HEfl S n «E‘%os
% PEG %#7#L3I< 2 & T, #4650 mPEG2000 £ 3 04
DO % R, TR RIBS O mPEG2000 D4 T o,
L LR (Fig ), HTRERAKRESVIEE S , , ,
~ 20 30 40 50 60

GCIB AN & ) v 2 X A0 HHElE A= 1To1

WZ EDIURIE X LT, . . .
) o [N Fig. 1 Comparison of the molecular weight
[1] F2AM, 5 70 FIS A B P2 FF TS distributions of intact molecules before and

16a-D519-10 (2023) after irradiation.

Degree of Polymerization, n

© 2025%F [CRAYEER 100000000-083 CS.1



8p-N403-2 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

KRGt GOIB BAHC&HITvF U I RO EREERAFE
Temperature dependence of etching effects using
Reactive GCIB Irradiation
RERIKRFT OM2C)FEHA—,LhmEt, PR 2REE
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BAE DB Ay T HART XV X —THNER[RE/R H A7 T A X —E— A, Rl TORGEETE
T 5720, K=y F o 7B T A8 REOSMER E L THiff S Tnd, ZLE T,
SFe 72 E DFUGMETT A THERR S 72 GCIB IZ K A= v F 2 R0, RUET A % R T A & L&
AL, WAERHEIZ GCIB MIHZITH ZEICLARIMEZy F U IR THLZ 2R L TEL
[1], AIEIOIS A ES TOWETIE, KR ((150CET) TOZ v F U ZHRIZHONT, SFe
AR T CTO Ar-GCIB Fiif & FRPHS N A7 L CD SFe-GCIB Fisf 2 Lbig U, {KIR Tl m %
FICLDTyF U MERALND Z L 2RE L TE 2, SRIOWMETIE, KBS HEIR@000C)
IR CTOT » F o VR ROBER T OV TRFTT 5,

AAFFETIE, Fig.l (2787 GCIB R #E[E 2 FH\ T Si B L N SiO fE~D = v F 2 7 517572,
GCIB ZHpl T D2 T AL LT SFe A flfa L, WAEZRIES 52 &L THE I T A4 —H 1 X%k
SH, Ty TR OEBIRERTEEZRE LT-, GCIB MG, IEEE 20kV TH Y |
A AU HEE %A 1.0X10%0ons/em? [THAE L T2 v F U VRS g Uiz, G ENZITRINE S
fifg &~V TF 2 FFZHNT 30~-150CITIREZRIE L, HRZMET 2 L Zide —%—% Hn
T 30~400°CIZIRE ZFfFE LT,

—RIZA A =L HW 2y F U T BT oI GE . BREE L EiF S Z iz ko TRORE
RS LT R0 =y F U RS IIIINT 528, GCIB BEHC L2 v T 7 & HW=
B, Ty F U RENEERBEIMNTIRA SN o T2, —F ., R Z{KIRIZ L T SFs-GCIB R
PITHE, T T U TIRISOERNA LT, 2/ ANMEE SFe I RKEWEED T 7
RS DOWRP LN, T, SFs 0 FORERENHELT-EEZ LD, #ETIX, GCIB
RS 2 BN ZAFEIR T T 2B D= v F o F B OIREEFEESE SN T L MET L FET
H 5D
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Fig.1 GCIB irradiation equipment

(118 AT, I A EE,90,239-243(2021)
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B &SR EEERIZ M (7= X-ray PEEM &R b ) [RERSEET
— GCIB T#&EIE L= SiNx RO FIF—

Proof-of-principle study for enhancing the sensitivity of X-ray PEEM for solid—liquid
interface observation — Application of GCIB-thinned SiNx membranes —
EERXI' RERXHER? CMARR' HAE’ ZEKLE'
Grad. school of Eng., Univ. of Hyogo', LASTI, Univ. of Hyogo?,
OMasaya Takeuchi !, Satoru Suzuki?, Noriaki Toyoda'
E-mail: m_takeuchi@eng.u-hyogo.ac.jp

UFsa] 5, A—FRv=a2— bt I AtbEoEFICH T T, SRR M Al S 1 B b 2 [ER -
SR ORGSR O EEEREE > T 5, o DREBIR 2 AL - BfiF3 2 -0,
WRPCcDF ) 27— ABIE BB TH %, Scanning Electron Microscope (SEM) ° Photoemission
Electron Microscopy (PEEM) % 72RO EEBEIZEIE, Rl E T 2 LAl a2tz &
DIFRECIRZ 2H N FETH B, Lol b OBIEICIIERE D DM 7 B B R A 2
Tk by, MR RICZEEO Sl AR AIRTH S, Fhld, HAZ FAX—AF v —
4 (GCIB) k> TEf> Y av (SiNx) KEE nm L~ % EEEG oigEt 4 2 Fik 2%
L7z, THICX Y, 2 keV RiliOBTH-% 72 EDS (=4 F — 080 X M) I X 2tk
HOlEHEY — 7 OMHICHII L, 2 ORKER EEEERL 72 . A Tld. GCIB ALEIC X - THR
# t L7z SiNx % V>, X-ray PEEM IC X 2 B &R 1R oo [ FEEE % 1T 5 .

(25 - #ER)] ki3, BERVRKENFET 2= 2 — AV EDEEH D v — 4 5 4 ~ BL-9A
ICEXIE X 117z X-ray PEEM % W C, MUK O EREBIS 23l Ah Tz, ZOEBEAF — L %2 1 1TRT,
BIZICIZ, R 9nm DEL> YV a2 (SiNk) AV T LY R ETETEM 7 4 Y F U F v 7 &2 H0,
ZTICXMERELC, A2 ONEFB L XRETORHEZBI L 72, KITE TR, K
Tld 538 eV f1TIC [Main-edge| &MIXN BRI v — 2 385 2 & BME I N TV B2,
20k, FEHIBHR TH 2 525 eV B X IR ER TH 5 538 eV D X HRIASTIRFICHUS L 72 PEEM
AR =V DESMRERT, BPCR L ZZIIE, SiNk T ICKAEFEET 288G L TH D |
B 72 v b 7 R+ BHER T E 2, BLEX D, XerayPEEM % F W 72K O BRI S RETH %
T L BN T2 ARHHTIX.GCIB Z W 2 UG v 5 v 7 X Y SiNx EZ2 it 3% < & <,
X-ray PEEM 1T X % {RIABIZ D RS 10 E o Rl RetE 2 iim < 5,

UHV

Transmittance *'2Y electron

window T T ) o

— i I)O Ultra-thick SiNx film
— 3\l

TEM { Si Solution Si

window chip Substrate
Fig. 1 Schematic diagram of the liquid cell Fig. 2 Subtraction image of the X-ray PEEM
measurement

[B%E] AWT9213 JSPS RHFE: 23K13236 Bk %% J 72 © T3,
1. M. Takeuchi, S. Suzuki, M. Nakamura, T. Hata, Y. Nishiuchi, K. Tada, and N. Toyoda, Jpn. J. App!.
Phys., 63, 07SP04 (2024).
2. L. Zhou, X. Wang, S. Hyun-Joon, L. Zhang, and J. Hu, Microsc. Microanal., 24, 470-471 (2018).
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Ion Beam Modification of Silver Nanoparticle Aggregates

FIHER Y,
Kyoto Inst. Tech.!,

N=— LR A 2

MDIIAREE !, BERD
Honny Chemicals Co., Ltd.?,

=G 2, N

Keisuke Emoto’, Katsumi Takahiro!, Kenji

Takamagri?, Ryouhei Ono?
E-mail: m25672038@edu.kit.ac.jp

BUE, &8/ i3 RERIR R 7 T R
38 (LSPR) #FIH L7z, IGHEERILA
¥ NOx, isiiba® SOx, fHREMEAMILAEY

(VOC) DA THOI TS, Zihvh Dibs
W% X0 BRSNS S 7o 01 iE, RN A
A7 FUIZEBWT, LSPR B — 27 #TX 57217
Yy =T 5L (UeBidh) BnEEND, K
eI, Ag T/ B IR~D He A A
FRHHZ k> T LSPR V' — 727 0 4edifb & [ - 7=,
Fo Ag TR EEEREHERE ST D Si0 &
BRI L2 i U, £ DORRERE LTz,

B ER ANy &2 a— 2 —% W, SEm i
L= HATEEMN (10x10 x0.5 mm?) B L
SiO, A7V L —a—7 4 7KLY R E &
mms ~ 90 nm & U 72 [RE A SEERIZ Ag & A
Ny B SE T, ENLORENE | EILEIL,
Ag/SiOr B LN Ag /sc-Si0, & Kt T 5, Ag %
ARy B 7EER 24 RHEZEFCRE L, 20D
#%. 30keV He 1 A > Z fislBHI [F]— 5o T
S UTce A A BRESTIR T 8RNI 0B
7l V-630 (JASCO; ¢ & #iPH 190 — 1000 nm) %
AW TRBRIN e 21T 2 7,

Fig. lalTRT L 91T, ARy ZEKEHRD Ag
NPs/SiO 3B} Tl & 510 nm fhgic 7 = —

R72 LSPR &"— 7 3Bl S v 7z, Z DFEHT He

A A % REE 0.8x10'6 cm? £ THREI 5 &
LSPR b'— 7 M RIS 7 b (T —v 7

) L. &8k Lz, o7 — 7 k&St
{bi%. He A A 352 2 EFIEEZNRIZ LD |
Ag T/ RIS du, UKL AR T 5
2R R EE T 5 2 & T, ORI R
DR LIZTedEEZDND, Ik, BE—27»n

Absorbance

b et 5 Fe e BT R 1T BIEREAE T
H D, Ag/sc-SiOn NI [F IR & TR L 724
F. &5 kHib L7Z LSPR B — 27 35 57z

(Fig. 1b), 2D X 91T, BAfifE 72 A2 R D358
D HALTZ, Ag/se-SiOr B CIE, FebFR i DM
MIC k0, Ag T/ RO =IRITHIZR 57 B A
U= Th D EHERI SN D,

06 |
05 | Ag/Sio,

04 }
03 }

02 P ' E
N ’
. W / | — before
Y ’ \

0.1 a

06 |
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Fig.1 Optical absorption spectra of Ag/SiO> (a) and
Ag/sc-Si0; (b) before and after irradiation with 30
keV He ions to a fluence of 0.8x10'¢ cm™2.
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A # 2 E— LEEECDED
BIETIVT=0 L, BILH. BIETAM R, RIETAROBRIE~DIEH
Application of ion beam induced chemical vapor deposition for the formation of
germanium dioxide, tin dioxide, silicon dioxide, and silicon carbide films
BRI, °HHE
Osaka Univ.! ©S. Yoshimura!
E-mail: sa.yosimura@mapse.eng.osaka-u.ac.jp

A A B — A CVD (IBICVD)¥EIE, F/ A7 — )V OSLIRHEETE K, MRBARDBR, 72 8T
FMHAShTWD, £, T2y, TAIREORHEEOBEORMIENFTRETH 5, Ll
ND, T~ = KN GOBLEOREIL, IBICVD I TIXE 21Thn T, Alalix, IBICVD i%
T, LT N~=0 L, Bb#h, BIbTAFE, RILT A BOIRE A TR 2 WG T 5,

FEERIX, ULVAC DA A B —LEEZH W T To e, ZOH@EIL, 7V —~v 2 BA F R,
EAE I E B RS . BT v X  BAERR S AT D, IBICVD ETIE, JRUBEAT R 2 Sl ik &
. £ ZICREFRCA A =02 BT 5, BRIV~ =0 AORMBEILL T OFIETIT - 72,
FP. RBAAEZAFPREANL, REET D Z LI X VEEA A (0) ZAEK L, Eah
BESRIZ K VIR A A B — L DOHEHEEL, 20200 eV DIKT R VX —DERHEA 4 B — L%t
Bl U 7e, RIS, IR S LIRS E 2 W TS A F Lo L~ 25k L, 2 0.7 scem
DOt & TEROIEMUIRE AT 7o, & ZITHNROMHR A Ao =2 L& 2 A, il kI
BN TETNWDZ &R LTc, BIEEDA F 0 =X — DRI Z T RT2 & 25, 50 eV
D & EICBRITRR L 72072, % XPS, FTIR, XRR THOMF LIZfER, BILFLv~=0U LA THDZ
EEMER L1, BPICRBITIFEAEEEN T o7z, BREIFH 100 nm TH Y | HEIX
3.9 g/em3 Tholzo, Wik, Mb7 A FOMBEERTIZ, B2 T h T AF N, ~FHFAF
nrvaxt ACENENLZH L, FIREBLS Vv~ =0 L0854 ERERIC L TITV., 2l
DEBRT, B 2] LB A R [B] OIS LT,

AT A FBORETIZ, JFEIO Y A F Ly T % 800 CDIERICR E T2 oT7 v A A
=L LTc, YATFATT AR, FOFHRIC, TAREFEZ L, IRERFE 2 fEFF -
TWDTIeD, PAF AT T o W TZENCVD Tid, JREPMERE 72 SICIZR D 2 &ENDH D, Foxid,
DAFNLT o HWTEEVCVD T u e R KD IR O SiC RIS, [RIRHCT LT A A e — A
ARE LB 52 LIk, REBRIZDRELZYETE L L2/ L, Zhid, BELEY
NAAF =L, R ORBRFZRIRANC ANy Z Liclzb EEZ b [4],

[1] Yoshimura, et al., Nucl. Instr. Method A, 1056 (2023) 168707.
[2] Yoshimura, et al., Heliyon, 11 (2025) e42442.

[3] Yoshimura, et al., Nucl. Instr. Method B, 549 (2024) 165276.
[4] Yoshimura, et al., Nucl. Instr. Method B,527 (2022) 40.
ARG, BB B4 (25K15759) D3R 251 TIHHE L7z,
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8p-N403-6 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

BEHERBRFIIEDHD 2 & 2 BHIFEFRBERBINS K EDORR
Development of 2-color cavity enhanced absorption spectroscopy
toward atomic spectroscopy of radio nuclides
£ARI' OF# BT, £A i, EH &£
Nagoya Univ.!, °Ryohei Terabayashi', Takumi Mochizuki', Hideki Tomita'

E-mail: terabayashi.ryouhei.e6@f.mail.nagoya-u.ac.jp

1

g&
il

T B SRR N O L B 2 R U7 R BRI vk, Rl vy BT 4 Vv 7 &Y
WISy 6k (Cavity ringdown spectroscopy CRDS) %, £ km [ R SR & L — W —iREZE) /
A ADFEzZ T I WREFFIC XD | KRR EDE ORI 2 &KL - S ICHE FTRETH
%o . 2 ROERHFEIR V“fﬂﬁ'ﬁ%‘:#@ﬂ% SN TCRIFILES S8 WEO 2 BRI S 28T 5 2 &
T, XU EOFEN ARSI 2 S8 L7z 2 360 CRDS (2-color CRDS) 73 [E LLNL O 7 L—72 XY
REIN, FFZ N0 & HCOITxIT DB HEREA 72 STV A[1], CRDS OB EKE & 2 4 2 BERIY
(2K 2 m OB IR 2 Rl 2 T AR FIEZ kA et Rl CE L. T E TR WETTZ e iU A
FEOHTEDBFEIC D720 %, ARBFETIL, FRCKUIRIE T % %1512 L7z 2-color CRDS Z#3ZGEL, £ D
B RE e~ OB EZRFT 6 2 L 2B E L, IREZED TV 5,

2. RN V—Y—FRHWEET 5 2-color CRDS &% DEZE

IMTRIGED 2 BEWINERB I RICHE DY 2 0GR IRL—F—2HE L, taFHLT
ZERMICEREG DY TR SRR AR L, ZO@FERE 2 e Hgs TeIHIT 5,
L— =& FEN ARG (AOM) EOHAA v FEHWTRED X A I 7 Tl L CRDS
BEZEZIT, 1 BEHL——HOAFHEET 2 BEHWINOZZFIT 5 Z & T, WERD 5T
4T 9 o JRAIZKk3 5 2-color CRDS HEFEEBR/IN- O DIEZE & LT, ?&ﬁﬁu%&ﬁ%iﬁm%@ﬁzénf:m
RIRIF % CRDS IZ LV e 2 IR B VAR LZ, TOMELK 1 (2R T, BETIE
I L —H— % FI T2 53 6] 2-color CRDS AR DIEEE L | Zi & AW 7243 6 FEZBR D5 RIZ-DW T

WET 5,
Optical cavity cell I I
| s |
| CW laser1 ?,—

A —
| CW laser2 | I Lﬂ" Photodetectors

Furnace atomic source

Fig. 1 The schematic of 2-color CRDS

[1] A.D. McCartt, et. al., ACS Sens. 7, 3258-3264 (2022) .
BEE: AMFZRIZ. JSPS BMFEEFITE (23K13686) D Z%177-2H 0TI,
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8p-N403-7 5865

BRREA M) YN—ITEIRBEAA VOEBEMRE THFOREREE
Charge conversion of carbon ions and dissociation of interfering molecules
by crystal surface strippers
FFO#E' <222 OWE €8 R FE’ KE J2F K g2
JAEA!, PESCO?, °Satoshi Jinno!, Akihiro Matsubara?, Natsuko Fujita!, Kenji Kimura'

E-mail: jinno.satoshi@jaea.go.jp

ENTIE(AMS)IE, & i o iER B2 TR < Vv B, 2000 LIRS TR HC 1%

I )
WL 200~500 kV D/ AMS 238 FEfL STV b, AMS TiE, HEIEEZ & A 4

HE A 0
AL TE T DIEGICAS L, 2= FAEOHT AR Y v R—IT XY IEA A~ DR
B b FVE B O T W T OMEEZAT 50 /INEULO T2 DTN = RV F— DS LB 7278, 100
keV Kiiii TITH A & DELRIC L D E— L DOFEHAERL, FREMETT 2, £/, WRLEA

WX DHELCLERNMARPPUE 2SN, Ny 7 7T 0 RRERT L7120, ZBPFRE %2 &<

TOUENLY, PNULIZIRA DR H -7, i
R ‘ . @{0 HRREMA My /(- | 5 |
ORI L, Foxld A A OBmEGELAF] P e o —— KN

A L7 R A b Y » S—E2BgE L, i eemLEED | '

e ‘ |

HT SPAH 70 2 T & A A > ORI EAEIIC & 0 MMEEd I

| 15

BREZTT YCA A OfELHRE, PCH L | &

PCHy OF W4 T OMBER TTHE L 72 51, 2], b

| ]
LIRT 71 B2 A 7134 1.9mx1.9m T, fix B
¥
KAOKV DA AT v FOBTCA AL el o hag / s" 0
. 2 D HefplEt e | = j
T %, WIIOREHELER TIL, BHICE->TH & ) 1 Eaay
m . e
T LUV ORI S D KCI fitdh 2 vz E 1 BRSE LR/ ANS DS
- I3 Z II_,\
R, S Lis C' A A OMBEEIRN ) 1E4
iz, P

AZARY y 3= 0 b RIEIZ/NEL, KRB A Y v = OB R S 72 [3],
CELDFEHET ¥ —V7T v T MR DT, BT ERMNKCL LT <, v Ry v 7% K5O SnTe
BAEAE LT, Fz, BN EREO SV EHIA R RN SN ENRBREN TN DT

W, WHMETIIE L b OO0, ERE RITAE L7201 )&m b a3k Lz,

BCH 36 K O 2CH, OfFBEWTF 0 CT & i & e imin s O PR THBIGHEGHIE X, g

Zalbih U7, 2 OfEHE, KCHZH T Au(11D) DM B 2A# & 0 TREE O Tz~ LT, 7283,

L TS T D,

[1] A. Matsubara, N. Fujita, K. Ishii, NIM B 437 (2018) 81-86.
[2] N. Fujita, A. Matsubara, K. Kimura, S. Jinno, Y.S. Kokubu, NIM B 532 (2022) 13-18.

[3] S. Jinno, A. Matsubara, N. Fujita, K. Kimura, NIM B 557 (2024) 165545.
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JAEA-AMS-TONO 21T %
MEREESTEECET STRFASR; 2025 £
Research and Development for Accelerator Mass Spectrometer
at JAEA-AMS-TONO; 2025
BARFHARMRBHEE | HKASHARX3?, E—LFRL—YavikAzwt’
CHEFEF ABER FARE AR ZEER RERES’
EEER ', /MIBER? HHES ESEL'
Japan Atomic Energy Agency (JAEA) !, PESCO Co., Ltd.?, Beam Operation Co., Ltd.%,
°Natsuko Fujita', Satoshi Jinno !, Fumina Minamitani !, Yusuke Maeta!, Masayasu Miyake?,

AKkihiro Matsubara?, Tomohiro Nishio!, Yumi Ogawa?, Toshihiko Kitano?, Takahiro Watanabe!

E-mail: fujita.natsuko@jaea.go.jp

A AR - S50 PR S A R H R o & — T BRI R T T, MU BRBE O R E
PEICBET AHFZEICE VT, I E BT 2EiE  (Accelerator Mass Spectrometer : AMS) % Fu 7=
FEARNE 35 K OB 21T > T D AMS [3ATD U PEREFE 2 % 52 & U 7o B R R (4 LR E
PAREZRILETH Y, Yt Z—IZB W TH HE BRI TKEUEE,  E 78 ivBAYE & L THMEDN
b OEHFREFEOENRMPEICIMVHA TN D, BIELE ¥ —TILAMS # 3 BFTAL, 252
BIEFEREOFLZLEHIIEH TH Y, &9 1 B2/ AMS OBRIRIZ T 7R BREE TH 5,

FEREHAIE H @ 2 B O AMS 1% JAEA-AMS-TONO-5MV (NEC % 15SDH-2, i K#HEE 5.0 MV)
& JAEA-AMS-TONO-300kV (HVE # 4103Bo-AMS, HANIEEE 300kV) THY, 2H5EH, &
#-14 (4C), _Y U T A0, T/ = L26, FUH-129 DAFEEREL TS, £ 5MV
D AMS TIXZH D 4 RO —F RIEICMZ T, HFKROEBIE A 72 5E-36 ORIEIC
MV 7= H B % & 2k L T\ %, JAEA-AMS-TONO-300kV Tt 4 ££fED /L —F BTN Z T,
RIEREID T A A A P OBRFT GBI L2, ZHICEE L <, A42FH L COREEODE
3T & 78 B RALK R EHM OB, L—V —ZFH LIz pi B OBRBICE T L, %E
T, ENENORRFRREZ WS T 5,
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BRARMALT [2E51F 5 *CI-AMS /Xy 9 F 59 > FEE
Background of 3*CI-AMS at MALT, The University of Tokyo
HAMALT, ORdiis &2, Wi Hif, F& =¥, Sl 8%

°Hiroyuki Matsuzaki, Takeyasu Yamagata, Miwako Toya, Hironori, Tokuyama
MALT, Univ. of Tokyo

E-mail: hmatsu@um.u-tokyo.ac.jp

3 36 (°CI) &, i 30.1 TTEE DN IERECH v | T iliakIc 3510 2 Ak D HeH
fLoFHli, 74 X a7diciiikE v 3 NHOKIEERL RO MG, RIBERS AR ZFIHL
72 TBEHER S, SEAERESEM L T3, CI-AMS Oé, FHEER S oTFEn Sy 2777 v
FZHRD TS, HAMALT Tl 7 AFRRERER A (Gas Filled Magnet, GFM) % f|H L T %S

SR ToCE Rz, B, A MALT @ GFM 3Ll ot 413 63cm & 7> T 5,
Aze (2007) <ix, BRI 7+. GFM NOH 2 13EE 2 Torr. A H 7 v X — (Gas Counter, GC)
CHHAEBDET, Ny 77797 FOCI/Cl<b X105 %ZHKHE L& LT3, Dk, BHERE
ZEML, 6+%#E R L, GFM WA RE% 1.5Torr I FFCERMWNZR Ny 775 v v F%& *Cl/Cl
~1x10" & L CH#A L T %7 (Matsuzaki, 2015), L2 L. RIS+ 2 alkHc B T,
OS DB CTEEMNZ ANy 2 77V EBREALTLE S e, ok ollEicnd 527
LML CTECT B T &b, *Cl & %S OofRfex M L3~ MERORBEL 27> T
%o HARMITIE, A4V AAF=DEIE 508, FEERSECHERN R 06, BEiMfE T+IC
L7z GFM DWW Tid, WEESI23E0 1% 5 23 30Cl & 30S D 4rHfE T R 72 5 — 77T, @il 239
HTL 57D, WEDNT VY AZHS L, 2Torr BERRWZ LRI N, —Ti. HAA TV
£ —DRHETIR, HAAY VX —DEMEBICA SRR TDOA A vV T3 F =255\ 15 5 235, *Cl
&3S Dol R v, GFM W% 2Torr, GC 7 4 ¥ F 712 3um KR Y Fer v L v ZH w5545,
GCHTIE, 7797 h—7D7uAFA v bUREOEHD ZKE CH- 7218 5 25, *Cl & S D4y
MRV, XV EOREEEERT 2 7201CE, HAAV Vv EA—DT 4 v FuREIL, FAAY
VRE—HNICAF VY DIANF =% 25T EDBLETH B, 0L D PEN™H|ZE X 0.8 um
THY, ThzHwb e, GCHTZ v AR, v D% ENMHAT B8 TE R, LarL, Ny
7779y FORINSEEICIEE D b2 Tz,

BtE. GCov 4 v Foic, 7 4 FEE (150nm), GC DHTRICA Y 72 v RfFRAT 2L
EREILCw5, ¥72, AFVIEPOLHTL 24 FVAF V2D DT 2FE (X—7 v
b o) HEREL 720,

Reference:
T. Aze, et.al. (2007) Improvement of the **C1-AMS system at MALT using a Monte Carlo ion-
trajectory simulation in a gas-filled magnet, NIM B, 259, 144-148.

H. Matsuzaki, et. al. (2015) The status of the AMS system at MALT in its 20" year, NIM B, 361, 63-
68.

© 2025% ISRYMER R 100000000-092 CS.1



8p-N403-10 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

BURKZE 6N 2 > T LIEREESITEREIZHS TS 1 817 O 14 BT
Performance evaluation of '*’I analysis on the 6MV multi-nuclide AMS system
at the University of Tsukuba
FRKRE T RBRE PN |, FURKSRAMERLMA AMS J)L—7 2, SURKHEMER
O(MN)EAMR i !, th#t FHERX2 B 2, &H &2, # 4>
Grad. Sch. of Sci. and Tech., Univ. of Tsukuba', AMS Group, UTTAC, Univ. of Tsukuba?, Inst. of
Pure and Applied Sci., Univ. of Tsukuba®
O(M1) Mitsuki Sakuma', Masumi Matsumura?2, Tsutomu Takahashi?, Tetsuro Yoshida2, and
Kimikazu Sasa??

E-mail: s2520181@u.tsukuba.ac.jp

DRI 1570 TAEO R FH M HGHERRCHY | MEEHEREY O ORIE BB TP O Bt
I FR DAL ST FEIT NIV TISY | S5l TIFAME R E #0715 (AMS) 23 170301 E F 1%
LIRoTND, BURRFITIIT D 2024 4EFZD 21 ERELL 443 fHTHY, AMS EHIEY 7L
63%% 57z, RFEEED P12 D8y 7 7T REREIL (3.0 £ 1.3) x 1014 &725TD, 1271 DfE
FRASTRTE — SEFFIZ DUVTIL 2019 R EEDNBIR 2 [ZJAETR Tl o723 2024 FFEE DY MEIT 1.5
HA THY | JIEEE OV (0.71 pA) KVETFOBNIIN AL, JEEOE FEIZITKE Purdue KX
VIR ST AR HERBHZ94-0597 KUY 294-0596)% TR, PI/ITZEN 24 8.378 x 10712L 6.540
x 1071 THD[1]. [2]e 2024 4EFEZ5E L COM R 2/ 2TREE O T (7.431 £0.521) x 102 [n=
436] & (5.886 £0.227)x 10" [n =294] TV, (HEM)/ (AFME) 1TZEAE 4 0.890 £ 0.062 & 0.900 +
0.035 L7280 FEENTRW—EZEONT-, 'PLAMS 128172 1 FIOHIEZy M1 240K UHIE S
FEIE, Z94-0597 (1%L Tl 3.5% R, Z94-0596 [ZX/F LTI 1%LL T e72s,

REUESURL 2 FR I3 DR BEIC NIST CK[E [E STAE EHAN 28 HT) [3]123% Y . SRM(Standard Reference
Material) £V O EEAERE 2 BGE L TS, SRM IR T E KRS C oD Ll & (C KD E DI RRES
DD, BLE KT TIL NIST IO OKIHASZ T | -G T Th D 5 FfEHO 11 | SRM (Blank 70K}
EEHTNIDWTREEAT 272, AMS HIEOFER, 121171 A3 1083 ~ 10" FEEE OB CIIt R e 5
JEDIRNFERZ R U2, —J7, 21271 53 1074 2 EE OFUEHCITANE I SR RAEIZH) 2 (50 2R ETT,
ZDZET P17 MRV OFHROEEL S0, AMS OREREDORFUTENTHEE 2 HND,

ARFELRTIE, T KT MV Zo7 DNESRE RO EE 2T 121 JlEOMERERHGE, 2T 1
NIST FEHEREI DB ERE RISV THRET D,

Reference
[1] P. Sharma et al., Nucl. Instrum. Meth. Phys. Res. B 123 (1997) 347.
[2] M. Caffee, (Purdue University), Private communication (2014).

[3] NIST (National Institute of Standards and Technology) 100 Bureau Drive Gaithersburg, MD 20899
https://www.nist.gov/standards

© 2025%F [CRAYEER 100000000-093 CS.1



8p-N403-11 HL6EIE MBS AT LHHES WETHE (2025 A KAFr> /(R &FVFMY)

KEK-12GeV [5F> - 0 rOVHOERYS — T IVEEH ¥Cl ZRALV-R
RHEFIILT O RDOEETE
Estimation of the Thermal Neutron Fluence Using 3*Cl Produced in a Power Cable
Sheath at the KEK-12GeV Proton Synchrotron
REKX!, SIRE HREH:, THXY Z@EHS &KX CM)KRH #E#H' &H A2
B R BF BFEX, BH EL2 EE B4 € BN FRE? BR BRE?
=85 Ew \B &Y FH A hEYW EHS KE R BB RS HE =
&5, {E# =5 Bui Ngoc Thiens, S48 %' FH FH' # 4!
Tsukuba Univ. !, High Energy Accelerator Research Organization?, Japan Environment Research Co.,
Ltd. 3, Kyoto Univ. 4, National Institute for Fusion Science 3, The Graduate University for
Advanced Studies® °Tatsuhiro Kimura', Go YoshidaZ?, Hiroshi Matsumura?, Masumi Matsumura!,
Masaki Ishida?, Eisuke Watanabe?, Kiyokazu Tsugane?, Eunji Lee?, Ryoken Shiobara’, Masahiro
Mitsuhashi’, Hiroshi Yashima*, Yuuki Hirano?, Yusuke Nakayashiki’, Koji Oishi3, Saori Kurita®,
Miki NakadaS, Takuya Saze’, Bui Ngoc Thien®, Tsutomu Takahashi', Tetsuro Yoshida', Kimikazu
Sasa!

E-mail: s2110514@u.tsukuba.ac.jp

[1ZC®IZ] @=L —IEEEF e (KEK) D, 12GeV [5F3 > 7 1 b 1 > (KEK-12GeV-PS)
TiL, @I - BRI OERRIC X0 | s b o 3L 2R CHREHMEI DR AT D Z L SR S,
BEILIZMIT i & 72 o T D, BRI BEILZ D D T2 DITITHF T A 2 N2 LB & 5 13
AKX TR TIXERNRTE RN, b RAVNOER Y, — 7 B IIEE A S L OR D
0 . RN 3CL O VET-HHERTEFE T 43.6 barn & K& < | 3Cl(n, v )*Cl KT £ 0 36C1 23
AR D, CHIE y M A B L7a v =80 30,1 TAEOREMBURTERFECH 5720, BiEx B8
WP eEiR R R ORI TR AEOHEA R LR TE 2 L IFF SIS, AR TIE, IERE &S
HrAMS) & W CTEIR S — 7 B Cl A B & L, BET 7 v = 0 ZOHEE 2 T,

[J715] 38kE LT, KEK-12GeV-PS WO JESHMEMBEE Th 5 EP1 & 7' % NERA OB —7
NGB E A\, 91D, T HEHEONNIC E D B oEFE S A RE ER L, RIS, WE
DOIRBEIK T > 7HEER LD . AMS (i L7=A A o WKER xRS, LT, A4y rmr~v s
7 7 4 —"TCl, SO(AMS OWiERT)E 58T L, AMS (2 L 72 FIAZRHEEGOCIACL ~ 102 AR
L7, ZIZ. AMS HERELD AgCl IbERERL A 4TV, AMS I LY 3°Cl Z# B & L7z,

[R5 ER] AMS (ZIZFE KT 6MV & 7 DINESVE E o HrdeE 2 7o, 5 BCERMY AB-E U AR
HIgR 2, B 2 DOEM(IEI+IE2) & % )5 2 DO EMI(IE4+dES) ) B 137215 5 % 2 IRt ALY
MVERICT D 2 LT, IhERBERD S % 36C1 & 3B L, 36Cl 2 EETE 7=, LT, ¥CIACl
FIRERLE & BEAI O WIS 4 VTRV M- 7 Vo R 2 HEE LTz, BARIIZ E RS % DR e
IR ETOWNWTIRERIZE W Tiiim 1 2.
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Time over Threshold Z FiV\/=F ¥ E 57 4 V) V7 XU R EBIT S
B E S BUGEDOBR%
Development of time over threshold method for acquiring decay signals
in cavity ring-down spectroscopy
Nagoya University, Japan !, Johannes Gutenberg-Universitit Mainz, Germany?,
University of Tokyo, Japan?, National Metrology Institute of Japan (NMIJ/AIST), Japan*
o Konrad Kleineidam'2, Erik Thiel"-?, Takumi Mochizuki', Ryohei Terabayashi',
Kenji Shimazoe’, Klaus Wendt?, Hisashi Abe*, Norihiko Nishizawa', Hideki Tomita'

E-mail: kkonradr@students.uni-mainz.de

Cavity ring-down laser spectroscopy (CRDS) provides a highly sensitive method for detection of elements
and even individual isotopes in gas samples. In CRDS, laser photons are stored in a high-finesse optical
cavity, and the molecular number density inside the cavity can be determined by measuring the decay rate
(called the “ring-down rate”) of the transmitted light intensity that leaks out of the cavity. A high-resolution
and high-speed data acquisition system is typically used to record the time-dependent change in signal
voltage and calculate the decay rate through exponential fitting analysis. On the other hand, by injecting
photons of different wavelengths into the optical cavity, it is possible to simultaneously obtain ring-down
rates for multiple wavelengths, enabling simultaneous measurement of multiple molecules.

In this study, we investigated a method for acquiring ringdown rates using a simplified measurement
system. This provides proof of concept for determining the ring-down decay rate based on time interval
(time over threshold: ToT) analysis which utilizes the discrete recording and processing of two or more
static threshold timing signals instead of an ADC with full curve fitting (see Fig.1). Additionally, we will
discuss further investigations utilizing dynamic threshold curves instead of static thresholds to account for

signals with significant variations in amplitude.

1

beta_shikiDO&D1
—— Linear Fit

280000

Ring-down rate obtained by ToT method (s
8
g

160000 160000 200000 220000 240000 260000 250000

Ring-down rate obtained by
conventional exponential fitting (s1)

Fig.1 Comparison of ring-down rate estimation using conventional method and time over threshold method
Acknowledgments
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JSPS KAKENHI Grant Number 22H05023.
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EXKEED P1 DR
Estimating of the source of anthropogenic '*I in the North Pacific
RKMALT' ClLUBERE' XkH*FEE' F BE' BLUSRE' TEBF' F&AENF'
Rigg |
MALT, Univ. Tokyo ', °Takeyasu Yamagata', Hisao Nagai', Yuanzhi Qi', Hironori Tokuyama',
Yoko Tsuchiya', Miwako Toya', Hiroyuki Matsuzaki'

E-mail: yamagata@um.u-tokyo.ac.jp

N TR PSR 12T (I8 1570 J754E) & 137Cs (IR 30.1 4F), 230U (438 2340 75 48)13. 23U
MBAERT 5, MERFEIAAET 2 2 b O D 3 2R IR KB 25k & R ALHE T35
MEDORHTH D, KREREERIL 1950 4100 5 H5r BORE FBREE (1 S50 055 S iz 1963 4E %
TIZAN TR ERGEPH K EE X =8B, /A Y Y LU ¥ ERESICBWOTThi, BRE
HAUHIIT7 I ADT « T—HUBTY:, w7 —LVELHETE, A X)) 20857 44—/ K
FRALEE T45C 1950 440 AT DIV TN D, B EBR TA R L 7o N A EIRHUR PEZ I XAk B & <2
L, REMERICE > GEZNRRICE R I /e — V7 53— AT 7 hE LTS LT, FL
BT BT FRNTHE AR~ S AkDEER & & IR T 2, —EREUTHUE S iz ik
OMEIEEUZ L > TRIFEE TRELILET D B2 LN TWD, KEED 1 oLy a—
VT =T T N EFLBE TSN D REREEHDOR Y & SITW5D, WKIZIEE LT Z G D
FIRIFRLY ThH D TR E BB E L HIT 5,

B DT N—TIIEEF R T RBEITEROTE 2012 4L 2017 FEITIERFEET P EED
B AT 72> 72, LAL 2012 4E & 2017 4E00 21 SR OTREDARICIZ H AL - 722 b2 L S e hs
o7z, 2012 5 2017 O, PHEHAE TH0 6 I3 HF 5-10 GBq FRE KM ST\ a3k
KIFFEITEN DN O TR0 N B 2 BIRIZOWTORF E1To 7,

2012 “E O [FHEHISIC I T D 4Cs JREECERU 2.06 4F) 138 S HEHGEJTH 5720 YCs & 1¥4Cs
MOBEEMERE 7o — L7 3 — LT U MO ERDTZ, £ 2N HIERTED P 137 e
— /LT =T U N EFLE TSN DORKEH TCORSNRIERETHL EEZ N, K
S CIALRTEEIC I 1T D 2T ORIRIC DU T PREE S A O REHIZE b, FRALEE TR 0D 720 97Cs,
BOU L LEBMICER L, SHROBEICOWTHRNTETETH D,
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N VB PERANERRREDFELERICRIT S B 2024
Research of annual variations of '*C concentrations in pinus pumila 2024
IR AMS £ 42—, U KHE? HEHNFEIKERK S FHEX?

ORIl =B, A E B BA2 ER U5F3 =% £04 FIH &4 12
Center for AMS, Yamagata Univ.!, Fac. of Sci., Yamagata Univ. 2, OIST 3, Nagoya Univ. 4
°Mirei Takeyama'?2, Toru Moriya'2, Hirohisa Sakurai?, Hiroko Miyahara3, Fusa Miyake?,

Fuyuki Tokanai'?

E-mail: takeyama@sci.kj.yamagata-u.ac.jp

R (4C) X, FHEME KRR P OESR (UN) LOMAMERIC LY ERSh, BEHICHtb
SHTImbR#E (MCOY) L7220 RET O fbikd LIRE L CHIERHIBL O RBIEERITI Y A
ENDHH, REKPO HUC REIZKGIEB OLBSCFHBIEINR L A2 KT 5, L7722 > THER
DHFI L TWD EHARED UC REA SREEICHIE T 5 Z LT BEDKBEIEE O &I K
T LTSRN T D FEBRENBE L 2T N TEDH[1-4], UL, Az L
D ED AT REH CRHRE) o UCIREEIE, HIBRDIRFIGER OB L 0 1UC L) & Nl 2203k
U, TOREEBIHEROEEE TAR SNz “C BOLEE® 1/100 UL T £ THET S, it-T
UC 7 m—7 & L CREDOT U IREZ T RS E) 4 502 721213, KRB R A kG
RO BN EMIZER S CO D BROFREE HWC, o UC R ORI & ZEBh DK%
RD T ENEEERD,

Z T, BAITRBTR O UC REAT) & FHHRIEE AT, X OKGBEBIORREZ TS, HiEk
RBVEER DR EFMMTHZ L2 HNE LT, REEEBS IO ELOSLHICAERT 2 A <Y
DOERFLIE (K1) % 2018 4F OkGEAICEREL L, “CIREREEZIT> T 5, £z, Lakkto
WBE WY 572010, BURERER KON IRKET O 6 7 7~ Vil 2RI L, [ L <

BC REREZIT> TV D, 3B C RERIEIC Il" “ —

. WERF RIS G E B v & — (YU-

AMS) (TRRE ST AMS Y AT LB RO/ 777 meﬂww_w o Ln O o
A MES AT DR L7z, K2 IZHFRBIOREL 1. sBH W o <Y OEREL(E) & ()
RIS MCIREE (A4C) & KR AEK[S) %~ W vw}WOv§§
Pl &R LI CEREL L 72~ ~ V3B AMC 1T 0;! L . . {800 & ég%ﬁ
2018 4725 2024 FI/T TRIBHICHA BRI ZR 7 10f “ e §:4Wﬁ R
Lie, ASICCIL, &9 MBRIERRICOV TR £ 0p e * el %

EHT 5, :jzz "t * ] 200

[1] F. Miyake et al., Nature, 486, 240-242 (2012). -0 20‘18 ‘ 20‘20 2022 2024

[2] F.Miyake et al., Geophys. Res. Lett., 48, e2021GL093419 (2021). 3

[3] H. Miyahara et al., Sci. Rep., 11(1), 5482-5482 (2021). 2. A=Y s eV ERBEOBEEICHT D A 4C

[4] H.Miyahara et al., Geophys. Res. Lett., 49, €2021GL097201 (2022). St Bk
[5] WDC-SILSO, Royal Observatory of Belgium, Brussels. e & KB AR
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BAREHD "C A& S 1279 FEOFERZESHORE
Investigation of cosmic ray variation around 1279 CE based on <sup>14</sup>C
analysis of tree rings from Yakusugi
£X', 85X WWX3 ETH Zurich ¢+ O=¢ FEW !, K BE> H#A &3 Bl =B
M £ 3 Lukas Wacker*
Nagoya Univ. !, Fukushima Univ. 2, Yamagata Univ. 3, ETH Zurich, °Fusa Miyake!, Katsuhiko
Kimura?, Toru Moriya®, Mirei Takeyama®, Fuyuki Tokanai®, Lukas Wacker*

E-mail: fmiyake@isee.nagoya-u.ac.jp

BIARFEROKRFE 14 (14C) 13X, W EDOSRFFEHMRLEC K& =% /L X —Hhi{ (Solar Energetic
Particle: SEP) A X2 FORVWMEELEZEZ LN TV D, 2 E TIZ, @EOMUGI K E 72 SEP A X
> b DIRBFAMESRT O UCIRE DA (Wb D UC AR 7)) & LT ST & 7= (e.g., 774 CE,
993 CE: Miyake et al. 2012, 2013) ., 4D “C 754772 B STV S0 SEP A N2 M, 2
K70 FEMOBRBR THEES LTV A ANV PO HE~EBERE L ZE 25N TRV RICHE
A Lictat . BIRAESICIRA R e 8 % KT T TREE D B 5,

ZDEDRMUC AN, T D=2 LT, 1279 F~1280 FED UCIREDBHPREINTEY |
FRliii SEP A X FOfEAH & S TWD, Ll SBATHIE T S 7z 1279 42~1280 420 14C
PEE DOHENNE T 5% LA T & i)/ NS WA L TH Y (Brehm et al. 2021, Miyahara et al. 2022), 1
ETORERMDFED HNRWHESERF & #®E SN TNDH78 (Scifo etal. 2024) . A X D
FLENE & Z DOJFRICOW T O TV 5D,

AW T, 1279 FEOFHBEMIET 2 ALEED 5720, BAK T2 A - @i E 7
14C PR AT %2 SEME L 7= ABFRUBHT 1 4ElR 2 & DO REE & b - Wikt Z & DA RRED 2 5@ Y TH)
D, TRERILERY: (YU-AMS) & ETH Zurich O JESE B0 RE (AMS) % T 1“C
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Speckle correlation imaging using a phase spectrum estimation method based on the alternation direction
multiplier method with a region constraint introduced to adapt to object shape
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A= 7 (SCD [1] A& 5. SCI TiZ, FHUMED G HEH L7 E HGELEE 2 @il L 72 O i
iAo B SRR S ITMIEBR O 7 — ) TRIEA RS MV OBPEERTE D720, WG O R
ZIINEAE AR MV EHEET D MENSH D, ZHUSITBIH L7 IRIE 2~ b oWk g O F1EE
BAMRSME LT, Wik E 7 — U THEICBO TR O EEZHES L S IComEBHT 5
FiE 2] BHVWSND. LinL, ZTOFEICKD RSN GORE X, fAHART FL
DI ARLFRNIGHE LT AFAETEIRD YA RNUKAFT D L WIH ENR S DH. Z OREICx L,
ZEHIF RS (ADMM) (23S AR MAHEETIE [3] 1, FERE 0 S Lo
B THLIMRTIRITHEIS T 2R [4] 28AT 252 L 2RET 5. ADMM (ZHED < iiff A
AU MAHEEFE T, WRHEE 7 — U T O SEA & 7904 & BRI TR b DK
RISk & MNT L= U CR AR LT 5. F72, ARSI 3 2 S8 b o X A R L ER
DA C TR S 4, WIRIRICEIGHNC 2T 5 7o, TR S E Om B Eifr S s.

Fig. 1 IR THFRE AWV CTRETIEOA A2 MEE Lz, Hl#R & L C Fig. 2 (IR d 86
Jihid 2 487E L7z LED 7 LA & V>, HBELBYE Wit OTREE /540 2 B L7z, BufS L 72 BB A
%t L, ADMM [ZES <A AR MAHEE FIE, WIKIARICE G 2 S A8 A L7206k F
%, TRETFIEICL 0 DIRGE B L7z, SRR L 72 B8 % Fig. 2 (b), (c), (d) (27”7 Fig. 2 (b), (c)
TGRS 72003, Fig. 2 () TIEARRZRWIEG S & b od, PG E 2 M LT
L. ZOZEND, BREFIEOAMMEIN RSN

Diffuion
LED array plate
Image
lens sensor \ ,

Fig. 2: (a) Measurement object, and reconstructed image

o Intensity —

Bandpass

filter with (b) ADMM, (c) Region constraint adaptively

Fig. 1: Optical setup fit to object shape, (d) Proposed method

[1]J. Bertolotti, et. al., Nature 491, 232 (2012). [2] J. R. Fineup, Opt. Lett. 3, 27 (1978).
[3]J. Chang, et. al., J. Biophotonics 11, 201700224 (2018). [4] M. Liao, et. al., Appt. Opt. 58, 473 (2019).
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1. [XEHIC
BELBAR O B B 2 IR 2 BT D HGELA A —Y v 7 OFEE LT, WO ESWT —7

T == T ERAWEFENTEE SN TWA[L]. L L, PRI AN B2 DALE 2454 LT
LG EXBIT 256, MIECHEHAR OALEHEE S H R NEE L 72 5. JATHRETIE, SRk
BT & 2 MR OTREHEE 2]1IEBAIR O TREHEE 3123 STV D, ARBFSETIE, FEHER A mHE
A A=V 7RI D, il TEITAICBE) S BB OALEHEEIC W TERET 5.

2. RBRAE-BR

Fig. 1 {ZFERMRTT HGELA A — > 7 ORBOLF R AT, K 632.8nm ® He-Ne L' —H#— X
D HHH U7 Y6IE, 2R FA%S (SLM : Spatial Light Modulator) (2 X - CTHEMIK L L CTERR%,
YL 10° DILBIRIZ K- TILHCT 2. IR L 7ot &2 BT 7 A TR S8, Ay 7
SV & U CiRES L7z, SRR & TEEDT AT 10 mm OFIPAN T 1 mm OB &) W72, Fig.
2 ITArEHEERE R A2 T, R TOMBIZHENT, 78722 20 um LU FOREE CALEHEEN FEETH -
7o PEBOROCEh & FTEET M OBENCK LT, AFETERERMENENTETHD.

Position
(mm)

10 mm

White Diffusing
Glass

SLM Diffuser
CCD Sensor

Figure 1. Schematic of the optical setup used for

non-line-of-sight (NLOS) scattering imaging.

2% 3R
[1T1Y. Li et al.: Optica 5, 1181-1190 (2018).
[2] S. Zhu et al.: Sensors 21, 90 (2021).
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Figure 2. Results of diffuser position estimation

[3] K. Yamamoto et al.: Information Photonics 2025 (submitted).
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Corrosion monitoring of 3D printed parts using hyperspectral imaging and

spectral angle mapper

Rukundo SIMEON, Maria Merin Antony, Keerthi K and Murukeshan Vadakke Matham*
Centre for Optical and Laser Engineering, School of Mechanical and Aerospace Engineering,
Nanyang Technological University, Singapore, *E-mail: mmurukeshan@ntu.edu.sg

1. Introduction

Surface corrosion in 3D-printed parts compromises
structural integrity and aesthetics, but current RGB-
based inspection systems lack sensitivity for early-
stage detection [1]. Despite ongoing efforts, an
effective method to accurately identify and classify
such defects remains limited [2]. This study proposes
the integration of Hyperspectral Imaging (HSI) with
the Spectral Angle Mapper (SAM) algorithm to
enable automated, high-sensitivity detection of
surface corrosion. By leveraging spectral signatures,
HSI facilitates material differentiation and enhances

a Spectral b
camera
IHlumination
| source
= .(

Wavelength (nm)

=
Sample |

’ Computer
Translation
stage —

inspection precision [3].

2. Methods

Two 3D-printed Maraging steel samples with
different corrosion levels were examined using
hyperspectral imaging. The samples were scanned
with a Pika-XC2 camera on a 100 um/s translation
stage under halogen light (400—-1000 nm), generating
a 3D spectral data cube for non-destructive corrosion
analysis (Fig. 1a and b). Spectral data were classified
into five corrosion levels (classes) to build a
reference library, which enabled detailed mapping of
surface corrosion on each sample (Fig. Ic).

Reflectance
IR t
g?/j

0 340 600 865 IO JBO B4 900 PO MUE

Wavelength (nm)

Fig. 1 a. Experimental setup for spectral imaging in reflection configuration and b. representative data cube and c. spectral

library created
3. Results and discussion

The hyperspectral images of the two samples were classified using the SAM method by effectively identifying
corrosion on the two sample surfaces, as illustrated in Fig. 2 a - d. The colour legend accompanying map the
corrosion levels linked to corresponding spectra from each class, enabling the accurate and automated
identification of corrosion level based on spectral library.

aIb

Fig. 2. a & c shows the RGB images of the 3D printed sample 1 and 2, b & d shows the SAM based corrosion mapping in
3D printed sample 1 and 2

© 2025%F [CRAYEER

It was observed that areas appearing corrosion-free in
RGB images were classified as slightly (Class 2) or
moderately corroded (Class 3) in SAM classified
corrosion maps indicating sensitive detection. During
the corrosion process, there is a dynamic
redistribution of elements within the metal matrix.
Iron atoms from the bulk metal can migrate towards
the surface or accumulate in corrosion products,
contributing to an enrichment of Fe in corroded areas.
References

[17J. R. C. Dizon, et al., Technologies, 9(3), 3, 2021.

[2] D. A. Lesyk, et al., J. Mater. Eng. Perform., 30(9), 2021.

4. Conclusion

In conclusion, a non-destructive spectral imaging
system with ~250 um lateral and ~2nm spectral
resolution has been developed to detect corrosion in
3D-printed samples with high sensitivity, with
corrosion levels classified using the SAM algorithm
to enable automation.

Acknowledgements: The authors acknowledge financial
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[3] MM Antony, et al., Optics and Lasers in Engineering
(2024), 178(1), 108238.
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Light direction field mapping with single pixel
O RE" O BAE' BR @X' XEF f#5'
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1. (XTBIZ
x IR BGE TROAMBURAEICIS N T, FHCE e m LU OMEZEORUNERIE, #ifg= 7 X
RS LR DT DRBINEE LV, —T5 T, BUhKKaIZ X~ TOE#RI71a1% (BRDF ; Bidirectional
Reflectance Distribution Function) 73 K& < ZE§ 5 Z &ML TE Y | £ DOEEARIEMEIT S U
KRIGOFEDREND EEZXBND, £ 2T, EHEGIT, 2HEHN T BRDF O & RRAKTT
PEZRIRFIC~Y vy B 7 TEDFIELZARE LI,

2. AR LR

BI%E L7 R %X 1 ISR T, DMD 2 E U OB TR 2ED | sBM~TEEICAS 45, 3k
FKETHELLTGIE, =R 7Y v Z—L L X2 H L THEsR~NEMN D, Stemid. B
AR AT — VO FICHRE SN TE Y, Jelickt L CERE T EICBEIT S 2 & T BRDF 2HIE
THILNTED, 20L&, —FEORET, std CHIEREZRETORKEIZH LT BRDF %
BHZEnTE s (AEOEHAE, 300nm 225 1000nm £ T, 0.3nm %]74 T BRDF ZEf54 25 = &
NTET),

3. EREREE LD

AR HNT, AT U LV AREORM/NS X% BRDF v v B> 7 Lz, ZTOREREK 2 125R
T, P OEBRITF X2V, BRRIEF A8 2 5MOMERETHY . ThEnREHR
3ODWRIZOVTHIR AR L TWVDE, KFERLY, RTOEEICBWNT, M/ X0 b 5 fEik
TIX BRDF OFESHNIEN > TND Z ENbnd, ZHUCE D, RFIEIZE 0l X & B
TEDZLEMR LTz, AFEL SESERMETRICBIT 2MIBEICAITHLEEZD

N5,
0 =tan™! (AX) o 0.04 . 45
= (F) == — — - F A0 (FEHR)
DMD — 0.035 || FA®D FABL (1) 650nm
(2) 550nm
L Ax _ 03 (3) 450nm
PH 5 i 0-025 @) ~FXBU (SRR
& ) (4) 650nm
1J
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U - [ ES 0.005
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Wavelength [nm] ﬁr;% [deg]

1 : BZE L7oot55R

© 2025% ISRYEES

X2 : A7 L AHEE O BRDF

100000000-031

$E86MbAYEZENFTAIHRS HRTRE (2025 BPAZE RAF vV /IR &AVI1Y)

Cs.2



7p-N322-5 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

TORNEERAZAVRRARGA A -2V
Light-direction field imaging using digitally scanned beams
(%) HZ LAEWRA COKXF @5, 5 /X, M FXH
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SEIFRMETRICBWTRAOABIREITHEETHY, TOHENKIC L > TRIERRZ W
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a6 O FYEeD I 4545 (BRDF ; Bidirectional Reflectance Distribution Function) 1%, —#%HIZ,
BEHE O O LENTRR D Z LR, 2072, BRDF #4#Ex 5 Z & THUNRIMa O E 2 7]
LD EERD (1], £ T, AWIFETIE, TV X NHIEITERATRE/R AR Y MRS DK
Stz 77—V ZmICEBT 2 2 £I2 XY, BRDF OFEESAROFEM 2 SWE Cijte 2 FikE%

o
’ERT 5,
(a) OPTICAL SYSTEM (b) SAMPLE OBJECT (c) IMAGING RESULTS
(Shallow scratch on plastic plate)
. DMD
PROJECTOR
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48| DIGITAL SCAN DIGITAL SCAN J
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[llumination lens : )
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Beam splitter ___| 7R A
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“L—— FOURIER PLANE

1 DI, ANFROBEXH A2 R~T, ANFHR1E, DMD (Digital Micromirror Device) 7> 5 0
HRHEE, BV AU Ko TR AT At~ L AT 5, £72, DMD IZ & % sl D%
MAFIZL Y, MREICEHAAR Y NEERL, TaxEET D, Ebig, B AD7—1
THEIZA A =T —&EE L, BRDF 2435, ZUZ LV BT 507 m%
ZHAFTE 5, K1bIZ, 77 AF v 7 Rl LOEIREPBunOWUNK M (shallow scratch) % 7%
T K1, AAFRICEVBARR Y 2T VX NVERELRBDL, ThTHORPAAR Y k
T BRDF ODAE MG LIcbDaRd, ARG, WUNKIiD BRDF (X, 5252 F > TIA
MWD EDVHERTE D,

Pbicky, AFEE, BEARY &7 P2 VER LB OKITMYS (BRDF O8) z3F
HIZHEZ 2 Z &M TE, mA T — 1V OB/NRGOBRAIZAE TH D LEZBND,

BE R

[1] H. Ohno, “Digitally directed beams for microscale inspection,” Optical Review 32, 396401, (2025).
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Lensfree On-Chip Quantitative Phase Microscopy
Chao Zuo
Smart Computational Imaging Laboratory (SCILab), Nanjing University of Science and Technology

(NJUST)
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Website : www. scilaboratory. com
Abstract:
Lensfree on-chip digital holographic microscopy (LFOCDHM) is an emerging
computational optical imaging technique that offers quantitative phase contrast,
high space-bandwidth product, and a compact, lensless architecture. These
advantages make it particularly attractive for high-throughput imaging in
biomedical research, materials science, and industrial inspection. Unlike
conventional diffraction-limited systems, the resolution of LFOCDHM is
influenced by multiple factors, including the spatial and temporal coherence of
illumination, sample-to-sensor distance, finite pixel size of the sensor, and the
limited numerical aperture in angular diversity during reconstruction. In this
talk, we present a systematic exploration of these parameters to construct a
“pixel-resolution-limited” LFOCDHM system. Building upon this foundation, we
introduce several pixel super-resolution techniques designed to overcome pixel-
size limitations and enhance imaging resolution. Finally, we discuss the potential
of integrating optical diffraction tomography into the lensfree on-chip imaging

platform to enable high-throughput, 3D label free imaging.
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1. Introduction

Optical Vortex (OV) beams characterized by
orbital angular momentum (OAM) possess azi-
muthal phase variation and a phase singularity at
the center [1]. Vector vortex beams (VVBs) are
generated by the superposition of two orthogonally
linearly polarized optical vortex (OV) beams hav-
ing different topological charges (TCs) [2]. VVBs
find application in optical communication [3], en-
cryption [4], etc.

Stokes’ singularity [5] of OVs has been studied
over the past few decades. In this paper, we have
experimentally demonstrated the generation of
VVBs using a common-path technique and tuned
the position of Stokes’ singularity using an optical-
ly active (OA) medium.

2. Experimental details and results

The VVBs are generated using the setup as de-
scribed in ref [2]. A phase profile corresponding to
TC = 1 is provided on the screen of the phase-only
spatial light modulator so that the generated VVB
has equal intensities in the horizontal (H) and ver-
tical (V) polarizations with TC = 1 and 0, respec-
tively. The generated VVVB is passed through an OA
material, which is a mixture of dextro (d) and levo
(I) rotatory limonene. The d and I-limonene rotate
the plane polarized light by an angle same in mag-
nitude but in the opposite direction. In the proposed
method, the excess amount of one enantiomer, en-
antiomeric excess (EE) is changed to control the
resultant rotation of the linear polarization. As a
result, the generated VVBs have different relative
contributions of the H and V polarizations. H and V
polarizations are the singularities of the Stokes
field s=s,+is3 [6], where s;and sz are the normalized
Stokes parameters. The EE of the OA material is
varied from +100% (pure d rotatory) to -100%
(pure 1 rotatory) where EE = 0% corresponds to
racemic mixture (equal amount of d and 1) and the
corresponding intensity distributions in different
polarization projections are captured using charged
charged-coupled device (CCD) for the Stokes po-
larimetry. Fig. 1(a)-(e) shows the polarization dis-
tribution over the beam profile for the generated
VVBs with EE +100%, +50%, 0%, -50% and
-100%, respectively. The C-points are marked with
blue dots showing their fixed positions over beam

¥ ®
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(a) (c) (

: |
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Fig 1: (a)-(e) Spatially varying polarization distribution
with C-points shown in blue dots, (f)-(k) tan™(ss/s2) pro-
file (inset: VVBs projected in the H state shows the posi-
tion of Stokes’ singularity), (I) simulation and experimental
trace points of Stokes’ singularity due to variation of the
different EE.

profile irrespective of EE. The quantity tan(ss/sz)
plotted in Fig. 1(f)-(k) shows the position of the
Stokes’ singularity for the abovementioned EEs.
The resultant VVBs are projected to H state and the
corresponding intensity (inset of Fig. 1(f)-(k))
shows the change in position of the Stokes’ singu-
larity passing through the center of the beam. The
simulated and experimentally obtained positions of
the Stokes’ singularity is plotted over the beam
cross section as shown in Fig. 1(1). Due to the line-
arity of the curve, from the position of the Stokes’
singularity, any unknown EE of the enantiomeric
mixture can be estimated.

3. Conclusion

In conclusion, the position of the Stokes’ sin-
gularity is controlled by changing the EE of the
enantiomeric solution using a stable common path
technique. The proposed method helps to determine
any unknown EE from the position of the singular-

ity.
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Real-time microplastic detection using polarization digital holographic microscope
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1. Introduction:

Microplastics (MPs), first identified in 1972 and
defined by U.S. National Oceanic and
Atmospheric Administration (NOAA) as particles
smaller than 5 mm, are either primary or secondary
based on their origin [1]. Plastics like polyethylene
(PE), polypropylene (PP), and PET dominate
packaging due to their strength and light weight.
However, extensive plastic use in packaging leads
to significant environmental and ocean pollution
[2].

Detection of microplastics (MPs) is crucial for
healthcare and food quality inspection.
Non-contact methods like polarization imaging
(PI) and digital holography (DH) capture MPs’
physical features, but have limitations individually.
Combining DH’s real-time amplitude and phase
data with PI’s leads to polarization information
enhancement for comprehensive and effective MP
analysis.

Here in this work, we introduce the polarization in
the DH microscope called the polarization Digital
Holography microscope (PDHM) for detecting
MPs.

2. Experimental details:

A vertically polarized He-Ne laser beam is
converted to diagonal polarization using a
half-wave plate and then split into two beams by a
beam splitter. One beam is a reference, passing
through a Sagnac geometry to create two
orthogonally polarized reference beams with

different carrier frequencies. (3,,7,) [3].The
orthogonal components of the reference with
position vector I are represented as,

Ex(r) =Xexp(iy;r) + yexp(iy,r)

Another beam, called the object beam, passes
through the sample and is imaged onto the camera
plane via a 4f system with a 100X oil-immersion

objective and a 200 mm focal length lens. The
object beam is represented as

Es (r) = XEg, (r) + VE, (1)
Therefore, the intensity at the detector plane is
represented as,
. 2 . 2
1(r) =|Es, (r) +exp(inr)|" +|Es, (r) +exp(iy,r)|
3. Results and Discussion:
An experimentally recorded polarization digital

hologram of MPs (PP and LDPE) is presented in
Fig. 1 (a) &(f). The Fourier fringe analysis
approach is used to reconstruct the orthogonal
polarized components of the beam interacting with
MPs, and results are shown in Figs 1(b)-(e) and
1(9)-(). Figs. 1(b)-(c) and 1(g)-(h) show the
amplitude of orthogonal polarized components for
PP and LDPE simultaneously. The corresponding
unwrapped phase distributions are shown in Figs .
1 (d)-(e) &1(i)-(j). Microscopic images reveal the
spatial morphology and optical phase of
orthogonal polarization states in MPs, providing
complete real-time polarization information. Phase
changes in these states indicate the anisotropic
properties of the MPs

Figure 1 (a),(f) hologram of the PP and LDPE; (b),(c),(g),(h) and
(d),(e),(i),j) are amplitude and unwrapped phase
corresponding to the orthogonal state for MPs.

4. Conclusion:

This paper presents a PDHM system for
real-time recording and reconstruction of
orthogonal polarization states to detect transparent
microplastics. Experimental results confirm its
effectiveness in identifying MPs' morphological
and optical properties for quantitative detection.
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1. Introduction

Wildfires are increasing in intensity and frequency,
posing severe risks to life, infrastructure, and
ecosystems [1]. Current detection methods often
respond too late, after ignition or when fires are
already difficult to control. This work proposes an
early warning system focused on identifying areas
with high combustible material content before
ignition. By mapping these zones, preventive actions
like fuel removal or fire barriers can be implemented.
Such proactive strategies are critical amid rising
global temperatures and UNEP's call for rethinking
wildfire management. Current strategies are based on
detection of flame or smoke [2].

Most of them alarms when the forest fire is initiated

3. Results and discussion

which most of time makes the situation out of human
control to put off the fire. Few techniques focus on
the forest fire spread rates [3]. This manuscript
discusses an approach to develop an early warning

system based on the presence of combustible material.

Such maps can help to remove the combustible
material or make necessary steps such building fire
barriers

2. Methods

Imaging setup for SWIR based HSI shown in Fig. 1a.
The light used for illumination can be white light
source or from the sun. SWIR HSI sensor with lens
captures the images and the extracted data is analyzed
and classified using a data  processor.

Figure 1 b shows the RGB image and classified image using SAM-SID algorithm. It can be seen from the SAM-
SID map in Fig. lc that the combustibles (dried areas of the leaf and parts of the foam are identified

correctly.
Light
a v Source b

-—" )y
SWIR

Processor HSI Camera
With lens

Environment with
Plants, trees, etc.

0.5

Reflectance

0

0 Wavelength

Fig. 1. a. Imaging setup for SWIR HSI to map combustible matter, Identification of combustible material b. RGB image c.
SAM-SID mapping, d. Spectra from green (blue line), yellow (yellow line) and dry (red line) areas of leaf

Water content plays a key role in transforming
incombustible material into combustible matter,
which can be detected through changes in water
absorption. Using a SWIR hyperspectral imager
operating in reflection mode, we analyze samples
such as partially dried leaves. Data is classified using
the SAM-SID algorithm, which combines spectral
similarity (SAM) and divergence (SID) methods for
improved accuracy. This approach enhances early
identification of combustible materials for wildfire
References
[1] C. Fowler, Journal of Ecological Anthropology, 7 (1),
pp. 39-63, 2003,
[2] P. Barmpoutis, et al., Sensors (Basel), 20(22), 2020.

risk assessment.

4. Conclusion

An approach for prediction of early forest fire was
discussed and illustrated. = Development of the
machine learning models incorporating dependence
of other parameters such as temperature and

topographical patterns forms the basis for future work.
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Prospects for Clarifying the Effects of Terahertz Waves on Cells
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1. Introduction

Fluorescence imaging is a major tool to obtain arbitrary
structural information of living organisms using fluorescent
proteins. In recent years, three-dimensional (3D) fluores-
cence imaging based on the transport of intensity equation
(TIE) has been used as a useful tool for acquiring such in-
formation [1]. However, quality of the acquired image is
degraded due to scattering caused by the living tissues
when observing the inside of a living body [2]. To address
this issue, a research group at Kobe University has pro-
posed a brand new method for which fluorescence imaging
based on TIE and scattering imaging based on iterative
phase retrieval are combined [3,4]. Three-dimensional
structures inside a living body can be captured by removing
effect of scattering. Furthermore, this fluorescence imaging
technique is expected to play a significant role in elucidat-
ing the effects of electromagnetic stimulation on cellular
biological functions. For example, it has been reported that
high-intensity terahertz (THz) illumination increases the
number of actin filaments in HeLa cells [5]. However, re-
search into the effects of THz illumination on cells remains
in its early stages and is not yet fully understood. Therefore,
fluorescence imaging is essential for further investigation
and clarification of these effects.

In this presentation, we report the remarkable results of
observation of plant cells using 3D fluorescence imaging
through scattering medium based on TIE. We also present
our current considerations on the potential application of
this imaging technique for observing changes in cellular
activity under THz illumination.

2. 3D Fluorescence Imaging through scattering medium
based on TIE

Our 3D fluorescence imaging method proceeds as follows.
First, the phase distribution of a biological sample is meas-
ured by using TIE from three images acquired at different
axial positions. Next, the complex amplitude distribution is
reconstructed using the intensity distribution from the rec-
orded images and the previously obtained phase distribu-
tion. In the final step, the complex amplitude distribution is
numerically propagated to the focal plane, and the effects
of scattering are mitigated using iterative phase retrieval.
Tobacco-cultured cells labeled with GFP tubulin were used
as biological samples in our experiment. Figure 1(a) shows
the original image, which appears blurred due to scattering.
Figure 1(b) shows the reconstructed image, revealing mi-
crotubule structures with improved clarity.

(a) (b)
Fig. 1. Reconstruction of tobacco-cultured cells using the pro-
posed method [3]. (a) Acquired image with scattering, (b) Re-
constructed image with improved clarity.

3. Prospects for Fluorescence Imaging Combined with
THz-illumination

Next, we introduce our current progress in investigating
the effects of THz illumination on cellular activity using
fluorescence imaging. Utilizing the system described in
Section 2, we constructed a setup in which the sample is
placed in a film-bottom dish and irradiated with a
high-intensity THz signal from the bottom. Hereafter, we
plan to use fluorescently labeled cells to observe cellular
dynamics under both THz-irradiated and non-irradiated
conditions through fluorescence imaging with eliminating
thermal effect, aiming to elucidate the effects of THz ex-
posure. In the presentation, we will share the latest progress
of this study.

4. Conclusions

We introduced our 3D fluorescence imaging through
scattering medium based on TIE. These researches have
been extending to explore how THz-illumination affects
cellular functions. Such studies are expected to lead to a
deeper understanding of previously unexplored cellular
functions.

Acknowledgements

This work was supported by the Japan Society for the Promotion

of Science (JSPS) KAKENHI (23KJ1570, 20H05886, 21H04663,

21K18724), CREST JPMJCR22P6, JST A-STEP JPMJTR204C.

We would like to thank Dr. Takashi Murata for providing the

tobacco-cultured cells.

References

[1]1S. Yoon, et al., Nat. Rev. Phys. 2 (2020) 141-158.

[2] S. K Rajput, et al., IEEE J. Sel. Top. Quantum Electron. 27
(2021) 6800911.

[3] S. Matsuda, et al., Opt. Express 32 (2024) 10599.

[4] S. Matsuda, et al., Opt. Express 32 (2024) 23989.

[51 S. Yamazaki, ef al., PLoS ONE 16 (2021) ¢0248381.

100000000-038

B8EELAYEFAMELMAER BEFRE (2025 BREAE RAFvV/NR &FVF(V)

CS.2



7p-N322-11 HSCEIANESAKSLMHER HRTFME (2025 BHAE REFr2 /(R &FYSAY)

BRI A=V TICE&BF 0 T4 VEEBE
Online Image Reconstruction by Sequential Ghost Imaging
RABAEXE! OO ZEZ!. FE B!

Grad. School of Arts and Sciences, UTokyo! ©Ryota Keyaki', Susumu Fukatsu'
E-mail: r-keyaki@g.ecc.u-tokyo.ac.jp

=R M X = V7 (GO I EREE b - WHEEM IR TR (v 2 27) 2®RIET 2
SUITNETENAR=I Y TDVEDTH D, ZOHIEFRMIE, v~ R 7 DRI 2RO
L7z 2 0t o RN AT 2 EH B OFIHIMEENCH 2, ZAUIMEOENALE IR U THEMt 22t
SREZW & X OB E & 72 5 30 o RN ZEHIEHROSEETE 5, —F. HETESZHIET S
7OBVHEERTOHER (T—A M A=) PHETE, v 7HoisHbHffan s,

Y ZAMGI TR, o AEICHBEZ RH LT U F 5 BHBEIC X 2 M DS RINCHE T 22]0
ZDFHT— R M A R — Y DIEERHEEEL (SNR) IZIRBAR N 1K L TVN 2 Lok L,
ZOEVWTEBEED I —A M A=V ZHUFLZTIUE. N ERELBX 22153, ROAIER
ME2ET 2, LEAoTEHY Y —2bOBED 5. GIABIER ICEIEL T gl o B c il
EZYID FIFH T 208K TH 2, ZOHWNIIEZT— R A X —Y OFHIHER D N KIEE»E
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Fig 1. Optics of the proposed method
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T & M A A — Rig EO R & TR OB FEIRIE 040 2 BUS /TR FiE D — DGR
rxwu 2777 4w 7 3—A KMalfr (CH-GD: Computational Holographic Ghost Diffraction)3& % [1].
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Fig. 1: Optical setup Fig. 2: Object and reconstruct images
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We describe an approach to blind 3D reconstruction that
combines Al-based assessment of the scene with local op-
timization for accurate reconstruction. This enables global
optimization that does not require accurate ground truth in
calibration or a good starting point for parameters. The ap-
proach can be used for initial calibration as well as contin-
ual online calibration and reconstruction.

1. Introduction

Traditional 3D reconstruction methods solved an in-
verse problem via optimization; given noisy 2D projections
or depth maps, estimate the most probable 3D structure and
sensor parameters by minimizing an error metric. These
methods relied heavily on priors, good starting estimates,
and regularization to stabilize the ill-posed nature of the
problem. Machine learning brought a new paradigm,
namely data-driven networks trained to map observations
directly to 3D scene and parameter estimates. However,
this does not take advantage of expert knowledge and re-
quires vast amounts of training data.

Several approaches seek to combine the advantages of
traditional tools with powerful data driven models [1]. Re-
cent Generative Pretrained Transformer (GPT) models
promise general knowledge based on vast training datasets.
Retrieval-Augmented Generation (RAG) [2] systems are
used to provide specialized applications by augmenting
GPT models with databases and tools. We describe such an
approach here; conventional optimization is used as a sub-
routine guided by RAG-selected constraints and data.

2. Methods

We use the dataset from [3]. For the Visual Language
Model, we utilize intensity images which can be accessed
from a time-of-flight camera by summing all channels.
Example images are given in Figure 1.

17

Figure 1. Example intensity image (left) and depth image
(right) from time-of-flight camera [3].
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The system is described in Figure 2, where the se-

quences of video images is treated as the database (or
long-term memory) for the RAG system. For the visual
language model, we used the Gemini model ([4]) which
supports both text and image prompts. This model used by
the system as a supporting “lab assistant” to perform
high-level tasks based on a general understanding of the
scene, such as identify successive images which appear to
be related, i.c., of the same scene and include similar ob-
jects, and to provide a rough estimate of the changes be-
tween the images, to be used as a starting point for optimi-
zation. A sliding window of select related images are then
passed to the local optimizer for accurate reconstruction
and update of intrinsic parameters.

Query 3D Image
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<«— Control SN

—_— App 1—

Image T Local
Stream Optimizer
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500 vy 5 5
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35

estimated change [cm)

Visual Language Model

Figure 2. Diagram describing system components and interac-
tion (left); net performance for intrinsics estimation (right).

3. Results and Conclusions

The Visual Language Model proved over 96 percent
accurate at determining scene changes. Estimating initial
pose estimates was more of a challenge as the model was
overconfident in its ability to perform detailed calculations,
despite often producing nonsensical results. Best results
were achieved by casting the prompt as basic scene under-
standing. From that starting point, accurate optimization
results could be consistently achieved. Future work in-
cludes providing the ability to directly consume and com-
pare depth images rather than using intensity images, as
well as supporting different types of cameras via new opti-
mization tools added to the system.
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Recent advances in optical methods and deep learning

for sound field imaging
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Optical methods offer unique advantages for measuring sound fields, including non-invasiveness, high
spatial resolution, and the ability to access complex acoustic environments. Over the past decade, advances
in acousto-optic sensing have enabled the visualization and reconstruction of sound fields using light,
giving rise to a new frontier at the intersection of optics and acoustics. Techniques such as laser Doppler
vibrometry, digital holography, and parallel phase-shifting interferometry have made it possible to detect
the spatial distribution of sound pressure with high fidelity.

In parallel, recent developments in deep learning have opened new possibilities for enhancing optical
sound field measurements. By incorporating data-driven priors and physics-informed approaches, neural
networks have demonstrated significantly improved performance over conventional methods in denoising,
super-resolution, and tomographic reconstruction of three-dimensional fields.

This talk will provide an overview of recent advances in optical imaging of sound fields, with a focus on
both experimental techniques and signal processing methods. High-speed camera-based sound field
imaging (Fig.1) can be extended to a variety of data processing tasks by leveraging deep learning
frameworks developed for image processing and training data generated through acoustic simulations. By
bridging optical sensing, acoustics, and deep learning, these approaches offer a promising pathway toward

non-contact, high-resolution measurement tools for scientific and industrial applications.

Fig.1 Hlustration of optical sound-field imaging system
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1. Introduction

Tamm plasmon polariton (TPP) confinement at
metal-dielectric interface can be enhanced by
various approaches. Simultaneous bidirectional
excitation of TPP is a feasible approach for its
enhanced confinement in a fixed metal-distributed
Bragg reflector (DBR) structure when suitable
combination of wavelength and phase difference is
known. The complexity arises due to the abundant
combinations of the parameters that change the
confinement quality and to choose an appropriate
one becomes tedious. In this regard, deep learning
helps to overcome this challenge by training a deep
neural network (DNN) to develop an optimized
model to predict the desired confinement quality.

2. Methodology

The proposed TPP structure is a 7 bi-layered DBR,
where the bi-layer is composed of TiO, (17:=2.40,
d1=60 nm) and SiO; (n,=1.45, d,=100 nm), coated
with silver (Ag) film on it. We assume that the metal
behaves in accordance to Drude-Lorentz Model [1,
2]. The structure is simulated using COMSOL
Multiphysics software for bidirectional excitation
of the TPP. Electromagnetic (EM) waves each with
input power Pin = 0.5 W and transverse Electric
(TE) polarization are used to excite the structure
simultaneously from both sides for different
combinations of wavelength values A within the
range of 655 nm to 665 nm with a step size of 1/30
nm and phase difference values ¢ in the range of 0
to 2m rad with a step size /150 rad. For each
combination of A and ¢, a normalized electric field
distribution |E| inside the structure, represented by

Input Hidden Hidden Hidden Hidden Output
Layer Layer 1 Layer 2 Layer 3 Layer4 Layer
2% Dropout 1% Dropout

Fig. 1. Proposed DNN Architecture

621 points, is evaluated. Likewise, 90601 sample
data are generated for various combinations of (A
and ¢). The schematic of the proposed DNN is

shown in Fig. 1. The DNN has input layer with two
neurons for A and ¢, followed by four hidden layers
with dropouts for the first two layers, and an output
layer with 621 neurons to predict the corresponding
|E| field. It is trained with Adam optimizer along
with the mean absolute error (MAE) as the cost
function. The DNN is trained for 25 epochs.

3. Results

The DNN model is optimized with a very high
accuracy of more than 99% for all the test dataset.
An instance of prediction for target sample A =
660.5 nm and ¢ = 5.7386 rad) from test dataset is
shown in Fig. 2.

1000001 Predicted

--- Target

80000 1

60000 1

40000

20000

Electric Field Norm |E| (V/m)

0 20 40 60 80 100 120
Position (nm)
Fig. 2. Comparison of |E| prediction by optimized DNN
model against the target.

4. Conclusion

A DNN model for predicting the TPP confinement
due to bidirectional excitation with different input
wavelengths and phase differences is developed
with more the 99% accuracy for a desired structure.
The results would help in determining the optimal
combination of parameters that can provide
maximum field enhancement of a TPP mode in a
specific metal-DBR structure, which can be utilized
in developing novel TPP based devices.
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Abstract

Light-field (LF) cameras [1] have significantly advanced
imaging and microscopy by capturing richer multi-dimen-
sional information than conventional 2D images, enabling
applications such as depth estimation and digital refocusing.
However, the inherent trade-off between spatial and angular
resolution remains a key limitation. LF capture both spatial

u Input:
’4D Light Field Position
N 7

and angular information under a narrow field of view. Under
ideal conditions, disparity propagation from the central view
allows for warping to generate other sub-aperture views.
However, occlusions and view-dependent effects often hin-
der this propagation.

Output:

Color Loss:

O m—
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Fig. 1 Architecture of the proposed neural light field model, which consists of a spatial geometry field network Fg and a color field net-
work Fg. Both networks use Multiresolution Hash Encoding[2] and MLPs. Given spatial-angular coordinates (u, v, x,y), Fg predicts
offset vectors (x4, v4) for warping, which are then passed to Fg to generate the corresponding sub-aperture view.

To address this, we decompose the LF into spatial geom-
etry and central-view color components, modeling geometry
as two orthogonal offset vectors (x4, y4)- When x; = yq,
the offset correspond to conventional disparity; otherwise,
they represent a locally optimal matching displacement. In
the proposed Implicit Neural Representation (INR), the LF
is decomposed into two implicit neural networks: a spatial
geometry field network Fg that learns the spatial offset
field, and a color field network Fg that models scene radi-
ance from the central view. These networks are defined as:

FO:(U,V:X:Y) - (xd'yd)l (1)

Fd-": (x'y) - Luo,vo(xly)' (2)
Based on spatial-angular consistency, we construct a differ-
entiable neural LF by composing these two fields, enabling
a decomposed and interpretable LF representation. For any
sub-aperture view L, ,(x,y) is generated by querying the
color field at the offset location:

Fo(x + x4 (U —1p),y + Yo (V—=10)) = Lyp(x, ), (3)
where (x4,y4) are the offset vectors predicted by Fg, and
(uq,vy) denotes the central-view. The overall architecture
of the proposed model is illustrated in Fig. 1.

A two-stage training strategy is adopted to improve
learning stability and to disentangle the color and geometry
References

components. In the first stage, the Fg4 is trained using the
central-view to learn radiance under a narrow view. In the
second stage, the Fg is optimized using additional sub-ap-
erture views to approximate a continuous view-propagation
function. This strategy improves training stability and facil-
itates the learning of a continuous LF representation.

Experimental results on LF datasets [3] demonstrate that
our method effectively parameterizes the LF and achieves
high-quality spatial and angular super-resolution. Compared
to existing methods(e.g., SIGNET[4], RSEN[5]), our model
requires fewer parameters and does not rely on large-scale
training data. The main limitation lies in the lack of cross-
sample generalization, requiring the model to be retrained
for each new LF data. Future work will focus on improving
the unified training scheme to achieve more efficient neural
LF modeling.
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Fig. 2 Visual effect comparison of the sideboard scene: 2x super-
resolution results from dataset [2].
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1. Introduction

Sea turtles play a pivotal role in marine ecosystems, and
monitoring individual turtles is essential for effective con-
servation and resource management. “TurtleSpot Taiwan”
[1], a citizen-science platform in Taiwan, can let the volun-
teers manually match scale photographs to identify turtle
individuals. However, this process is time-consuming and
prone to subjective error. To enhance identification effi-
ciency and accuracy, this study proposes a three-level, da-
ta-augmentation—assisted classification system specifically
designed for sea turtle recognition. By classifying images in
sequential stages, the pipeline reduces manual workload
and accelerates processing. We further compare and evalu-
ate the performance of three deep-learning architectures,
YOLOVS5, YOLOv7, and YOLOVS, across these tasks.

2. Methodology and results

In this study, we first gathered a total of 3,040 left-side
facial images of sea turtles from the “Turtle Spotter” citi-
zen-science platform, Kaggle, iStock, and News.com.au.
We then discarded any samples that were blurred or poorly
aligned, and split the cleaned dataset into training, valida-
tion, and test sets in an 8 : 1 : 1 ratio. All images were uni-
formly cropped to 640x640 pixels to ensure consistency of
model inputs.

Figure 1 shows the modeling training phase and identifi-
cation phase. To implement a fully automated recognition
pipeline, we developed an interactive, cascaded classifica-
tion system that invokes three separately trained YOLO
[2]models in sequence: Class A distinguishes species,
Class B counts the scales beneath the left eye, and Class
C identifies detailed facial features. During training, we
compared YOLOV5, YOLOvV7, and YOLOVS architectures
under identical settings (batch size = 18, input size =
640x640, SGD optimizer, and early-stopping with patience
= 50) to balance convergence speed and overfitting control.

Identification Phase

Class A: Species
Class B: Number of scales

Model Training Phase

Sea turtle facial
image collection
Preprocessing
(cropping, resizing)
Manual labelimg
(Class A, B, C)

Class C: Characteristic of scales
Combine results

(Query candidate group)

Training model
(YOLOVSN7IVE)

Show result

Figl: Training (left) and inference (right) workflows for facial recognition.

Moreover, we applied three augmentation strate-
gies—Gaussian noise, CutMix[3], and their combina-
tion—to boost Class C performance by increasing data di-
versity and reducing overfitting. All models achieved Pre-
cision, Recall, and F1-score above 0.94 on Class A and B.
On Class C, YOLOV8’s mAPso improved from 0.3682 (no
augmentation) to 0.7243 with Gaussian noise, 0.4320 with
CutMix, and 0.7553 with the combined approach, un-
der-scoring the effectiveness of data augmentation. Our
pipe-line thus provides fast, preliminary classifications to
sup-port downstream manual verification.

Augmentation Precision Recall MAPso

No augmentation 0.3166 0.5394 0.3682
CutMix 0.3393 0.5066 0.4320
Gaussian Noise 0.6331 0.6617 0.7243
Gaussian Noise+CutMix 0.6484 0.7985 0.7553

3. Conclusions

The proposed three-level classification system success-
fully reduced the pool of candidate images to under 20% of
the original dataset and achieved over 98% accuracy on
both the species and scale-count classification tasks. For
fine-grained facial feature recognition, combining CutMix
with Gaussian noise augmentation significantly improved
the model’s performance on small-sample classes. Future
work will focus on incorporating additional augmentation
methods and planning field deployments to validate the
System’s robustness in real-world marine environments.
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Abstract— Choosing the right crops is tough due to erratic weather, uneven soil, and lack of modern tools, leading many
farmers to rely on outdated methods. This results in poor yields or crop failure, often caused by improper fertilizer use or
unexpected rain. The Soil-Based Crop Profiling Framework is a desktop application that recommends the best crops and fer-

© 2025%F [CRAYEER

tilizers based on soil nutrients and rainfall forecasts, helping farmers make smarter decisions.

1. Introduction

Agriculture is the primary livelihood for millions in India.
However, many farmers struggle to increase crop productiv-
ity. Key challenges include understanding soil health, choos-

ing the right fertilizers, adapting to changing rainfall patterns,

and selecting suitable crops. Even within the same region,
soil and climate can vary widely, making crop planning com-
plex.[1]

Farmers must consider factors like soil pH, nutrient levels,
and rainfall — without access to expert tools or analysis.
Many rely on traditional practices or guesswork, which often
leads to poor yields or total crop failure. To address these
issues, we developed a user-friendly mobile application that
gives smart crop and fertilizer recommendations.

Farmers input soil test results, and the system analyzes data
to suggest the best crops for their land.[2]

This tool is especially helpful for those unaware of their
soil's nutrient content or which crops to grow. It uses real-
time environmental and soil data to improve farming deci-
sions. We trained the model using public datasets that link
crops with their nutrient needs. A Support Vector Machine
(SVM) algorithm compares input data with the trained
model Based on this, it recommends both suitable crops and
seasonal fertilizers to increase yield and soil health.[3]

2. Theory

We built a simple mobile tool to help farmers make better
choices using Al It takes real soil and weather data to sug-
gest the best crops and fertilizers. Machine learning models,
trained on agricultural datasets, power its recommendations.
For crop diseases, it lets farmers upload plant photos and get
instant diagnoses. Behind the scenes, advanced Al models
like SVM and CNN do the heavy lifting.[4]

The web page is easy to use, even for those without tech
knowledge. It also explains its suggestions, so users know
why a certain crop or fertilizer is recommended. In short, it
brings smart farming to the fingertips of everyday Indian
farmers.[5]

3. Result

You should grow papaya in your farm

Fig. 1: Crop recommendation

The K value of your soil is low.

Please consider the following suggestions:

1. Mix in muricate of potash or sulphate of potash

2. Try kelp meal or seaweed

3. Try Sul-Po-Mag

ntering struct

4. Bury banana peels an inch below the soils spares

surface

t that
5. Use Potash fertilizers since they contain high parte o os A
produce spores (perithecia ar pycnidia,

values potassium
depending on the pathogen) are embedded in

diseased woody parts of vines.

Fig. 2: (a) Fertilizer predictor, (b) Disease detection

The Agro Smart tool helps farmers pick the right crop for
their land by analyzing soil and climate.

It also recommends appropriate fertilizer when soil nutri-
ents are deficient. If plants get sick, they can upload a leaf
photo and the app suggests what’s wrong and how to fix it.

4. Conclusions

In conclusion, Agro Smart is a user-friendly yet powerful
tool designed to help farmers make smarter choices about
crops, fertilizers, and plant health. It’s easy to use and gives
quick, reliable advice based on real data. The interface ex-
plains how and why each recommendation is made, which
builds user trust. Helping build trust. In the future, it will get
even better—with features like buying suggested products,
farmer-shared leaf images, and smarter explanations. Step
by step, it’s growing into a helpful companion that supports
farmers in improving their harvests, solving everyday chal-
lenges, and making farming more efficient and informed.
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Abstract

This study introduces an incoherent digital
holographic recording system utilizing geometric
phase (GP) lens and polarization-based phase-shifting
techniques. GP lens function as both wavefront
modulators and  phase-shifters, while color
polarization image sensors enable real-time full-color
holographic video acquisition. Deep learning-based
image enhancement addresses noise and resolution
issues from low-light conditions and polarization
Sensors.

As holographic spatial light information processing
technology continues to advance, we are witnessing
remarkable systemic and algorithmic innovations.
Particularly in the aspect of acquiring holograms to
generate content, various developments have been
made continuously. Precise holographic measurement
systems using lasers are already widely used in
industry. However, there are many limitations to
acquiring hologram content through daily use of
lasers, and there are constraints in applying this
technology to fields such as fluorescence imaging,
which is widely used for bio sample analysis. To
address  this, incoherent digital holography
technology has been developed, and systems utilizing
various technologies have been proposed [1-5].
Essential components for constructing an
incoherent digital holography system include
wavefront modulators and phase-shifting modules.
Among these, the phase-shifting module is necessary
to remove bias and twin image noise that are
inevitably generated as a result of interference,
though it may not be needed if an off-axis type
system is configured. However, to fully utilize the
spatial bandwidth provided by sensors and promote
systematic simplicity, it is preferable to use an
on-axis type system. For wavefront modulators,
traditional interferometer structures such as
Michelson interferometers can be used [2], or
common-path modulation based on polarization can

be performed wusing Dbirefringent elements.
Representative polarization-based wavefront
modulators include phase-only spatial light

modulators [1], LC GRIN lenses [3], birefringent
crystals or lenses [4], and geometric phase (GP) [5,6]
and metalenses.

In this presentation, we aim to introduce the
development process of incoherent digital holography
technology using GP lenses and geometric
phase-shifting in particular. Initially, GP lens served
only as wavefront modulators [5]. However, we
discovered that GP lenses can also function as

phase-shifters when combined with front and rear
polarizers, exploiting the geometric phase generated
by angular differences between polarizing elements.
Additionally, for real-time full-color hologram
acquisition, we introduced color polarization image
sensors to propose a very compact full-color
holographic video camera, as shown in Fig. 1 [6].

[ -

Incoherent Circular Gp Polarized
scene polarizer |ens image sensor

Figure 1. Schematic illustration of GP lens based
incoherent hologram recording system.

Through this series of studies, technology has
been secured to conveniently acquire full-color video
holograms in daily life, but there is still a long way to
go in terms of image quality. However, if the quality
of acquired holograms improves further to be
comparable to the quality of photographs we
normally take, this technology is expected to be
useful as a content acquisition system for very
attractive future holographic displays.
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Bz Axae 777 v 27 AE
( SR-HDS: Self-Referential Holographic Data
Storage) 1%, "7 7 4 v 7 AEVIZEITD
—WRIFEFEO o> TH DH[1]. £72, F—
DHFERTHEE=2— TNV Hy NU—T & 5E
EFZHACBRARR ST 4 v I EB= 2
— 7 v % v b 7 — 7 ( SR-HDNN:
Self-Referential Neural
Network) HIEREINTWBH[2]. Fx 3T,
SR-HDS & SR-HDNN %5 L, SR-HDNN (2
£BD7 ) A ABkRe &z NIET D SR-HDS ZHE%
LTCWDNR[3], BAET—FZX—TYDE 7/l
BRI 2 & FBICET 23 2 PR T
HEWHIHMENRD T, AT, BET—X
R=U kT ) A RRENIREES TN D /NE
WAy EI L, T DAL R R A R
(T 2 RATFEFEERET 5.
RRFIEOENELMHERET D720, Hfifs I
alb—var&EFEiLiz. £7, SR-HDS 2
JoREEAE Y I 2L =Ygk, B
JVEY 32x32, 64x64, 128x128 DFAT —X
N—=VERH L. RIC, T —4X—T%
16x16 B Lo 7ay 718 L, £ o7
0y ZIZER LT/ A RS L. 20
fERICHESE, ARk ) A XEtE & R omET
— A R—=T NLWIZAER L, FEHT—% &

Holographic ~ Deep

LT 1400 fO~THEEEZME LIz, S5,
SR-HDS D2 = L—3 9 » TE L 100 2
DFAET —H_—T% SR-HDNN IZA S L, H
J1%ESHD SNR (Signal-to-Noise Ratio) % 7/ L
7o. TOFER, Fig. 1R T@Y, 32X32, 64
X 64, 128X128 DT R TOHAITIBVT SNR
DL, TRbLT ) A XGRPHER SN
U, AT —H DO EER TR L
T AERERRICHEAATRETH D Z L AR L
TWb. LIERoT, 7—4_X—VAD /A X
BENBE THIUE, X— VP A RIRIFE L7
WMEZ X MEEPARETH D Lz D UK

D, BRI D RPTEEFEOAED» R Sz

7.0
6.0
5.0
0
(
(

SNR

a3
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0.0

Original ~ Denoised  Original ~ Denoised  Original  Denoised
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4.
.0

Fig. 1. SNR of original and denoised datapages.
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JEREE, AAH, R (X7 RAEE) DREIEA A= 7L, WE ORISR T I B
WTEEREE Z RT3, Fxld I E Tt HRX (TIE) SR D A 7 HfAas b~
7 MVIEEA A= S FEA G LT E (1], TIE 135 E 540 Ol 7 w28 k) SAAE & [alfE 4
LIEFWALAIFHNETH Y, HFEROLREECHEROME S I2ENRS. TIE ($HE Y TEED
TRICHRE DA UG TE DRIEH A T L OMAEDORIZED, X7 MASEFEORIRFA A —T 7
BRNRINCHEETE D, Lo LIERTIETI, (M, RIEEED 72O LB 2 % BRI R
T a20ERHY, BIHGROBE~OBEAIITHIRRS 7=, AKBFETIE, vy a v b
Rt TIE ZFEBLT 5720, B T28A LR aikat L, EAKIEEDO —>TH DA AHFHA
BthZs I 2 b —3 g Iz k-

A LR %A Fig 1 IR, o 7OV HSHORIRE R ICELE S - EER R 712 XD 0
WIEE 1 RRICHBEEES D, +1 REEICRH L7 —Y @D L > X Le ThAHZ#IET D Z &
IRV ERANRESMAZERT H. 22T, Bas LEERET Fig. 1 FoOXICHEYT 5. -1 &L
IZPU5r O—Eb (QWP) Z il SH TREEZEHM L, RCHITICHWS. &l BB SIS
L DB B E B—DFREH AT CRIFFICHRE T 5 2 & T, PrEONMREmREZ —EICTSGT
L. 0 U, +1 Wt E W 2 SEHRORTH 27 L 0 7 SR E & HEE L, TIE CTHrfasy
xEEET 5. —H, 0 5Ok, -1 WAEOBRILTDREND, FAEIZH T DIECIRIEZ KD
5. UEOFIRIZEY, X7 MANWEA A=V T 2FTT 5.

A LT ROMIEE MR T D720, WEPEFRICE S VI ab—va U EEM L. Fig
2D ZFFO NI DN FR B Z T ML L, BIZRZEERIICEREL L 7=, Fig. 2(a)-(c)iX
G (RYeh A TH) TORENMEZRLTEY, (IEZEEORES, (b))% 0 K, (e)I+] &
HDORESZAATHDH. ZILHDO5EES VI BRE SIS TIE Z@EH 325 2 & C, Fig. 2(0IZ -3 (A
IATHEIE ST, [BHE SAUT LA AR 1R B 2SRRI O R ERER (Fig. 2(e)) FEMBILTED,
TNy ay MEOFEBRAREEN R I N,

ARFZ21% ISP BHiFE:  (JP20H05886) DB ZZ T b D TH 5.

§ (a)
z ; Aperture i o os
N~ Diffraction £° 025 £ 09
grating ' -1t 0th +1st [l EEEE
f1 /,’ \\\ 4 2 x [::m\] = ! 0.0 1.0/
-1st # Oth X, +1st Ll,” \
fi Aperture
I — - array
QWP L
f2
oy YV ¥ S Lax3
fi1f2
f2 Az ="
fe
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, X [mm] X [mm] X [mm]
_ Polarization image sensor Fig. 2 (a) Overall, (b) Oth-order, (c) +1st-order images. Phase distributions:
Fig. 1 Designed optical system (d) at sample, (e) by free-space propagation, and (f) retrieved by TIE.
2 Lk
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[(BRIFE==2—7 /x>y U —27 (DNN) OIS L Sy = 4
OGP O TR IE R, BT VDT X —F 5 -
LR, FHCHERORSIR] LR E oo
KUTWA[1,2], KD GPU N—ZDHERR S AT LD wsingrvle SIS
BEEL LC, MEAOMEMAEES LTS, 2y o muft
TH, R T OMMEBELEGE 2 SBEICEE LA X )
P—=T7 = A (MS) IF, KA EET 5720 TREUE B2 Photodetector aftay _Eleconiccrcuit

5&%"@% %ﬁ%ﬁ ﬁkoﬁgﬁcziﬁf % %) f: &b N ﬁﬁzf%\ Optic field Digital field

BICERZROTND, ZRET MS &4 A=y Beaess o
—ICHERELFOEEA 7 U 5 NN SRS A8 g \

PENEF SN TVDBAL —H, TREDT T O—FIE, g P
AA=—TE U —EOZBEOE T BV EERT L7280, Heigh: 32 o .,%

wlabel: 3

gl A EIMEITIFRA R H 5, S

AWFFETIZ, ZDOXHIRAXY—T = A2 (MS) =HHE (a)
ﬁﬂ% L\ EL: 70‘3 7? Aﬂﬁ%@ﬁ'ﬁ%ﬁlﬁl% (PIC) %%ﬁ/ﬁ\ Comparison of Final Accuracy with Different Layers
T5HZ LT, EBEERRE LT VX NN OB % KIEIZ g WIAPC_

BRI L 72 NA 7V v REFAIAZ NN (CNN) A 424
%, %@ MS NG IR DD B IAFE L PIC (210 Af
2w WS Z & T, BRETOT VX VALE
DRI A RIEIZHIR L2228 S b @O RS E 2 i ¢ & oo
5L BRAEREE L D S NT LT, T umberof i Layers
HE;%;&&]Flg L@z, LT 5 NN MR Z g, AT Fig. 1 (a) Photonic-eleitt)l)ronic NN inference
BIE5 %2 MS IZ A L, JLFBEHIALIEIT L0 K framework, and (b) Comparison of test
ErHHT 5, F-BLOE BILOARENFNFIL  accuracy across different models.

IS X OVE IR A T 5~ 5, 22 R & 13K

I ZB D Z L ITHE/N S, BRI (KRR TIX 25 ) o/ v—F 4 v 77T %4 LT PIC
AT D, NS 720 BRSNS a7 T~ 77 PIC NTIE, (EEOREMER AT 7-
#®iz, =Ziees (PD) 7T LAWKV EEAEB SN D, SRIE. A E 432 D) 22 PIC[5]
ZIE LT, BRETIE, N G2 ANRRE) OF VX VG BRI X0 IERITE L BE AL
EafEAEEEA L CoBEEREH 1T 5,

[BHE&ER]2)E MS IC L D% CNN OEMEB L O PIC OFEAZEZ NS, T 4 v 7 Eh-
32X32 B 7 (1024 AF)) @ MNIST Hitg % i COrERs E 2 3l L 7=, PIC D AJ), H/%k
BENEI 25 & 32 \TEE L, IEPME(BBIERIZIE ReLU Z W, 1717 7 A %% 10 IZ[EE L7z,
Fig. 1OIZHERZRT, £ MS 2LV K% CNN Oz 2 & ¢, EER/mETHZ L
Db, SHIC, AIEPIC #EATHZETLY EEARAMEL, 3OS CNN & DM AE
O THRK 96.3%DIEXRZEN LT-, Z/EMS 2LV 1024 AJ15—Z 8 1/40 LLF DOF — 2 12
NRITERME S A, U Ty FITEREATEEZR 25 A J7 32 tH1HAE® PIC 2 H\W T 6+ 43 70 IEZ N
BoNDHZEEH SN LT, PD LTV /L NN HIBR 32 I2F THIR S, KigE/ZREES -
B LS F S D,

EEM [1] LeCun et al. Nature 521, 436 (2015). [2] Mennel, L. et al. Nature 579, 62 (2020). [3] Wei, K. et al.

Sci. Adv. 10, eadp0391 (2024). [4] Luo M. et al. Las. Photon. Rev. 18, 2300984 (2024). [5] Ren, C. et al. CLEO,
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AT K DATHIREERIL, £ OE =T =PI LA 7 2 3 DS 53 B C O Y
BEINTWD, a7 T~ TN ART A AT HHE &R U0 LT 2 0 b
L. #9E— N ZRICHH L LRGP KT MNEIZ 2D, EilasDBAO T 720, 1
WFEET N EINT ASA ZNTHDE DRI ITOITET [1] AT Tl Z Dt 2 (MPLC:
multi-plane light conversion) Z W GERIEREZ B E 35 2 & T, BEHFOBMBTEET V2 A E
P RRLVENTEAS— Y U 7 RmTATHIREIE AR AR L, CESETT VA B e L
Ty I 2 b—ya U CEEEITS 2O THRET 5 [2].

1 12, MPLC BUATHIREH AR O 2 R T, SRR CHENTZH D DA DK B AR LT
BY, ROUATEINTET—RIEOMHAT 7 X & BONATRINIZ2NE— RIFH0DH
RSN D, 2NE— FEETZOT N, AI2=F VEBRRE L TRDEI N, 2O HNE—
REMERT 2 2 & T RNZRITHIRBEER A I T2 &N Tx 2, AFBEERIImTH D, NE—
REEEBEAFFOBMREL | Blm =N + 1OZHEOHHENE LW, EkIIm=N+1&
LU THFEM TN TE T2, X212, B mAEZ 2 7208 BATHIRE GIC L-BFGS 4 H LI56
DATHIDOFRFED R Z 7R T, I T OREEO Pz | RlhIm/ (N + 1) &£ T, BEEdim =
N+ 1E 0D WGEITRRENR A D M, FFF SN AHRRZEIR U TBE AR5 2 & ClliEARR
LLTIRDEED 2L AR L TV D, M3 ITATHIER DR KFRED 99 /R—t & A )L & BB
BOBBRERL, ZORPEERIIM =N +1OHA LB L TE ROAr—1 v 7 E2RT 2
LD, N =320 EERESZ CESFET VICHEAT 2 &, BESHLE 3.2%ICHz oD,
HEDNGOBDEFER TET N EFITTELZEDHEY I 2L —a itk onol,

LIED X 512, MPLC HIEN AT —F TNV HATHIREHAEG L L TIRD# D Z L 4RL, £
@%ﬁ%ﬁ1%k ;Dﬁﬁbhoﬁﬁiﬁﬁfﬁiﬁé

2

X 1 MPLC *%;E@*Eﬂ{%.ﬁ ﬁ'f‘[T_qﬁj 'LL*H 2 E&%(&ﬁﬁﬂ%ﬁ??@ Ea,ﬁ%o . %] 3 ij(nh £ 99 /\»—’2/574’» T“
7 BN T FIXY m/(N + 1) < 13U B AE bk, CTo B IoiAH > 7 2 8,

BER
[1] G. Cong et al., Nat. Comm., 13, 3261 (2022)
[2] Y. Taguchi, arXiv:2412.11515 (2025)
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1 HEES

AR, VREMOERIC LD, BHEITEWK
HEBAOEEPEE>TWVWS. o EEH
T 57-9121%, VHERROEREZERSHENC
5. PHEBSOPTH, EEHREEHICRZ
BV, ZOREHIIEFICHEETH 5. AHF
2EClE, EHEGOAHEE TS 2T, A%
W CTOEEREEDOM LT TR, HEDZRSR
RETEADISHBAREICT 2 2 ZHME LT
W3,

2 REHE

FDTD(Finite Difference Time Domain) (&, &
WG DNTICIR S FHOWSBNTWBFIETH 5.
COFEZHEICHEM L0 E%E FDTD £
Thbh, ZEME/NSRIITRCEERBIL (R2 &
Mb) L, BRZ BT 2 ELEDOE(LE R
MATy FPTEIERT 2. ZOFEEZHWS
2T, EHERIEIRICE T 2 B DGRBS KT
EWV o BR BT TE 5.
AHFZETHW-E2 FDTD % [1] T, BE
DR 7 v TOEHED 27 M BEDEES
L, ROEEHOFHEZITS. EEHOAIH
B2 Unity Do8S—= 7 4 Z VS AT L% AW,
BMEM EDFEEAR 2 A ZBIFNCHIETZ 3 X
T RLUTz. =T 4 ZVOEITE % R
LTW3.

¥ al—¥ a YHEBOBERIE—RIRINE
&AL, B0 BB L. H
BNOA 7Y 27 FOREEERI L EDR
ZHEZITV, EEYZ BB T 2 K7L
tFEE AW, EEYOR 7 2 IEREES
redE L.

Fig. 2: 8 bN7RARY F 02T 1

3 REER

FIRDA 7Y = 7 b Oifhs & iz hZzh
WA VoSNV AFREBIARZHREL. ¥ Ia
L — 3 VHEE% Fig. 1 1RS. BHEAICBT
LEEGOZEERERL, wav 7 7 AL LT
FRLERL7z. ARZ h BT L% Fig. 2 1R,

SR, XV EMIBIRICE ) 2 B ESOfE
WrEfT», BELLEDERTE 20, £
DAL DT & D THAEZITS.

EIf

AWZED—TRE, BT AF 7 > FEHT - 52
IRELA M D BRI & D frbi7-.

SE R

[1] LB A “EHIal—aryeHR
ML &V 27 B EREEER B
W5 Y% 4 =75 4 Fundamentals Review,
10(3), pp.206-218, 2017.
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1 FC®IC

WHER~— b 7 % 12 LiDAR 28 S iz
BENTSHICHEI > TE h, FEIC=0TIR
FEIAITZ 2 XD TE. FERAINCIIHE
BN Ih 2 Z e biifFcE 5. ZhiH
W3 e R E B DI S ROC AR A
PMTR BT THAL, XEAN—RFEDIRAHZER
WEHI L 72k %2 EL 28 b T& 3. 22T,
LiDAR T L - BRERR 2 > 7 — & %
% SEIWERHT S = JOTIARIE TR D 2 A
IV TATH DT — 2 EjEk L THRT Z
EREZ]. LU, raw T —XEHHEHE LT
WO, WRKETFT—REICR->TLES 2D
5, ho7—8#j#H 7 7 A L THWSLN S ETHMER
AT 2 Z e THET 5 2 e BHAREL 7-.
Z T TAWIZE TR, REBIE T — 2@ 7
=y Y INERRERL, —ROFEER
THRELIOIKS 2 255 5.

2 REFECHER

LiDAR 22618 51 2 GRETEHRIEER 16 £
I (216 = 65, 536 FEEH) TRBLSN 5. A
7T, MELHFHEO 7L —4L— MNZE
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Fig. 1: Simulation of sphere movement

using the proposed method

Fig. 2: Image reconstructed after

compression to video file
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TATFIIALGKREABITEZR
EEBKTFEO VTV - EVL - BRBIFA A =D T
Single-pixel birefringence imaging based on dual-comb spectroscopic polarimetry
with fast-axis sensitivity
'fERKEBEAIAL, ‘fERXpLED, ‘EHRE, ‘BEX, RARE#RT
S)aH HE', BRA Xg Be Al RR X BE K2 @l XX, RF KB
1Grad. Sch. Sci. Tech. Innov. Sci., Tokushima Univ, 2 pLED, Tokushima Univ. ,
3 Asai Nursery, * UEC,  Grad. Sch. Engg. Sci., Osaka Univ.

S. Tanimura', E. Hase?, K. Sibuya®, A. Asahara*, Y. Tokizane?, T. Minamikawa>®, and T. Yasui’
E-mail : ¢612432019@tokushima-u.ac.jp yasui.takeshi@tokushima-u.ac.jp
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AEAEAT 72 [4], AEIOWME TiX, EREITEIZFHI L, IS U TR 5 IRIE i 2 B L7
fERETRT,
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FHZEANRY NVERR L, &7 X ~—NMTHI S — 26 L TRD IR, AHE&RIIZ, PD {55 & RIS
& — > OFBAfRITIC L 0 Wit & EAE T D,
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Fig.1 (a) DCSP-SPI measurement system, (b) Test sample (R3L1S1B), (c) amplitude ratio image (90deg),

(d) amplitude ratio image (135 deg ), (¢) Amplitude ratio for each sample angle
[1] T. Minamikawa et al., Nature Commun. 8, 610 (2017). [2] H. Koresawa et al., arXiv:2308.03011 (2023).
[3] K. Shibuya ez al., Opt. Rev. 22, 897(2015). [4] AT, 2024 BRI T4, 19a-A37-4 (2024).
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FALZRAW-BE 3 XTAEICEITS
OE—LY M) UOICKBEFLAFTEIvILIUDLE
Wide Dynamic Range One-shot 3D Imaging by Coherent Link
Using Optical Frequency Comb
BEK L, /DB BIKER Y, NEE &Ll XRE E!
UEC?!, °Kotaro Ogura?, Takashi Kato!, Kaoru Minoshimat
E-mail: k.minoshima@uec.ac.jp
TERFHNIR FHAT O TH Y | S 6 2R D @mELRRD N TWD, Fox OUFFE T V—7"Tl,
INETTF Y =7 LT DAY MVFREZ U 220 - R - BF RO mEIEZHIC
T, ol - SR - SRR A RIRFIZ BT 2 3 oI FIEZ BAFE L7 [1], AFIETIL, jt: VA
DALFHFRENS &> TR S D 90 BENLARZE L 2%t 2 FUEHINZ WD 2 & T, 2fifim v 7 A
YT 7 EEREDFEEIT, T URIEOE ORI & AR 2 BRI & LTS 2 2t e v

FMEHFEZBE L, HOTW5S[2], ZHETIE, REHFHRZ HWCHECL > T, pm —4#
—OREET m A — X —OWRIGHROBRRFEZEB LT, 612, (AfFREEAEbED 2 &
LT, WEDEMEA T Iy 7 L VOILRMREL 12D, AW T, Sa sz vk
BEGHICRESZ L C& 7o, B2 B LHFAZFFOL O S L& EMREIC O E GO TR R
Rl 2B T3t —L o M) o7 FERlZ., Bl 3 ROTIPRFHINZEH U, Hlins 6 R E T
DR E nm L)L O AR & THRRFIZAEEHIITC & 5 3 ROtEH I FIEDEB 2D I LTz,

Fig. 1 [CEBRELE Z~$, MAFIESHZEr 7 7 4 N3 L& YR (fep=51MHz) & LT 22IC
ST —HTERNETH L7 vy 7 75— I LDBAEMIRICIER & LTRSS L, fih 1% 90
NARZE SNV AR AR LD BEESEE L THWE, EY & 22 T SE Tl 2 7 TR
L, &7 8L T LB/ LNTTEESO ZFEFIRD GIRE, BRE & WERED DA H 2
KD LT, BRI NEBRTIEE AW T 3RITHIE Z1T o 72, Fig. 2 [IZHRIETE S 5 R e
7 3oty Fig. 3ITNARTEHM B3RO T 3 ez md, BEORFHMEIL, £ €4, 0 um, 500
um T 5 DITxt L, FEHE R OIRIESE 2> HRDIEIL 0+ 0.75 pm, 499.83 £ 0.62 um L 720 | &
T-NARTEE D B R D E1T 430 £ 110 nm, -210 £ 40 nm & 72> 7=, EIEF D & Kb 72 I E AR )
SNERUT ERRoTeleh, ZNHOFRREMAGHOEDL ZENAREL 2D HIEMEE LT 043+
0.76 pm , 499.62 £ 0.62 um 3G L7z, UL EOFERNG | SHa sz ncae—L o b o 7Iick
Hnm LULOREREEZ L OIALA T v 7 Ly VB 3 RoTRHAR B R S iz,

-210£40 nm

499.83+0.62 ym

Reference f

430110 nm/

Y (Pixoll

Fig.| SRR Fig 2 KGR 3 U Fig 3 Tk ok 8 Kot

[1] T. Kato, M. Uchida, and K. Minoshima, Sci. Rep., 7, 3670 (2017).
[2] T. Kato, H. Ishii, K. Terada, T. Morito, and K. Minoshima, arXiv:2006.07801 (2020).
[3] K. Minoshima and H. Matsumoto, Appl. Opt. 39, 5512 (2000).
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FNE— FRBL—F—ZFRWHEBEINA A—D2T
Correlation Spectroscopic Imaging using Infrared Mode-locked Laser
RR&EH, KR O, FE—&' BFR B!’

IIS, The Univ. of Tokyo ', °’Kokoro Fujiwara !, Ikki Morichika !, and Satoshi Ashihara !
E-mail: kokorofu@iis.u-tokvo.ac.jp
DHA A= 7 8%, EMO 2 WOTIEHRITH R A N2 7o 3 oo da BG+ 5FIETH D,
R, RO RIS OIRERIHSESR) A il TX 728, FEHEH NS T L7 Y —|Z5 1 D]
EEEEATNAIRETH VD . ARFHHICERE v 77 EIRIAW DB TSNS Ty
Lo LU, A A=V VT R2T =2 8a G+ 5720, FHURHAELS 20 U T L
ZA LFHIRREETH D &V RER D D, THE, A~ DOEEEW LTV, mER Sih AT
D7 L—hl— MIADLETHEZRIIT D Z & TEELITEA TS5, KR E L CHREH
FEEUTHE] U CTHROE R IE N D LW ) BEZ X T\ 5, — 5T, EEDOICHIZBW X, %
G B FEBREOITWAEAENZ N, £ 2 THRAIX, 0 TORINSREE 57 4 V52—
ZHNDHZ LT, AT MAREREZBSE T FRZENTE 5V AT L2 % Lz[2], A0
TIE, ZOT 7a—F BRI A A=V ZITEA L, WIERSO S RN D> TV D
B, B TIFHE LIZ AR M RE = Z b b Ubakitd 2 2 & T, RO lERS T

G0 BN FTREZR MBI oA A —V U TIEERE L, TOHEMEEZEE LT,

K 1IDESR%EmRm7, KR E LT CrZnS E— RREH L —H— (2~2.5um) [3]ZH\>, DMD % H
W2 A HERIC K D AT RV T 4V HZ — U XD S FOWIN T2 K 9 a5,
ZONEYF T M L, RO A TR0 ZEEERE TG Lz, B2 IERD AT b,
PE & PET DB AT My BEOKINET D7 4 V2 —O@iasR 23, Wzt +2 X 572
TANE =" RETETCNDLI NN D, K3IESEOTTAF v 2% PEBLOPET 7 4 /L
F—ZBLTBBHILIERRTHY, BT A NE—ICKIET DT T AT v VOB NBEE G55
RLTWD Z ENbhnd, RFETIEH, AT ML 7 v — (DMD) O 08X % &I T 9
LT IATDOT7 L—AL— MNIEWEE (150Hz) TOo %A A —Y T RAHETH D,
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Fig. 1 Optical setup for Fig. 2 (a) Laser spectrum. Fig. 3 (a) Optical image of
correlation spectroscopic Absorption (blue) and designed plastic samples and images taken
imaging. transmittance spectrum (orange) through the (b) PE and (c) PET

for (b) PE filter and (c) PET filter.  filter.

[1] Fang, J. et al., Nat. Commun. /5, 1811 (2024). [2] K. Fujiwara et al., Opt. Lett. 49, 3898 (2024).
[3] D. Okazaki et al., Opt. Exp. 28, 19997 (2020).
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F77AN—EY vy s FHHERN-REBERDAE
Measurement of Surface Acoustic Waves Using a Fiber-Based Sagnac Interferometer
BXRET C0DarE Mk Ea M—

Keio Univ.

E-mail: tmkztchk0416k@Xkeio.jp

T, 74 /) O—FTH 5 FmEHMR (surface acoustic wave; SAW) &~ 7 U DfEEIZ LD
~J )T FH Ay TV T OMENER LD TN D, SAW (ZZERIRIRISHE S IRIEHEE 23]
SV, v T ) TF ) Ay TV TR ST, w7 A K DIERO RIEBHAH D FTRELC
BHEEBEZOLNTWA[I2], ZOXIR~T )T ) 2y 7Y v T OFFRICE N TIEL, SAW
DR ZIEMICHET 22 LABO TEETH S, THETIZ, < LEEBLL—F—HIzLk-
Tk Sz SAW DOIFZER 34 2 v Bb T 2 51k L LT = v 7 TG 2 W2 llE FikEn
EHESNTE R 3-5 AT, V=% v 7 THFE 7 7 A N=_X=ZDNFRE L THEKT
L2 LT FHLEODARET, 22T 74 A FOFMEZRIBICHK TE L AT LZEB LT,
IO, TaTaLlEEMAEDED I LT, SAW OFE & RZENE 21T > 72,

JeIRE LTIz @b Lic2 5D/ L A 400

—F— (FaTrar) EHV, ThEhEL IS s

vah, a—dpast Lz, Y rarETy g,- 200 9’/ b\b

S RN—TY = o 7 THRHO AR, TN LHE  § \

2OV AFER—H)abbFHEISER, F LT, % 0 ”',0 °

FHEBNDBLND L 7Tl 2 DKM %_200_ P ?

Wa T SAW OB & ERINICKDE, £/2, O O“o,_,"'é

I AL L SAW DOJEEE A FH L, SAW IZ47 -400 ° | : :

FAZEFHZ 2T D 2 & T SAW DOIRE) 1 EHI4y D27 L SQXW pgzge (d2e7g?) 260

ZRIE LT Fig. 1. SAW phase dependence of the
11X SAW DRIFEZ LA T & & DRELE %R displacement.

LTV X 1TIZRT L DI SAW ONAE & & HICEN S ERLE CELT 28k 7 &2 EICIE T 5
ZETESI LTe, £, T a7 a st HWTN ST, KON H D SAW OZEL DOHEHE
HEBERODZENTE D, LIZRTEIIC, BT —ZICERK T 4 T 4 T 51T
Z & C.SAW DOIRIEAKI 326 pm & 3RO B To, S %ILZ O E AW T~ 7/ LG LTz SAW
DOREM S RFH ZATV, DX A F 7 A0 % BT,

AHFGED —ERIZFEHFE (25KJ2060, 25H02153, 24K21743, 23K26165) . JST CREST (JPMIJCR19J4) |
B LY MEXT Q-LEAP (JPMXS0118067246) D X4E%%1F7-,

[1] B. Casals, et al., Phys. Rev. Lett. 124, 137202 (2020). [2] K. Maezawa, et al., Phys. Rev. Applied 21, 044047 (2024).

[3] T. Tachizaki et al., Rev. Sci. Instrum. 77, 043713 (2006). [4] A. Iwasaki et al., APL Photonics 7, 106101 (2022).

[5] D. Nishikawa, K. Maezawa et al., Opt. Lett. 50, 1929-1932 (2025).
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BDNKRBPOEREBOXKEEZAWVER)FN—VEa—T1 >
TOMEREIZ & S5
Numerical investigation of optical reservoir computing using non-degenerate four-wave
mixing in micro resonator
EEXL, EEXRXKRRAFLED 7+ F=HR?
Ol b MK: Ath EHth?
Tokushima Univ. !, Inst. Post-LED Photon., Tokushima Univ. 2
°Sota Sakaue!, and Naoya Kuse?
E-mail: kuse.naoya@tokushima-u.ac.jp

YHPNR—ara—7 4 7 RO)E, BEEELOHEEELR OV FAA—EL, HHEDHD
FEEHNT L2 LT, Ml L mORERYITHIRE ) 2 WAL ST EHET L O—D>Th
%o RC DEEINTZY FR—fg L9 R b MR EZ VT U PN —fg 2 245 D580 E
HESNTRBY, FrCmIERIEIEY 7 4 23— (HNLF) %MW/t RC TiE, TGRS (FWM)
WZ R DA a A2 R s L THWD Z & T A RRERFITF RN 2 @O EE 2= L72[1),
7 7 A 3—RC TIEAE U RROKRIM, FERALONEE, @R 7 =L —R 0B Lo T8
WD, AHFETIXZ N D OFEE IR T 572012, M/NEEST (MRR) @ FWM 12 X 58
WHarz )P R—@eE LTHWAHHEON RC 7 —%7 7 F v 2L L., TOMRBEEMEEH
TR L 72,

Ual—yarTRELTWAERAZX 1@ICRT, £ CW R THEANT—ZITH-
THREEF LI 7 F VR T WA MRRICATT %, MRRINTIEA A7 — R FWM (2 XD
WM R o AT EN D, TERENIZH 2 LT — ROISEZRHE L LT, CEETY v
PRI ZV HDEDOER ST 21T 9, ETLAMIETIE RC DLk E LT, ANFNZT — & & A
T AZBEBETMLT 2 FER]BEA L, K1b)TE=LE—RE 8 Kfio7zkEd, % RC D
FEEDOEERT, V2V RCIT7 74 /3—RC &[A U Santa Fe T % 27 2B\ T, FFlZU v
EFRF ORI Z B ZH S L ChbmWHEELZZER L, £, ATV X713 v PRI
R ZEb A L Th, HEXRM ET5 2 L PR TE I,

[1] K.Sozos, et al., IEEE J.Quantum Electron., 60, 1-6 (2024). [2] N.Cox, et al., Chaos 34, 073111 (2024).
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ZALOMBREICE S EHFHEREREFZZRAL:
EBRESAANET SR
High-sensitivity spectroscopic measurement using a broadband
background light canceling method based on phase control of optical frequency comb
BEX, OV BAOFE ', B A, RIR X, Nk &+, KRS B!
UEC, °Anri Sekiguchi!, Keito Hino', Akifumi Asahara', Takashi Kato', and Kaoru Minoshima'
E-mail: k.minoshima@uec.ac.jp
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Td % HCN H AV ZRE L, Fi & WAHBRICH 2 2Mt L 2 TS ETOBITHRIH L,
HWART FAOREZET> T, FEREZK 1OIRT, AFEZEN L 20VEENEEYE (F) |
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1] T. Tomberg, A. Muraviev, Q. Ru, and K. L. Vodopyanov, Optica, Vol. 6, No. 2 (2019)
2] INGE, ARAE, A, ERE, B 69 RIS AMEEAREAMERS . 25a-E302-3 (2022).
3] T. Kato, K. Hino, Y. Nekoshima, and K. Minoshima, CLEO 2023, STh4K.7 (2023).
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2BEBOXIALZRAVEEIMRET 2 7)ILALSFKD SNR [E L
SNR enhancement of dual-comb spectroscopy using two-types of optical combs
ERT CHMK B AARE WE E
AIST, °Ken Kashiwagi, Sho Okubo, Hajime Inaba
E-mail: ken.kashiwagi@aist.go.jp
FEBEL 2 2O 2 2YDISHOBEEHNIILA Y . T = 7 b3 K53 ¥6[1, 2[IFIA < BFFE S hufpe i) Tuv
Do T 2T A LGSR TIFMERNROSERZE T L TEHFL, ZDOETILDOHKE—FIC

o TWD NN RETHET D, 77 A4 N3 AREWVERE SRR COERE BTG L, e
G2 A(EOM 2 L) CTENEICIFEMZ ST 5T 2 7 v a b2 FER L72[2,3], ZOFEIE. T

WESORHNRELS EOM I ADKE— R8T —=RNEn7= o, O ERHRER TRV SNR 235 51
%o AR TITFHEELITHERF L2 E £, S DI SNR # A E LR E2HET D,

Fig. 1 IZHEBRREZR T, (553 L0 IK U H 43.85 MHz @ Er 77 A3 L THY | @74 AN
HIRBHCZ B LT MEL — Y (R 1535 nm)ICACARRIIL 72, 7 13 B2 AL AR L7 =
1551 nm OL—H% EOM 2 AN IREL, SEEFEHI LD, /3T —200 mW ETHIIE D% I &
MG T 7 A /S TANT VLR RFRIEL — Y LD —ME 522 I CTEFIE 75 J8 e EA il i
L COARIAIHIL 72, EOM 2 ADMEDIKUJE P EK1T Br 7 7 A3 508 228 f50#7 10 GHz LL7T-, [F 5=

X 52 T2 % BRI L, 7T L (BCH) DO H AV (ES 20 em, JE7) 1.1 kPa)Z &L .
JAFEa LA LT BPFIE 12 nm) &2 B (AT A LT, Bonz T ME RS2 T F A )TV
TITANBZCT OHAY TReskLic, | DOFHIEEOREREFILX 66 us THY, FHRERH A
~200 ms(3000 [EFEENF M) E LT, B EVIE B b0 OV AREILF 528C, FEME S0
— N —2AMERZ AL —ME 5 OIRIEL LViR<FE52 LT, LUl 560 TéH-o7- SNR 73 Fig. 2 DX
T 710 LTI LU, ZO#ER, Voigt Profile (25 —E3 57 a7 7 A /LIS L,

AHFEIL ISPS BHifFE: JP18H01907, JP22H01997 DBk A 5211 7=,
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Fig. 1 Experimental setup

[1] F. Keilmann, et al., Opt. Lett. 29, 1542 (2004).
[2] 1. Coddington, et al., Phys. Rev. Lett., 100, 013902 (2008).

[3] FAA, RALR, Fids. & 70 [B] JEHH B2

[4] FIAR, KA, T, 2 84 o] ISHME TR
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Fig. 2 Measured transmittance around the vi+vs, P(8) line.
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TaFZNALRRERVERIBRAEEETIVICE SRR REHETE
Nonlinear gas temperature estimation using an integral absorbance model with
dual-comb spectroscopy
RIPX!, EEX?: CMDEF H&E!, M)EE 3!, 03U BFE? # #F°2
s E&'
Toho Univ.!, Yokohama Nat’l Univ.2, °Naoki Takeshi'!, Takumi Takahoshi', Yohei Sugiyama?,
Feng-Lei Hong?, Yoshiaki Nakajima!'

E-mail: yoshiaki.nakajima@sci.toho-u.ac.jp

HARERHANE, BOSMEE:, BEE=4 V7, EENHLE WROWSEICE O TEEMR S
NWTWD. SEFETIE, M OZE S T A ZRIREHAIFTEEZ2 T = 7 b 2 K43N B < REE
HIEFEE LT, BERHENOAMIRERE (RDT)2]PEFESN TS, RDT T, 551 DOWSLE A
A7 MAZIRDY Boltzmann 3 AiICHED Z & AFIH LT, BAUNFHREICERET 7 ERATE S L0
IR D LS. LavL, RDT (TITEH ATREZR 7 FHREICHIR S H 0, Z OFEITx L THox 1,
Integration Log RDT (ILRDT)[3]%#2% L C&7-=. ILRDT TiI, FBOWIEEICH L ThEE E D2
ETHIET 4 v T 4 Y RATREICT A FIETH 50, IR CIIHE BRI/ 2234 T A
WAEU D AREMEBS R S TV 5.

Z ZCAMIFETIE, KV ERERIREHE 2 EBT 5700 BEOWOLE LIRE O BIR & IERTE
\ZET AL LT=Hi7= 72 i L LT, Integration RDT (IRDT)Z #2259 5. IRDT IZ, &iRERE Flck
D IEEHEE O E EAMIF SN D, ATEORED =, Ert— RE# 7 7 A4 S L—H—%
RAW=T 27 a3 Kptat & VT, 2CoHy & HBCN O AREHEE #1T o 72, T ORER, #EE
REIZZENE 2932 K, 2928 K &80, HARNRMAIC X 2 ERERE & A S OFPAN T—E
T HRERZS2. AHETIE, IRDT & ILRDT & ok, BLOENZNOEHSMFIZ OV T,
Valb—va v EERERELZZ THRET S, AHFTEIX NEDO OWFIEBIRLE % T Tiibh T,

(a) iy IRDT fitting (b) e IRDT fitting
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Fig. 1 Temperature estimation of IRDT: (a)'?C>Ha, (b) H3CN

[1] I Coddington, et al., Optica 3, 414-426 (2016).
[2] Y. Shimizu, et al., Appl. Phys. B 124, 71 (2018).
[3] &A1 W4, fil, 572 BISHYEFSE T FINGEES, 15a-K304-2 (2025).
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BBXEYRTATILALIFANL—F—Z2A:
BEMOBRMULRFRN D EFEDOHRE
Study on Simple and High-Quality Mid-Infrared Spectroscopy
with Mechanical-Sharing Dual Comb Fiber Laser
EEKXKL OCM) LA &L, ERE BEL mE &t RR £, £RESR E!
UEC?!, °Umi Yamada?, Kosei Nagao!, Takashi Kato?, Akifumi Asahara?, and Kaoru Minoshimat

E-mail: k.minoshima@uec.ac.jp

HRINE R0y 1 O FEREIL & M3, DT A v v 7 EAaDISHANER ST 5,
— 0. 200K L EANET 2 T3 AkiEE, mE - R - SRR A BN T RN S |
ZOFEL LTSN TS, L, Ta7/babZki#ny CHERHIEALETH D &
W EREOMERH Y . TR, SEICZRERN T AR R — KT 2T 3 AL
— =B INTVD, THETICHA L, RFAEO— LT 7 A SR 2 AV TR
FaT A bEFRAEL, BN ASNEEELEZL2, —J7, 2 BOMNIIRE 2 D Bkt
AT 27 v a hb—F—[8II%. VAR O IIRZRNIERIEA AAER D34 U722 TE A R 4R 3 Al
HETHDZ b, EHEEE— FREWIEME L EAGDEL 2 LT T, MROIFRIZIFEIR
EROVDHRRAEFEADOERIRE LTRSS D, £ 2 CARIIETIE, 5722 FEMAN»OH
A NLZRIRNT 2 T b3 Doy FEBLA B LT, SZEVLEE W b S S AR — NI
ISR T 2 7 v a b7 7 A NL—Y—%BR L, TR EZITo T2,

B 1(@ICBHZE L2 EBCR O Z =7, R —7 1 7 —(NALM) % flviz 2 5@ Er
7 7 A N3 AR (fep = 110 MHz, HULE R 1580 nm)2> Bk 5, 2R IREF 7 7 1 RS,
NALM & — R[AIHHHE & ¥ o 0BotES oA L 2 BENBRMFIEORR 2B L, &
BT, 77 A EOlHER LOERFEFO— MUl K- T, BEHEETEICRS O TS @O L E
PEAFEB LT, Zolmset % b L2, KR (EDFA), &I 7 7 1 S(HNLF), FE##
Tt (PPLN) 2~ B 72 5 2 RIS AR 2 W T, 2 50 =2 ARV TRHEHE R4 %
FAEZEZE 1), S5, BELEFMRISEERNTT 27 v a AFEREHEEL, 1 ¥
—7xu 77 LAIGM) % B L, F.0E 4060 nm (23T, AENE 54 nm O/ KRR 7 ¢
WA EHNTANY MLO—E%2910 B URIE L7zfER, K 1T & 5 IS ERIEEEIC RV
THIMRZ2 IGM BEUG T 7=, RERIC, R ZZ XM 5 3000 7°5 4300 nm (27> THIE
BAToTz & 2 A, AR CHNE R IGM DSBS & 7=, 22XV, BI% Lz atFkhRab e = A

HIET = 7 /v a DSkt ae — VU A2 ETDH 2 EAURE N,
[1] 25, Tian, &, W08, iR, R, BRE, ISAWHPSFKZEES 10p-N106-7 (2021)
[2] A. Asahara, G. Fukawa, T. Shimizu, T. Kato, and K. Minoshima, CLEO 2024, SF2P.4 (2024)

[3] Y. Nakajima, Y. Kusumi, and K. Minoshima, Opt. Lett. 46, 5401 (2021)
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Development of Asynchronous Optical Sampling Using a Regenerative Amplifier
and an Optical Frequency Comb
BAETI CKH Bk EE W—

Keio Univ., °Riku Shibata, Shinichi Watanabe
E-mail: riku.shibata@keio.jp

HR T T e —TIEITNIC L - THE SN EBROBEEHISEZRETE 5720, Stk
FRICBWTRENRFERTFIETDH L, FIZIX, 7= VEMEERETHL Ay P DL - 8- 0
— 3 v MYIG)ZDOMEFCIE, BE VAL s Te &Nz~ T ) v DF A F X7 AREHEL
LHUMESNTWAB[], FHREETIE~T /v T )y TV TR LIEE~T /) vDatk
— L MEEBI BB SN TWAD[2], 2D K 5 RBIRIT AR #EEE(~ps) & AW KR ZE(~100 ns) &
WIS L722W EBUAICE RN 2D JIENEE L o Te, R 77w —7EE2 @il T ) Fiks LT,
B LODOT N D 2 B0V A L—F—Z2 WD IERBDEY > 7 ) o FIEASOPS) N H
D05, MV IR UJAEEDS 100 MHz F2EE O L —H — iR 2 W 572 BFEZL 10 ns FEAEIC &
EE o TWB[3], AMFFETIL, N 7RICHAMERERGER Y K L 50kHz, HU0#R 1030 nm), 7 &
— 7 YA P = (61 MHz, 1550 nm) % W5 Z & T, ASOPS D= /0 fifAE. ik 2 (- -
ToEE, FFMEZ 20 us ETIET 5 Z & ITkI LTz,

FRAEERE &AM = 2% IV T ASOPS %175 72®IZid, Zh b OV IR U AR O ER
RFEMBNETH S, & 2 CAMIEETIL, BRINAERII LT = 7 AR = 260 /5
Z AR O > — RN T, FAMESR S & O A5 ONERE = L0 v & LR D IE
Me/RA A2 EH Lz, 2% A~ AR YIG (Bi-YIG) ([CAK L., @il L= 7 10— N0
R 2 I E L7z,

Figure 1 ic, KV 7D EE 7 v — 75D
f7E 2> » 150 pm B L CHIE L 7z IR D HIEF 5
T, B Y TS5 0.3ns RICENEL 7=
~ 77 vE, 30 ns RICEE L 2R v 2
(7 x 7 V) OEFHFERICB SN, 20X

ICHESIE2Y 100 f5RZAR 2 X5k~ v
TAIYDEAF Y ARAECHIT BTy e s
AT L 7=, Delay time (ns)

AL o —EB I3 FHF 2 (25K]2061, 25H02153, Figure 1. Photo-induced dynamics of
24K21743,23K26165) ,JST CREST
(JPMJCR19J4) ,¥ X 8 MEXT Q-LEAP (JPMXS0118067246) D {E#% 3%} 7=,

[1]F. Hansteen, et al., Phys. Rev. Lett. 95, 47402 (2005).  [2] T. Hioki, et al., Commun Phys 5, 115 (2022).

Intensity (arb. units)

magnon and phonon.

[3] A. Asahara, ef al., Appl. Phys. Express 13, 062003 (2020).
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NALM BE— FREI T 7 4 N\— L—Y—%RR & L-mHREERRED L
DA —T VR RABRIFTIZE 1T 5 FiE
Characterization of a Portable Optical Frequency Comb Based on NALM Mode-Locked
Fiber Laser in Open-Path Environment
BEAKET OXX R FH —M, LK #—
Ryukoku Univ. ©Ryo Mitsumoto, Kazumichi Yoshii*, Shin-ichi Yamamoto

“E-mail: yoshii@rins.ryukoku.ac.jp

IR, HE HOWZBREEEHAI BBV T, KA = 2082 2)DIGHNER S Tnsd. Lo
L, TNOOZEEID% 1%, EEPIREZR EONELBHIE SN ERENTERS L TN D.
ZD LX), KEESABREEWIERT D 7V — 1%, BYNICRE LIt A2 X 5% km 12
K S —T XA RGEH 110, b U—F —PIZHSH L7t 2 A2 K 5 RSN CO KRR T &
FEL 2ILTWD. ENTH RIS TS ECORKFHHUOFTENEELH, o sz ie L
IS DOMEIIRE DR, FZTAMETIE, F— 7 v S ARKEH G FTRE 72 AT =
LVAT BERFEBIL, EEICA—T S RBRE TR DR EREHl 21T 7.

AWFFE TS L7z AR =2 A2 27 AOYEPRITIE, #0 UJEEE %L 250 MHz O NALM
NET LT 7 AN—abiz e, B ERERFE L E Y LI 7 A S —HiEds CHIE L
7o, RIRRFF R IR 7 7 A N—ICAFT 252 &£ T, 12 um D A — 38— 7 = 2 — LJE(SC
JEAER LTz, SC HITE—LZ X AR F—ZL VLKL, =7 _A~HH LI2%, U R
Bl 7L =TS, SHEMEHNTALY MAZIIE LT, RUAT A, WREHEE
194 F T v 7= Rr—R 2T 252 & TEROWAHEEZFEBL L, RN—F 7 /VENRIC &0 B
ARECod 5. AL 2 A 2T K BIMTERE L(Fig.1 (a), SCHEA—T L A~ LT,
LhalY 7L Z—c L0 RE ST SCHD AT R L% 10 BPRBE T 100 2 RHIE U754
Fig.1 OIZRT. GO AT M OBWE RO ©— 27 TRRITERFFZE L TR Y, EHEZ
7 NVOBBERBRIEEIT) Z e LEE LTS HBENFRETHHZ LEZRL TS,
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Fig.1 (a) Photograph of a portable comb in open-path operation. The system and the control PC were
powered by a portable power supply. The SC light is projected with a telescope over an open-path to a
retroreflector. The open-path length is 20 m. (b) Long-term stability of the SC light spectra measured.

2% ik

[1] G. Ycas, et al., Optica, 6, 165 (2019).

[2] D. 1. Herman, et al., Science Advances, 7, 9765 (2021).

[3] JeA& ¥, &I —fi, WA fh—, 5 72 BUS BRI AR S, 15a-K304-9, (2025).
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ERRRGIEA ARG R E— FRIRA Cr:ZnS L—H—
Narrowband Mode-Locked Cr:ZnS Laser with Electrical Wavelength Control
HAEW Ok #x, HE —” AR R
IIS, the Univ. of Tokyo, °Z. Zhang, 1. Morichika, and S. Ashihara

E-mail: zyzhang@jiis.u-tokyo.ac.jp

We report the first demonstration of electrical
wavelength control in a Cr:ZnS laser using an
electro-optic (EO) modulator. By solely adjusting
the modulation frequency of the modulator, the
output wavelength can be tuned over a broad range.
In this proof-of-concept experiment, a tuning range
of 60 nm was achieved by varying the modulation
frequency by 300 kHz.

Lasers operating in the 2-3 pm spectral region are
highly attractive for applications such as vibrational
spectroscopy and mid-infrared LiDAR. The most
commonly used gain medium for laser in this region
are Cr:ZnS/Se crystals, which can provide high gain
efficiency and broad gain bandwidth in solid-state
lasers at room temperature. Over the past decades,
various wavelength tuning techniques have been
incorporated into Cr:ZnS/Se lasers to enhance
spectral brightness and improve spectral flatness [1,
2], which are promising in high-sensitivity
spectroscopic applications. However, most existing
tuning techniques for solid-state lasers rely on
mechanical adjustments, which limit the tuning
speed to several hundred hertz. Dispersion tuning is
a promising non-mechanical technique capable of
providing wavelength tuning and narrowband
mode-locking with a wide tunable range [3]. While
this method has been demonstrated in fiber lasers,
its application in solid-state lasers remains limited.
One of the key challenges lies in the lack of suitable
high-speed modulators that operate effectively in
the 2-3 um range and satisfy the necessary
requirements in modulation frequency, modulation
depth, and aperture size.

Lens | DM crzns CM

OoCcC EOM

Grating CM: Concave mirror
HR DM: Dichornic concave mirror

LN crystal

Fig. 1. Setup of the proposed wavelength-
tunable mode-locked Cr:ZnS laser.

In this study, we demonstrate a dispersion-tuned
Cr:ZnS solid-state laser by employing an EO phase
modulator for intensity modulation. The setup of the
laser is illustrated in Fig. 1. The total cavity length
is ~163 cm, corresponding to a free spectral range

(FSR) of ~92 MHz. A pair of diffraction gratings is
placed at one end of the cavity to introduce
chromatic dispersion of ~0.6 ps/nm (~-1.6 ps?),
making the cavity round-trip time and FSR
dependent on wavelength. Due to the polarization
dependence of the gratings, the intra-cavity and
output beams are horizontally polarized. The EO
phase modulator, fabricated from lithium niobate
(LN), is positioned near the output coupler (OC) and
aligned at a 45° angle with respect to the
polarization direction of the light in the cavity. A
second LN crystal, with its optical axis
perpendicular to that of the modulator, is used to
compensate for birefringence effects.
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Fig. 2. (a) Optical spectra and (b) peak
wavelength vs. modulation frequency.

The output spectra for various modulation
frequencies are shown in Fig. 2(a). As the
modulation frequency is tuned from 92.05 MHz to
92.35 MHz, the central wavelength shifts from 2211
nm to 2151 nm. The dependence of peak
wavelength on modulation frequency is plotted in
Fig. 2(b). The average spectral width is 0.3-0.4 nm,
with an estimated pulse duration of ~2 ps.

This demonstration of the electrically controlled,
wavelength-tunable, mode-locked Cr:ZnS laser in
the 2-3 pm mid-infrared region represents a
significant advance toward rapid, programmable
wavelength control. This approach provides a
powerful platform for applications such as high-
speed, high-sensitivity spectroscopy and agile-
wavelength LiDAR systems.
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/R Y FL—F—NILRERD K-means ;EI1Z &k HBWFEE D
Clustering of gain-switched laser pulse waveforms by K-means method
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(2025).[2] E@EH: fl, 5585 [El& ét,mﬁwmw°mmﬁﬁmw°m7mmwm“ R

W) 2K ZE, 20p-C301-1(2024).
[3] Bl fth, &5 72 B4 Fig. 1: Clustering of GSLD single-shot waveforms obtained via
FZ, 15a-K308-5 (2025). dispersion-compensated chirped-pulse spectroscopy using K-means.
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Frequency measurement by single-comb Vernier method using electro-optic
modulation comb
HAXZE!, NTT ¥R OM2)fkdk @', HE BI—?2 MDHBEF &iE!, M)ER HRY,
B F{H', EH AW DE R, 5 F!
Nihon Univ.!, NTT BRL.?2, °Yusei Sato!, Kenichi Hitachi2, Akihiro Nakano', Yasunori Yoshida!,
Junia Nomura'!, Haruki Sanada?, Katsuya Oguri?, Atsushi Ishizawa'
E-mail: ciyu24020@g.nihon-u.ac.jp

TP O S R ENE, S EREECR B O THETH Y, @FFERERRE
JEEE A LOE= L) Z 0T 5 2 & TEI NS, BIETIE, St 2B CoEEEIEEDE
BNEENTWA[]. FxiZT7 7 AN =L —HF—a LDE— RO LT NREWEFIHT L Z
IR, ROEEEEBEEICET DV IV a b —=T FREB|EFEIELTZ[2]. ZOF
ETIE, a2 OF— FEZOE LITIER U, FHHEAIC L 2K S TEERIONEETT S .
ZHUCRY, kEEMISROOOZEOFEEZRES L, #ERELTE—NES N ZHRBRORKET
RKDODZEMARETH D, FIE L —P—1TRKD &4 2 W HCL E B OB R S X, #
EFREZR IR ORISR L, KV @WILAMERER D, TFE, 8K L — P — DR E b
LR, T aT N assgREERA STV T MHz FBETOFIN RO b Tng.

Z ZTAMIZETIE, B— FREMRA~A 7 2l CESIZAIE TE 2BXTFEHN (E0) 2%
We T U =T ONEER L — 2 b AR R R G A 2 42 R T D [Fig. 1(a)]. FEBRELEX
Z Fig. 1ONTRT. AFETIE, MHEREL—7EEKIC XL ZER LTz b — —f, Z X TE
FEHC L > TEMT DL TEO 2 L2 BEISED. 20K, o Nas—=7FRicky,
PRE L —Y —f o DFENTETH D fow IV MABEL TV D 0FFET 5 2 & THRIEAREZRIET 5.
EO = AT — NRIBg2 GHz 4 — 4 —TEX D Z LN TEX D120, o DRI LT OB ZZ T
DHWV. DD, k=1 OHFATHLE— FREOBEITT TIZ 01 LT E/hEL, EbiZhkD
HIMZ LD REZE A I DB SRS SN2 2 &0 s, BURMED B SRS D L7 [Fig. 1(c)] .

(a) fé}w_fCW=Mfrapﬂ+fheatﬂ (b)
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loop
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‘ ""‘ analyzer 0.1
] 1
>/ i H
v I, Laser f 6
Foeato diode ow . 0.01¢
SG i

fow — fow = (M = k:) fropt + fiea
ow — fow = Hoen “ Electro-optic

Error

¥

fﬁ fow fé:w modulator 0001 L ‘ | | | | ‘
repi . 10 15 20 25 30 35 40
- L. .
6-18GHz m:::;ri'::;t Fow Mode number difference , 4;
kt.frep‘ - fbeati + fbentl)
» M=
= K_r .frepv' - .frep[l
Joeati

Fig.1. (a) single-comb Vernier method. (b) Experimental setup. (c) Error analysis for k; and M values.
[1] A. Ishizawa, et al., Sci. Rep. 13, 8750 (2023).

[2] K. Hitachi, ef al., Opt. Express, 33, 16684 (2025).

AWFFE D —ERIZ A (24K01388) DBk & 5% 1) Tt E L=,
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Generation of Raman Solitons based on a dual-comb fiber laser
REBK, ERR =9 AKX 242
OREHAE' RFHL" B KF?L IR AFE? MIRES'

Toho Univ.!, Hamamatsu Photonics K.K.2
oTakumi Takahoshi!, Naoki Takeshi'!, Hisanari Takahashi2, Toshiyuki Kawashima?,
Yoshiaki Nakajima!

E-mail: voshiaki.nakajima@sci.toho-u.ac.jp

UTAE, - EORRE ¢ INHHAR TR L LT, T a7 I AR ER S TWb, HFRIC
VAT, AR EHE 2 LB LT 1 B0 L—F 0o 0K LERED DT R 5 2
OO A ERIFHIHARERT 27 /L3 AL —P—DOBRNER L TV A1), BxldZ o3
ZRWT, AN EITEA L TE 20 2], KR E L TRERH & ERF B OMICHFET 5 b
L— RA TR E > TEBY . ZOMPIIENRD I TWD,

AWIETIE, 2O ML —RFRFT7E2METLHFIELE LT, I~V Y brrORDJEHEEY 7 T
KB AT B L72[3), Fig. L@ITRT & 910, BRSPS TR LI WG MBS =
TNALT 7 AN L—F =D )%, Br iSIE7 7 A/ HEES: (EDFA) 2L > OfEREL., £
DRI T~ > 7 7 A i DM & FEBRAITRGET L7z, £ OfEH. Fig. 1029 X 912,
CW AR— F® EDFA i iU =235 2L T, I~V bUBRERA~ERIICS 7 b
THRETZMHR LT, 2L, @mE— 27 R_NU—Dr L ANN T~ 7 7 A NP THBIE T ~ 8
LA LA R E B2 Db, ARIFFEIE NEDO ORFFEB A % 52 1) T M Sz,

(a) (b),«‘w |[EDra47.19 mw]
Bidirectional . 5 05
Raman Fiber < s

Dual comb fiber laser

3025
O o i
> 3 " [omassrmw] [ im]
O A>1600 nm Té .
> > z
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Fig.1 (a) Experimental setup, (b) Raman shift induced by increased output power from EDFA, observed

at the CW port.

[1] Y. Nakajima, et al., Optics Express, 27, 5931 (2019)
21 &7 WA, fih, 2 72 BIS A PSR TGRS, 16a-P04-3 (2025)
[3] N. Nishizawa and T. Goto, IEEE Photon. Technol. Lett. 11, 325-327 (1999).
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Optical Terahertz Waves Generation with Variable Coherence and
Frequency Interval and its Application to Distance Measurement
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A% T o7z, FfEae—L v RN TH
COJFHEAL Y O L BHET S,

2. JRE

KRB Ly v A/ TF 74 Fick
o THK X 17 BEERRRAf D T 7 ~ v
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Fig.1. Principle of dual-heterodyne mixing
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THETH B T L BHE L 72,
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[1] T. Shioda, T.Yamazaki, “Proposal of dual-heterodyne-

mixing method and application to high-speed waveform
measurement using low-speed equipments , Optics
Communications, Volume283,Issue 23, December(2010),4733-
4740
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Unidirectional mode excitation by a single metamolecule
with nonreciprocal Fano resonance
FHIMSX CM)AME E2, RE #z, tA #H
Kyoto Institute of Technology, °Koki Ishida, Hiroyuki Kurosawa, and Tetsuya Ueda
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23 YIG(Yttrium Iron Garnet)f L IZHELE <L TH
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[1] H. Kurosawa et al. Opt. Express 30, 37066-37075 (2022). [2] A HIED 5 72 [BlSHHZLT#H
2(15p-K506-12).

I |513|2

Frequency [GHZz]

B 2: st OFHEAE R L ORRR, X
KFRE— RO (inset).

© 2025% ISRYEE R 100000000-100 Ccs4



9a-N102-2

© 2025% ISRYEES

BRI -

5E86MEICAMEE

BEREGAZIY—T T RIZKDH03THZHE L7 ) —E—LERFEFDEE

Design of airy beam element made with high refractlve index and low reflectance metasurface in the 0.3-THz band
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Microwave Frequency Conversion using Time-varying Magnetic Metamaterials

Operating at Frequencies beyond the Carrier-wave Frequency
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(2] ZFASERE DS WO O R ECR 8 2. % STl BT 72 ¥ O RFR R BRMIE 2 % nlREEDS
H Y BEKREN, 2 ZTHENE. ZRBEEED T Em 0GR TOREBEIC O WTHE T %,

Fig. 1(a) & (b) ICTER L 7z u FEIET X X~ 7 V) 7V ONFEEMEIGRE RS, IEF—T>V a
VEBITEZ 200 nm D4 (Au) DIETHREE (FER), JEX 200 nm DFF & (Si0;) DAR—Y (F
)., EX200nm @ Au D 2 7L — HEEREE (CPW, i) 2 28y XY Y I VY 75 7 4
TRETHERT 2, RFZICEZ 250 nm O FREMEIR NiggFeyy Z HEITHRESG & CPW 2322725 % 5um X
5um OFEEICHES % (Fig.1(b) #&fa),

EAT 30.4 mT DETRES Hye % —x HIANCHINNT %, $EATRRE AR 4.0 GHz D E TR %
ML, CPW IZIZZN & DIRWERE 0.7 GHz DWEER Z TR LIze ART T L7 F 74P THIE
L7232 kL% Fig.d (¢) BARKNITTR T, 0.7+4.0=4.7 GHz DEHFEPER I N T WS, £z
Fig.1 (¢) £ D, ZH OIRBHREI G T T 2 Z e Bbr b, Z4UX 0.7 GHz DX, H
BEXDHEHED40GHz THET 2 u ZEN L TEHINTVWE I EZRL TV, T
X DA R R B E 2 R A Cilian 3 %o

AFFEIE IST-CREST(JPMICR 2102) I2 X > THIEI N TV 5, HALKDOBHRZIHZIR & O HA R
Ham G %, [11Y. Zhou et al., Nat. Commun. 11, 1 (2020). [2] T. Kodama et al., arXiv:2503.04571,
R, 26 72 BSHPEY R BT S 15p-K305-13.

spectrum analyser

signal generator S5F 7 T T T ‘. T .I H

(c)

1.0~ —

N
T
Amp. (MW)x 10°
N
o
T T T

05 n n
4696 4700 4.704 ]
Frequency (GHz)

O QAR
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Modulation G
| wave
300 pm G s
signal generator

HoHge (T)

Fig 1: (a) A photograph of the metamaterial device and (b) an enlarged view. (c) Amplitude of the

converted signal as a function of dc magnetic fields. Inset: Converted signal spectra.
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SEREHERI Y VERLEICEE SN
TINUVYHEI 4+ b=y 7 KRIBEEA MEMS BBIREXBTR
MEMS-Actuated Variable Optical Attenuator Formed on a High-Resistivity
Single-Crystal Silicon Substrate for Terahertz-Band Photonic Integrated Circuits
REXI' OFE R¥E! €F%F |/

Tohoku Univ.! °Kohei Chiba?, Yoshiaki Kanamori!

E-mail: ykanamori@tohoku.ac.jp

WA ENEE > 2T & (6G) OB & L TR SN TNDET T~V %, KK TR -
T 572012, @RV Y a VKA EL LT TV Y7 + =y 7 B K
(THz-PIC) DOHIZERED STV HEL THZ-PIC IZB W T, BRI E AT Y v &, Al
e (VOA) AR EDAIZE Sy 7 H#EA1T, BIEORMECE M Flok W CEE &S %2 R
T L LT 7LV T, AREORE M BRI R MBI AR O TR Y, A&y
VT HTOMHEBEOHERKOCHEABROBMAHECH H. R TIE, MNEXHEH S 2T A
(MEMS) 1253 <AKHEE /1S IRHF A K7 VOA 4227 5.

%75 VOA (Fig. 1) 1%, ZrWr SH7-[EiEiEl g & rIEig ik bR Sy, Arshis ki
HET 7 Fax—2 L~ RKMELTWD. $ET 7 Faz—X CHINTDBEELELESEDLZ LT,
S A IR AR )Y B SE A WK RE £ CERAICHIEI T E 5. ARBEFITRIGE RN SV E T
U a RO B AR T DGR T, RWFARAREEBTE S, IS, #ET 2
F = =— %% silicon-on-insulator Jet EICRWES LB, A
WP Tl HE O m PR R 2 ) = S BICBYET S
A ER L, EIRCHY Lz, VOA I3 K E THlE S
A, HUNFE T 63 2 Al Ehis )l Bk O 28 S JERFR I & 10 um
LINORZETHIEI CE /2. 7 7~V B Sk sa oy ek &
(2 & DB R ORERE RS, JEEE 0.3 THz 123\ T
BE OV CEMEEDOTERSWIREE) 726 60V (HfekEE) 12

Electrostatic actuator

Movable waveguide

7§>6TTi§i@?EZ3§TE6i$§J%Ki%@jJDL, H%j(:{ﬁﬁllﬁtt—zz.l dB » Fixed waveguides
R L7 (Fig. 2). 612, RKRIEEET 125 mW 306K

Fig. 1 Top view of the fabricated

FZE 1/60 LA, i AR 0.56 dB 1 ZHERMFTE DK 1/5 (28] variable optical attenuator.
% B, o

ABFGE O — L JSPS FHAF % Grant No. 2 -5
25KJ0563, JST SPRING Grant No. JPMJSP2114, JST % @ig
CREST Grant No. JPMICR2102 D Bhik % 5% 1 7=. A g "0k « Measurement
WREICRE L CHA R A Y MR VR ORI E s 1 roaeqEon
B, RAFET IR L B D, °o 10 2 VoIth:)ge M“O 0 60
[1] D. Headland, J. Light. Technol. 38, (2020) 6853. ] ] . ]
[2] M. Mittendorff, ACS Photonics 4, (2017) 316. Fig. 2 Transmitted intensity.
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FERERLICEEESIA-ERBFICESTIANYFEERBR T4 LE
Terahertz-Band Transmissive Filter Using Metallic Grids Formed on Dielectric
Substrates
HiEXT' OM2) EEBA', &HHH!
Tohoku Univ.!, ©Haruto Shimada’, Yoshiaki Kanamori!

E-mail: ykanamori@tohoku.ac.jp

WHABEEE > AT & (6G) ADER E LTT 7~V EOFABYES LT\, 77
SIVYHETHIH SN DN RAXAT7 g L Z E LT, @FA v a2 1960 FRNLHNWHATE
V. ZAUCEET DR D M E T E 72, ARTE T, 7 7~V O BRI A @A) Tk
FTHN RRRAT g B % HilkDOT 7 VAL 7 4 3R Y ~— (Cyclo Olefin Polymer: COP) 7 «
VLSS A (Au) 2RESED 2 TR L, Fio, fERlEn7 4 V&7 oF ikt %
0.3 THz 7>5 0.4 THz O 77 7~ )L 5 CHREERAITRRGE L=,

e LT 7 o V2 Ot A Fig. 1(@)Ilmnd, 2=y MEAKROERE T 2ITEAETH
%o JEHH 0.3 THz 775 0.4 THz OERLKE % @8 7N L mEICAST S, FRTA—F &%
LEH, FOlRBWREFFOT VX BRI TRE Lz, AFERIEIE % 0.1 pm %I A T
L7zfiR, ==y MEVES A=712 pm, @@ T JEIE7 d=100 nm, COP 7 1 /L LJE 7 d=188
um, 7 4 V7 7 7 X —F=0.78 DEFAIZ, 0.38 THz THIBEN 0.94 LI KIT/2 -7z, FEEICHES
NIi=7 4 VZ OREEBE LIZK%E Fig.l OIIRT, WIZ, SEPRREEILT T~ 8 SRSy
WAEBICLVRE L, BmSEEZ AN TER L7 4 V2 fTE— L2 AR S, 74 L%
DF A RE LTz, Fig 2 \ZFHRRER L HER R A 7T, HEDOMRR, 0.38 THz TEilE 0. 94
ElRRERo T, WEMPIL, BEMEAGEIMEIC L VA LG REL LKLk,

AHFFEO—EI%, IST-CREST (JPMICR2102) DOiEHE =T 7-, AMFFEICx LA A N &
TEW S IR IEAE R DG L BT S,

1
== -Calculation
a b Measurement
(@) (b) 0.8
THz wave =
Au cop =
(n=1.54) g 0.6
dd ][ 1[ 7] g
1dh £ 0.4
=
g
e
l 0.2
. . . 0 =
Fig. 1 (a) Across section of a transmissive filter 03 - A
. Frequency [THz]
(b) A top view of fabricated filter. Fig. 2 Calculated and measured results.

[1]1 K. Sakai and L. Genzel: Review of Infrared and Millimeter Waves, Ed. K. J. Button, pp.155-247, Plenum Press,
New York (1983).
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FHREZEMAE A 2 REDHEE
Construction of space-dividing metasurface in mid infrared wavelength
BEENXPFRFREIZN ', BEEIXFERFRIFZHAERR
JST S EMTS, B EXRPFETFHIHRM
° M2 fnHE —%' AR EH> nE RKE'
Graduate School of Engineering Science, Yokohama National Univ. !, Faculty of Engineering, Yokohama
National Univ. 2, PRESTO-JST?, Research Institute for Electronic Science, Hokkaido Univ. *,
°Kazuki Wada?, Nishijima Yoshiaki?®, Yasutaka Matsuo*
E-mail: wada-kazuki-df@ynu.jp

({5 2 R AR T A & o DRI PN\ AEE OB R ZAEEOZ I L TR
TOWRZERMDPENAZRET N A ZAOHEENBRSLEENL TS, APFFETIT. MIM HiE
(AU-SiOz-Au 7/ HEIER) D A Z R FF O M TN A Z L o ZAEE L EANIT H 2 LT
BB WREEZRRDESNEICENTEDAZ VU RAERBT S (M 1), AFECIIRRHIMER S
4y (FDTD) {EIZ X 2 fRdT & 8RN THA I L D RIS SW T35,

[EBRFIE] SRS 2RI T 57201, AP FHA X572 MDD, B DRI
% IR 2 FDTD JAIC & 0 EREADICIRSR L7c, iZ, B Lo XORUS L » TERITEHIZ A H
NTEREEBEL, AL AORNTE1To T,

(KSR - BE] Bt FEIC REt LIz A Z R HOWTIT 21T o 72, X 2 13 xy BARFRE Sy
FilK(z=30 um) T Y . Z D A X R E 5.0 pm, 5.5 um, 6.0 um, 6.5 um DHE Z 4, (20 pm,
0, 30 um), (0, 20 um, 30 pm), (-20 um, 0, 30 um), (0, -20 um, 30 uM) D JEFE N S5 K H ixFH&1T
STV, ERMESMK D EREIRICB T DE O T PR TE TR, KT AR
v RADEENE RIT 2 L DR T E 72, FDTD IEIC K DT & fEROFHmIZ DWW T 5,

5.5 pm 5.0 pm

Figure 1 Schematic diagram of the metasurface Figure 2 Electric field intensity distribution map
fabricated in this study for each wavelength

[Z&3CEk] VY. Nishijima et al., Opt. Express. 21, 13502-13514, (2013). 2 Y. Nishijima et al., Opt.
Express. 30,4058-4070 (2022). ® Y. Nishijima et al., Sci. Repo. 9, 8284 (2019). ¥ Y. Nishijima et al.,
ChemRxiv. https://doi.org/10.26434/chemrxiv-2025-swmcj, (2025).
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EBEEDFPEDOT/PSS A O DAY ) —VHIRIZ K YER L =74 —
WRYY ZT—LEHFEBRBRAZ T TV TZILOTA Y OREIREFE
Microwave Absorption Characteristics of All-Polymer Broadband Metamaterial

Absorber Fabricated by Screen Printing of Conducting Polymer PEDOT/PSS Ink
ZEKRBRI', OWFEEZA, FN A, FN MFL FH B/AL BKX AN HE #E!
Mie Univ. !, °Tatsunosuke Matsui', Sho Yoshikawa', Kazuki Takikawa', Hiroto Terai!, Yusuke Aoki',

Hiroshi Murata'

E-mail: matsui@elec.mie-u.ac.jp

HHBEEIN O TEETE TR LH, BRBINE~OFTFELmE>TWND, £TOX
DI, R OBERRIEZ BB D8I E U TERRNA &~ 7 U 7 BT 245823 E N4
IZBWTERIZATOIL TR Y, AR A~ A %<7 U 7 /L (broadband metamaterial absorber:
BMMA) b HZ<HESNTWD [1], BEROBREINA Z~T VT NOL L TeE 2 — &
[ EAIE BT O MIM O =J& TH S L TW S5, RIFEZ V—7TClE, @BEL LT
T E 701 poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT/PSS) % VT, AU ~—
HIA~D A7 U —HIRWIZ L DA — /AR Y ~—BMMA OB ZMRaT L CE7, 2T E TS, BB
BRI 21— a VTR LFTFORG [2] X, @7 — U E e X OMEHhTHa i 1208 L
T REEHRZG D 2D OHIRIZEMEORE [3] [2OWTHE L T&E 2, ABFJETIZ, PEDOT/PSS
A7 DAY = HIRINZ LD FFOMERE, <A 7 miRIREORIER RISV THRET 5,

A 7%, RO A 27 Y — ERI A PEDOT/PSS > 7 (Orgacon EL-P-5015, HAT 7' 7 7~
TIVTNR) 2, 227 )= CHBMASE ERFRG (WHT 28, 27 70—7) ZHWTPET
T4 A RICHIBI L2 D&

7 o — BRI BE 0 17 T (@) \ (b) K\/{?\
0009200020000 08 <
COCOCOCOCOCO L

FafER L7, X 1(a)ds L) 826338633393 § al
. - 090009090 £
IZ, FR L7 BMMA D5 E7R 080080000060 i ool _
| 0D 0L DO C 000 b, —— simulation
N o cOCOC '; o1y ¢ — measureg (gjggmm;
U\ &: {E\IJ Hﬂiﬂ L f: I& ”X AN 7 ]\ 4 2:‘.:?" 3':!" o 02 — ﬂigiﬂia §d=500mm)
QD0D0DC L ool 1 4 001

2 3 4 5 6 7 8
Frequency [GHz]

IV ZINENRT, Wi-Fi D 2.4

GHz B X 5 GHz % 13— _ _ o
Fig. 1: (a) Photograph of BMMA fabricated by screen printing
2 KD 73 R A BT SO RN

of PEDOT/PSS ink. (b) Measured absorption spectra.
RGO TV 5,

BERE - AAFTEIE. BT (24K07560) - FEAGE(E S KM HIOEMIZ L v IThile b D TH D,
BE IR

[1] B.-X. Wang et al., Adv. Funct. Mater. 33, 2213818 (2023).

[2] J5)NMit, 25 85 [l HE P K Z AR FiH TRASE, 20a-P02-8 (2024).

[3] H)ifih, EXFMESE R, DEIR2408S, pp. 19-23 (2024).
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REBFHBICHS LI-EBIC E— FIZETL
BR-#EAZETSXE= 9 I A 88 —7 x ARIK
Tunable Plasmonic Metasurface Absorber based on
Surface Lattice Resonance-coupled q-BIC mode
! Oy KiE', HP BB
RIKEN!, °Daiki Kawasaki', Takuo Tanaka!
E-mail: daiki.kawasaki@riken.jp
E (FI7RXE=v7) RFEKR (I—br=v7r) OF /#EELE ZRCFEICES| LTI A #
Y7 = 21%, W THRE RS JRE LS E L RN G, Je-WERME AR O & 2t > %
/WIS 7 F VB AR LTI OB v o IS TE D B REAREST D E
PR A 3G N COEGIEME LB TH D, — ki, 77 XE= v 7 EIIRMUNE— NATE
2R mWEERE 2 RO N TFABRIZ LV BIESIRV. — 5T, I—bhe=y 7 &R E RIS
£ 0 HOBRIE Z RO RARE O — RRFEIC L 0 B8 MRV, ek, mFIL L — A7
BISRICH D, WSLIZIIRADR D L. ZORFUTHDO —>OTHIEE, 77 XF=v 7 A2 —7 =
ZDBROA T L. ZD7DIE, BEBREDERBALETHY, £OHEL L TUTO
ONFET D ;1) REE I 7 2RO RMERE Y 7 XE  OEMIRE) & [BHrE— RO
FEEIC L0 BRI R BEHRR AR T E 2%, T/ MEE E & BEEL/ RN ORI L v E5
FELIKTL, KE - wEGHELRESNS ; 2) /X7 A MU v 74 BIC (Bound State in the
Continuum) : #§i&/X7 A — & Z2[i]Hh BIC 415 CORFEAEIC L 0 HGHER ZH T 528, (8
GRS B GICEVE T 5.

Au Metasurface

AFETIL, /5T A MY 7 U BIC &— & Hf T ,C/x:/

v g i — w/o SLR
SUICREE S D T LT, AR - Bl L rvree S RO B R
r 8oz
75)/)5 /\05% \——51&“— U :/7\\&:4: D ?BZE ° %i‘ﬂy%ﬁﬁﬁ ¢ %0 w0 100 120

Wavelength [nm]

Sl (700 ~ 1600 nm) CREEATRE/R S T A& = » 2 Figure 1. Plasmonic metasuface (left)
and its reflection spectrum w/o and w/
H =T = ZARRIZONWTHET 5. £, HfEFHA  surface lattice resonance (SLR).
& FEFREN S, YEBIC £ — N & RMmE T & O G E2BLII L7, 7 ERD 1412 BRA~
DYPESRICFEOBRIENPAE L, 20, SHIERBEFIC /-7, ZORRNL, % BIC £— FiZ&MA
ARG LREGTEDLEBIOND. SO, MPMEBEE T A —2 (FEHELmAE) O#ET,
RO M7 THUE & WIRE 2 CTE 5 2 L 2 L, Kifits LIS T CTH % BIC ©
FMEZ R TEDL 2L Z2WLMNIT L. 61, #E T TIE ER-EG TOR 1/3 OfE CR%SD
WINGREZ 2 L7, fAE— NEGREZHWT, ZRODEREZMITLI-E 2 A, FaTTIE, &
A% IR T — R OMIE 2 REF LoD, IR NN T A — 2 TRIUGRE ZH#E T 5 Z &20
Mmootz BEIZ, NITA=Z A=) T THARINASY RV ERTHETE 2 2 & &0
L. TRHORE, AEOIEERE o ~DIHIZRBNT, 10RO » HPEREME D RIHTIC
BB EMFTE S,
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vyav 7#F—vﬁﬂmémutfmﬁT7va¥&EW®
BERELEICK 25 MREL

Performance Enhancement via Structural Optimization

of Broadband Terahertz Half-Waveplates Based on All-Silicon Photonic Crystals

KBRERATER |, BRAEMRET 2
iR FBE, LA R/E, AR WG, EXH Wz HE B!
ORIST ', Univ. of Osaka?,
°Hidemasa Yamane', Yoshiharu Yamada', Yusuke Kondo', Masayuki Fujita?, Shuichi Murakami'

E-mail: yamane.hidemasa@orist.jp

T TNV IO TN R, GBfE. B kX 2 ) T4 R ESIKICh 7 5 08 C oS
fFE . Z DRI 23k 5T 5, Tk 1Z MEMS S LA 2 FwvwC, » ) avic
MR FIAEEILZ M T L7z 2 ZOtE A7 + b=y 28R E2ERE L, 77~ yHiic sy
TN IRICHEEE T 2 R Z A L 72[1]. L2 LA s 2 OFEEMRIT, Biim b, e
EER T 2 FAEREL B2 b5 & — 27 OB R E L CoRERIICEESINTEH Y |
ERIR G & 72 2 ATREME 2 Ff > T 7z,

AIFFECld, RITMECE LMK ST A — 2 2ifEsic, BHEE 3L O0EE b &, 20
ZNOHADRE x. y D 4 DERFHIHEE L L. BhERECERZ W CREER O miEaE L %
HiEL7zo 74 b=y 708, BEOMHED o 55 0T noffnHEz BB E L <.
COMSOL Multiphysics % F W 72l 217 o 7z, BoB{LET & 2D 7 + b = v 7GR OMAMHED A<
7 bR ZNENFig. 1l OF. R TR T, WIND LR CNHENR B L Z 1 & 7o T 525,
?fﬁﬂ:ﬁﬁ (HFH) TlRERor—2s&ITh T3 itk LT, mifLE ORFR) Tlx 04-0.7THz

W T -7 DR WL RARZ PABELNT-, mELEINZ7 5 b=y 7Gx
ngcm?ouh@MﬂmemIﬁmCiD§%Cﬁiﬂ%ﬁ%4xx7—»f%oto%
Bl VavERICZ+ I v I 74y VavEiv oy Fy 7EERHCCIDO 7 4 b=

IRERmEERLL . 7 7~V R RIRE O GBI X D AHZEE R R 7 P A ERBIE L 72, % DR,
mﬁw%i<ﬁﬁfémmﬁ#ﬁﬁwatf@& ExTERT DL TE T,
AL IZFHFE TP2 4K 00933 DB % 32 CTHEE X iz,
[1] AR &, 55 85 MICHYIB A K AT 2, 20p-A34-6 (2024 ).

. 2 —Before optimized Si (880 umt) hole
E —After optimized /
E unit cell
=
S
£ y
S
3 a
& x
- b
0 100 pm
0.4 0.5 0.6 0.7 —

Frequency (THz)
Fig. 1. Phase difference spectra of half-waveplate. Fig. 2. Schematic of the biaxial all-
Blue and red lines are corresponding to the designs silicon photonic crystal designed
before and after optimized, respectively. through structural optimization.
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HERA Y N)OLBA—xy MNEREZEBME LR

EFRS A B —T x AHEE DR & E
Fabrication and optical characterization of near infrared metasurfaces

based on monocrystalline yttrium iron garnet thin films
BREET !, RXEMP: RXEHS OB BR!, 40 44X, LR @',

SR AR 54 &>, KB RK!'
Keio Univ.!, RCAST 2, IIS 3, the Univ. of Tokyo. ©Siyuan Gao', Kota Taniguchi!, Takeru Yambe!,
Hironobu Yoshimi !, Satoshi Iwamoto?3, Yasutomo Ota!

E-mail: gaosy@keio.jp

Nanopatterning magneto-optical (MO) materials is a (@ ..,,,(d)

promising route toward compact nonreciprocal

photonic devices. Monocrystalline yttrium iron garnet

(YIG) and its derivatives are representative transparent

MO materials in the near infrared, yet their physical

hardness and chemical inactivity make nanopatterning

extremely challenging [1]. This fabrication challenge

has hampered the realization of YIG-based

metasurfaces capable of tight light confinement
P g g ? Fig. 1. (a) Illustration of the metasurface structure; (b) Optical

causing a lag behind recent rapid advances in all- image of the fabricated large area metasurface; (c) SEM image
dielectric MO metasurface designs [2-3]. Previously, a of air holes on Bi:YIG; (d) Optical response of the metasurfaces

bismuth-substituted YIG (Bi:YIG) metasurface has with different BI:-VIG slab thicknesses h.

been demonstrated on a gadolinium gallium garnet (GGG) substrate [4]. However, the small refractive index
contrast between YIG and GGG limited the light confinement within the MO layer. In this work, we report
the nanofabrication and optical characterization of a MO metasurface based on monocrystalline Bi:YIG
prepared on SiO» operating at near infrared wavelengths.

The metasurface comprises a two-dimensional (2D) array of elliptical air holes (period P = 700 nm, major
axis a = 350 nm, minor axis » = 380 nm, thickness /) patterned into a Bi:YIG membrane on a silica substrate
(Fig 1(a)). Fabrication of the monocrystalline Bi:YIG layer on SiO» involves wafer bonding process, followed
by grinding and chemical mechanical polishing of the Bi:YIG layer. The final thickness was finely controlled
by dry etching process [5]. Nanopatterning was accomplished by electron-beam lithography and dry etching.
The fabricated metasurface spans a large area with 120 periods along both the x and y directions as shown in
Fig. 1(b). Figure 1(c) shows an SEM image of air holes patterned into Bi:YIG. Figure 1(d) shows the
measured reflection spectra of the fabricated metasurfaces under normal incidence, revealing an optical
resonance peak in the near infrared. The observed peaks depend on the thickness of the MO layer. We assume
that the optical resonance originates from quasi-bound state in the continuum modes [6]. Further details

regarding the device design, fabrication, and optical characterization will be discussed in the presentation.
Acknowledgements: We thank the fruitful discussion with Satomi Ishida, Hideo Otsuki, Hidetsugu Matsukyo. This work was
supported by JST FOREST (JPMJFR213F), JST CREST (JPMJCR19T1) and KAKENHI (25K01697, 24K17582), Mizuho
Foundation for the Promotion of Science, Iketani Foundation, Nippon Sheet Glass Foundation. References: [1] T. Tepper
and C. A. Ross, J. Cryst. Growth 255, 324 (2003). [2] A. Christofi et al., Opt. Lett. 34 1838 (2018). [3] Siyuan Gao, et al., Appl.
Phys. Express 16 072003 (2023). [4] Ignatyeva, D.O. et al. Nat Commun 11, 5487 (2020). [5] K. Taniguchi et al., JSAP Autumn
meeting, 19a-A33-6 (2024). [6] S. Gao et al., PECS-XIII, 29-A-05 (2023).
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L-band ICRIRBERE#EH T F/HiIRBVarySe L —Y¥orEFE (1D

Development of L-band Raman silicon nanocavity laser (II)

KBRAKBRET !, EILARRBEEGEA?, RARIS, RAXSHMER*
oThZ#E BEAY, LiF #E, RE H12, £h #X, XF £3, FH &3 S M
Osaka Met. Univ.!, Okayama Univ.2, Kyoto Univ.’, KUIAS.*
°R. Ichinose!, S. Yamasaki', A. Ishihara'?, Y. Kanemaru!, T. Asano?, S. Noda®*, and Y. Takahashi'
E-mail: sr25623d@st.omu.ac.jp

[Fa] HxlTTnET, HBE CTROEERKEEH THD C-band(1.55 um #) IZBWT, & O fET

RS E W EBIKEES Va3 I~ L — ORI ICIFA TE2[1-3]. T~ b—H%, KWK
FERPACL — P RIEN REL VO E A FF D285, C-band LSO EIE U R~DJE AL S ND.
‘EE C-band OFEHMNNLE T% L-band (1565~1625 nm) OF|FHSEML CTIRY, Fex 1Lai1E], L-

band (ZBI1F5F 7RIV T< o L —F ORIEEME (1580 nm) 245 L7=. 4 E], 1600 nm Z# X
éyﬁzﬁf&f%’%%&@“é%/iﬁ)ﬁ%yby?vyv—fméit{?%:ﬁb\, FDOTINAAKE FOMEETEL
7-DTHET 5.

[V s - FER] M 1A EHT7SRG - ER LT~ L — I e~T ) 3R SR O
ETHD. RAL—HZ, ¥ 2177 2 20 F/HE—F (pump mode & Stokes mode) (ZEhiEd e & T~
N PACIAD DG L 72> TD. 1600 nm A8 2 HHA CENMES 5 L TR 273 220 nm Téd
Z&, 2 DOE—ROEREGEN 22 Va DT v TR ThD 15.606 THz (ST DL ENRDHH LD
W i aB L C[4], ~TaEIE O T EH%E 443-448-453 nm, ZEKALO 2% 147 nm (TR ELT-.
FDTD F5ICLD 2 SOIRE—R OGO H(Qy & 0) 1L 41 FL 142 T ThD. T —F D%
BI85 0, x Os I, C-band M HARHL AT 2.2 /S Aotz, [/ 3 IFHIES N 2 5
DIIRT—ROIIGAST ML THD. FONIZIRI R LA EGE 15.604 THz [JAHEYTHY, JofT
WFFEL i L CL— IR+ £ B 2 BNDE Q EAFHTZ. FFIZ Stokes mode (233 TIXFRE
0 MHERMBOMHEAELITHY, Lband I~ L—FILIC LB IERHE O S LIRS T, 4
%, HEEORELIZIY, Op x Os EABURD 1 41 ESE2HZLT, C-band < L — W LEERDBK
BIECOREN BRSNS, FIRRIERE, FEITY B BT 5.

[BIFE] ADFSE13 IST-START, RO LR A3 7-.

[SCHER] [1]Y. Takahashi, et al., Nature 498, 470 (2013). [2] D. Yamashita, et al., Optica 5, 1256 (2018). [3]
T. Kawakatsu, et al., Opt. Express 29, 17053 (2021). [4] D. Yamashita. Opt. Express 23, 3951 (2015).
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Fig. 1. Heterostructure nanocavity
for L-band Raman laser.
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Fig. 2. Calculated electric field
distribution for Pump mode (a)
and Stokes mode (b).
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Fig. 3. Resonant spectra for
Pump mode (a) and Stokes
mode (b).
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F/HIEHR VAV S L—FEY 2 — I OEIEIFIEEEM
Development of nanocavity-based Raman silicon laser module
KERAKRT ', BILABRRIEEGBA 2, ERHS,
ol R, SE F AR H 12, &4 #K, hmz#E BEAYL HEF R S5 12
Osaka Met. Univ. !, Okayama Univ. %, AIST 3, °S. Yamasaki'!, W. Takahama'?, A. Ishihara'?,

Y. Kanemaru, R. Ichinose!, M. Okano?, and Y. Takahashi'
E-mail:sr25638@st.omu.ac.jp

[FFig] Fex i, m oMt/ RS2 AW BKEEY Y 2 v I~ L—F 2R L&z
[1-3]. vV aryI<wrb—%, gL —%Ths0, | CLERERBIRE FEE L
TMg—pv ) arL—FThh, FxlFERFEARO L —FHBEZHEBELTND[4]. £,
Ry T HT AN, ADKFR A AN LT, ZEHEME T & WD BTl RIS R LT EZ[5].
INET, YV argvrb—FORFREIL, Muhes U ar Ty IS 2B
ETEICLVFARONTE 2, 5%, ICHPBZILT 5720121F, < OMEENTICTE
HEDNCTHIENEETHD. TF, BxlI7+ b=y 7 fEREREKEZHAW-Z7 1 b=y
e EYa— L ERBE LT, EEHITERO TE6]. LrL, v L—FDE
Va—blE, LOEWERNERS NS0, EHLTWehotz, Al Y argw
V—HF o T EREH LT s ANE D 2 — L ERIEL, FOBMEERIHME L7 THLET 5.
[#%E - Rl M1 ITRMELETF~ L L—HFEVa— DRy T ay N Thb., SRE
BIZ 2 RONT 7 A "D SN TWD. ERNEICIS Y aryI~vrb—FFy 7w
AREEZINTND. L—FF v 71X CMOS A7 AL ERIE T3], L—W
R IT~ VT A~T o RS STV B[], Y 2 — LRI HIE L2/t — R
? O fEI% 93,600, A h—27 ZAE— KD QfEIX 1,710,000 THDH. ZDEFEY 2—LDAHT 7
AN RAIZEL—FEBE, M7 74 MS, v —PtzRET2HET 4 V4
AN LU CORIRFFEFMM 21T o 72, X 2 [ A —HRrE 2~ . BIRREE() 25 778 nW
[ZHR VTR L — PR IRD MR S L7z, BRI H O IRE — NIC AR L7 E L2 R~ L
TEY, L THEILSN TS, ftEIH 7 7 A " bELNE T~V BETHD. KK
77 2.71 nW 23 3.1 x Iy, DL FRE CTH O/, WAL TWbH DX, 2 EFRIE v
UTICEDHHEFTY U TRINO =D ThH[2]. iFMITY H®RET 5.

[BBE] AHFSEI1Z IST-START O KB4 )7~

[SCHER] [1]Y. Takahashi, et al., Nature 498, 470 (2013). [2] D. Yamashita, et al., Optica 5, 1256 (2018). [3]
T. Yasuda, et al., OSA Contin. 3, 814 (2020). [4] Y. Shimomura, et al., Opt. Express 33, 18515 (2025). [5] S.
Yasuda, et al., Opt. Express 29, 16228 (2021). [6] KEH %, fth, 2024 FRKZRIEWi#IH 2, 20a-C42-5.
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Fig. 1. Photograph of Raman laser module. Fig. 2. Input-output relation for the module.
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Demonstration of Multi-Functional Coupler for Multi-Core Fiber using Double-Sided Dielectric Metasurface

RABRRLT! M) 53 mAr!, HE X, £ 2! B #X

The Univ. of Tokyo', °Yusuke Tsubai!, Go Soma!, Chun Ren!, Takuo Tanemura'
E-mail: yusuke.tsubai@tlab.t.u-tokyo.ac.jp

A=
1. B

~NVF 2T 7 743 (multicore fiber: MCF) %
- 2218153512 8 (space-division multiplexing:
SDM) SEiifg s A7 LA TlE, MCF & YRR
(photonic integrated circuit: PIC) & D[ @&zh=R
RIFEANEEL 25, U L TEE, Sio,
WO EICHERA X —7 = A% ELE LT
a7 RIRT A A2 LY, MCF A fan-in/fan-
out & ¥ & EFE L 723 # s S T 5 [1]. A1,
ZOXD IR A XY —T = AEEOHG A E
WWLERTDHZ LT, RO T LA BELHITINA
T, fWESTHE, RIEEEE, ARy Mo XA
FEHIT D LHEEET A A& E EFELT2D TH
HT 5.

2. BE-RE

Fig. 1 |27 A ZAOMMEK %777, Si0, FEAR
OWMEIC Si FEHF /) BT — & @B EICEE L
TR EIRA S —T 2 AT D, KA X P —
T2 AT, /BT — O ERORLE R % 5w )
IZRXETT 5 2 &L T ONEG M E 52, I
BT E 7 —DEEAEEZFHEST 22 L TR
HIRREE LK TE B[2]. ZOXHI A XY —T
= A% 2 EHEETDH & T, W BE RS,
T UABLEE, ARy M A REHO 4 SOOR
Ex AT DAE G AN EILTE 5[3].

AEl, 4 =27 MCF (¥ 39.7um, E£— K
7 4 —/b REE 8.9 um) 7> B D AT %A iy
WZoBEL, 2 TE xREOLICA L LT, 8 F
¥ oL SIN BT LA (B> F 30 um) 1ZHE
BT HHTEHEF L2, JEE 625 um O SiO, %
WO HEIZ 0.7 pm MR TIWAZZES 1.05 pm O
Si T/ ET—nbRbAEY—T 2 AEHET
5. A OFRIZB O TRE L S DO
A X OMRECIR BB A AT AL R D, T b &2 %K
BT L7002 /) T —DFR T X —
BT a— RATHIBEEEANC K VR L7z
3. {E8-AI%E

At L7=FE a2 ELZ. AJ (MCF i)
DAZY—T 2 AR FBAHBHE R T A v
FUTICEVER L%, R T 74 A MEH
W L —FHEE T L > TR LT 54 A+ R
~—27%Hn5HZ LT, WM (PICHI) DA
P—7 = ZAEMERL L 72, Fig. 2@ICRAIEL-F+
DEHE AT .

AJHMAIMCF ® 2 7234 3 A0 E I —F—

K7 7 AN ERE L, it oOES Mm%
InGaAs 7 A 7 CEUAIL 7. ASRYEOMmEIREEX
R = bu—Z CHIFE L, s >0 TR
% W THREE DRI AL 57 & RIRA I B L
72. Fig. 2(b) \Z&K A 127 LR ICH9 5 H D
x RIERE 2" d . T X TOANFKMHFIZB W TH
HONEIZ, x®mEE, 77D, Sum L FD AR v b
P A XADE—RELTHAOIND Z &R
niz.

4. £EH

W A XY —7 = 2% D Z & T, MCF &
PIC MO @B RIERICEE L 2D, 7 LA BlEA
e, ARy MA AL, KO, REHE R
EHASRE NS O D Z & B FRE LTz,

Multicore i
Fiber il
(MCF)

Coupler SiN

(Metasurface) Waveguides

Fig. 1. Schematic of a double-sided metasurface coupler for an
MCF and a SiN PIC.
() (b)
MCF-side PIC-side Input Output
core pol. x-pol.
1 X

50 um 50 um

AR W W NN -
= R e ow<

1 um

Fig. 2. Experimental results. (a) Fabricated device. (b) Measured x-
polarized output intensity images for different input core positions
and polarization states.

BEE: AL E AL B B BOE S I SeA A O ZSEEE
7% (JPJO12368C 08801) X V&b, i, FEFDIER
DO—FIE, CEFFE ARIM FHEJPMXP1224UT1115) DX
BEZTCHRRAKRET )V TAEM Iy —F A 75 « F—
ZANTPER SR E L7 Y — o — A TEE S .

&M

[11J. Oh et al., J. Light. Technol. 42, 2385-2396 (2024).
[2] A. Arbabi et al., Nat. Nanotech. 10, 937-943 (2015).
[3]Y. Tsubai et al., OECC/PSC, TuF3-2 (2025).

[4] G. Soma et al., arXiv:2401.05127 (2024).
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Optical confinement engineering in photonic crystal waveguides for slow light applications
BERBEL OXfAKR, EAEW, BHRE
Yokohama Nat’l Univ., S. Nawa, K. Hirotani, T. Baba
E-mail: nawa-shota-td@ynu.jp

TR, JEhT v —o%, LIDAR 72 88k % 225387 C Si 74 h=2 A PIC M SN, Z OFPHLPHB LKL T0D. Si 7
FR=I ADRR ST T HAT—T AT SAANL, B —AAF O LR ~DIS AN RSN TWVB[1-3]. 22T,
E—AAF YT, B —AMERDEIIZ D727 4 b= Z 5B (PCW) OF—RFAXBKREINT R EL
V. — 05, SRR TIE, B pon B EENE KT IOE ST TEREUEL, EREISE S E 057012, B—RY
AZXDINSWNERHFELD. LdL, ZNVFETD PCW DEF—RYARIT7 4 b=y 7R RICE S THRESN A AT —T A N
PRIZESTRED. 74 b= 7N RiE PCW ZA5 T DM FLECFI O b iz &> TREICH B ISR FH S TRY, hET
DFFHRTA=ZOHFPFETITH RIZEZ DTN TERM T2

AWFFEE, FILREEIZINA T, K 1 OISRV TRT I 7 I —T 4 T OREIZEY, T—RYA X% B BIZHI#ET2
ZEEBET. AIMIBMELT, X 2 L5722 PCW IR o7l &8 A LT L EOF—R A0 LIRS 2 N1 fzA2m—
TANT V=T 47 (SLG) OFEHE—LEAVEZFE L. K 3 13HIER# O SLG OF—RoAH e — LN 0 DFE
FERTHD. HILEDTIIMU A~ TR, VT ZBINT52ET, K 4e)DINTE—RIFARNRELRD, B —APE030
Pl O R B L.

AFFICIIR r FARRFZE(A) (25H00852) &2 A HIRFZEBIER S DXAEEMS T ThNizb D Thb.

ZECHR [1] H. Tto et al., Optica 7, 47 (2020). [2] T. Baba et al., IEEE J. Sel. Top. Quantum Electron. 28, 8300208 (2022).

[3] K. Kawahara, et al., Optica 11, 9 (2024).
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SLG E—LXFvFIcHBITHEITHEF DO RASHILRBEE(N)

Topological optimization of diffraction grating in SLG beam scanner (III)

BEXBRI C®Ka £t KB 22
Yokohama Nat’l Univ. °Keisuke Hirotani', Toshihiko Baba!
E-mail: hirotani-keisuke-fn@ynu.jp

Si 74 b=k (PCW) 2RI LA —Z ANk T (SLG) 1%, AWEEDL I — L2 AA AT Y
TED LD, BAITINET, M 1(a) DEH7%2 3 51 B O FLAER IRAET H RIS 7 b7 PCW IZHMie\Z— 0 D
YRIEI A% T (EE 10 nm) 2 H0Z27= SLG 1240, A 50 FOV = 20° (M /510 T 2 %) 24 TX/=. 72=7°L, LiDAR J&HIC
1L&572% FOV M E2RDOLSE. X T, EFRAEE TIEREEMTOE —LJEND §¢ OV ARr—T RREL, TV A
LR 3 9% W) A= RO AP KENEWIRIEN 7. LIDAR ORE A ED7=012iE, SLG O%hRH_Eb /3
Thotle. INOLOBRBIIKILT, TNFTH A X, EIREPTH 1 OAE A E A il b L C B R @D, mahsE
(B2 -TEZ D, UL, & ng, J& AL, @RI, & FOV, K 8¢, KA Re—7 O Ta 3 iEbiZiZE T
2 FIEETE 21X, 2O T R TERE IR T DRl st 21T o7 & D RBFETIL, Zhbo SLG & 32BRIYIC
KEELT-D THET 5.

1(b) 1%, DLRMZERFLIZ C SR EIRAAT—T AR (ng = 20, AL =35nm) O PCWOIZHE S L [RIAE D Y8 A 3T
¥ 7% MA 72 SLG OFERTHD. ZOMETIX, An—FAMRIROIERITIY, F MR 0 23 6°~34°L720, fERMEELS
T 1.4 550 FOV 25G507=. £, BiEEHS P IR0 8¢ 12 1(a) L0/h&W. LsL, IWEKREERHY, BEEMT
13 80 BAMMICKRELpor-. I 1(c) 1XEYTHE FE IRyt L, BILOV A XL EH -G TH 5. Bk T
VEMEST NS 3 8, AT IR 10 EIZ43EIL, Lumerical @ 3 Rt/ N REHHE E CMA-ES Z/AA b TR E % B
B b L7z, 22T Si0: 770 /AR TCOMFHEZ RS T 72, 8¢ IZIZ T Si0 FOE —ADH A Ru—T%
INET D B BIREE AR E L. R R B AR IHI S, SRIRIZEBV T 8¢ < 25°%7e 572, FOV § 28°%H#fERFL
To. B — 8RS RIS C 4 dB B E, 1EkEEL LRl-TERY, P SE LTI LA MR,

YLk, MReY Vb L2 SLG IZBW T, @ong, [ AL, BRI, @ FOV, (& 8, KA Na—7 04~ Caim=d
TEDHERI NIz, ZNDIEE — A3 A= M EEFIL, SLG LIDAR OMERERM B2 595 L HiIFFE .

ABFFEIRIT L FARAT7E(A) (25H00852), AR HAT IR BV AT JEBI AL S DEEBIZSF T\ .

& 3CHR 1) H. Tto et al., Optica 7, 47 (2020). 2) T. Baba et al., IEEE J. Sel. Top. Quantum Electron. 28, 8300208 (2022). 3),
J. Maeda et al., Opt. Lett., 44, 5780 (2019). 4) R. Kubota et al., CLEO-PR, CQP17A (2022). 5) S. Suyama et al., Opt. Express
31, 22170 (2023). 6) FERD, ISMIKTMIHL, 17p—A34-12 (2024). 7) ZHED, IWWETHIHE, 24p-11A-3 (2024). 8)
K. Hirotani et al., Opt. Lett. 46, 4422 (2021).
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Z# PCSEL & SPAD ZRALV=A—ILF v TRIEHM 3 RIT ToF-LiDAR
All chip non-mechanical 3D ToF-LiDAR based on modulated-PCSELSs and SPADs
RABRL', AR—REa—? 75390k—77—INS®, RAEFHZRRE
OJ\KR#tK', DeZoysa Menaka', BIBEET ', #J:éii’. | HHER', ELEZ?

Ligges Manuel3 Albert Konstantln FPEH

°Y. Yagi!, M. De Zoysa!, K. Ishizaki', T. Inoue', M. Yoshida', Y. Mineyama?, M. Liggres?,
K. Albert3, S. Noda'* (Kyoto Univ.!, SpaceView?, Fraunhofer IMS3, KUIAS*)
E-mail: yagi.y@qoe.kuee.kyoto-u.ac.jp, menaka@kuee.kyoto-u.ac.jp, noda.susumu.6a@Kkyoto-u.ac.jp

[F17 4+ b=y 7 L —Y—(PCSEL)IE. 2 Rt 7 #+ b= 7 EEORES(T A, M S5E)IZEB
A RKEMELIE R A AW P8l L —F—Th 5[1], TNET, Fxid, MATEET
% PCSEL IZEHBW T, B mOAESCK E X 2230 S ¥ 745/ PCSEL (M-PCSEL) # 2% L. L&
D 2 WILHF~D E— LHES, S mlAR E— A SO R E Y — B2 Bx 7eilnet: 2 52
BHLTEZ[R2], &6, 20X 97 M-PCSEL IZ X W HIEFD L v ZRLCEFEHE T2 E 2R
FL LoD 2RTH—NTT NRNT = H A4 — RSPAD)T LA LA G 7=, 3 IKIT ToF-
LiDAR Ot a ©17> TE72[3,4], Al Bix 2 G I E— A% H5T 285D M-PCSEL F >~
TDOT VA VAT NEBEFIICHIET S Z L THEERAO v —LEEEREE L, AL TF v
I IEHERE R 3 Yk IC ToF-LiDAR D JRFREFE A {T>7-D T, HiET 5,

[EBR) A —TF v TRIEEHK 3 KOT ToF- ()| [@@e
LiDAR DOJFHFEIFICH W, B — LA

EWRIA M=y VRSB

EAAHEZY M-PCSEL 7 L A ¥ AT LA O E 000 22

——
4.5mm

% | FIX(a) D & 9 72 9 fH D M- (b) B
PCSEL 6705 F v 7 RKa=y &7
5o FNENDTF v 7L, 24D 12°x1° D
WRs — v Zhfx R AETHSATRE L 725
TWb, ZhbD#EHD M-PCSEL F v 7

Ze . (ERNCEIRUERE) ATRE 72 EIEE (X 1(b)I2 5 GaN-FET #—hhS4/i—
2 - LT BIHREEAAL TS E1(a):M-PCSEL7LA1DEBE. (b):5FE#EIEOEE

M-PCSELY - CEBEIUI
L AL b g g r L (CVMPCSELTLARE LU, 2O REIL AT

EEZ, 720 M-PCSEL F v 7% T,

—EPEE SRS 120X 100 R E O Hi P
TEIICEE LB DAY Y — TS
L. SPAD & — CHRKHHiH 2 #8152 Lhﬁ%
%%l LR d, 22T, K1) DRIRD

3l SPAD 7 LA O FE xS L TEH
0. BEHKEZHROEREZET D L,
025l & 72> T D,

ZDE IR M-PCSELT LA AT I« ik
REHNT, —HEDHZD~02W FRET
RS LoD, 2%RIC SPAD 7 L1 Z W TR
BHEZFRI 24T » - AE T % 2157 F (A I2(a)(b) EEp‘*ﬁ’EuT/HU@ﬁ?&tvutﬁﬂbh‘h/{/I\’]j’jI\
IFRESERED 72, SPAD IHEEED L D& VT 5), FHlICB W T, j‘ﬁ%;‘n@ %%Bﬁ%a‘
L7, H—EFENOHEED SPAD ORIFFFHIIFIEZIEH L TWH[4], M2 ITRnTXkoic, A
7 V=Y DRI D ANDEE (FOIRY 0, AiE~OBE 2 L) Ioxhicd 5, MERGEZES 2

TR LTz, A4, SPAD DEEELRCHEFE I DK, M-PCSEL =D & DD LA 0/m /UL

ABRENE PO KERCFEIC LD HDERICE Y, HHEHISHICHNE & b B EE200m) - IR
FOV 1k (>25°X 100°) 75»%@@??% Do FEARIZY HHRET 5,
[BRBEI AT 21, NEDO ZRE 5 #(JPNP23023, JPNP22007), 1 L OFMIFE(22H04915, 23)D & L 1T
A7z, [3CHR] [1] S. Noda et al., Advances in Optics and Photonics, 15, 977 (2023). [2] S. Noda et al.,
Nature Reviews Electrical Engineering 1, 802 (2024). [3] M. De Zoysa, #FH, fll, 2024 559, 17p-
A34-11. [4] J\K, BFH, fh, 2025 FEFIEY), 15p-K505-15.
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Si 74k=%X SLG FMCW LiDAR DY) 7 L5 A L IREEIE
Real-time Vibrometer Operation in Si Photonics SLG FMCW LiDAR
BEXBREI CfiHEt, EREE, REAS REEE
Yokohama Nat’l Univ., °M. Kamata, T. Tamanuki, R. Kuroda, and T. Baba
E-mail: kamata-mikiya-wk@ynu.ac.jp

Si 7A4R=27A FMCW LiDAR 2BAFE4, FHEINW TS, FMCW F IR 7T —2 7 7 Mk
922 L CTHRBEZ e, WL - IRENS [AIRpICHIE TED . Fx 1ZAr—F A MNalfr#s+ (SLG) &
— L AF ¢ FHEH FMCW LiDAR 2B L 4, BRRfEE L A [RIRFCRR H L 72U 7 L2 A DB EA SZEEL T
729, SENE, VT VEA DEMWEIZ LD REEE - SRS S R 5 2 S L7,

LH@IWZHERERT . TVT 4 A= ar Uiz A ERICEDIE K 1538 nm @ DFB L —# %[
BEZSFAL, FRB R T = 200 ps, f 5148 B = 10 GHz OFRE FMCW 6% 42R8, LIDAR 7734 AIZA
FS1LT=. SLG MBS — AT TR LL o R 2 Ea A—RL, Btk R s — MBS fHT 7=
B —IZHRE L7z BERNLO RV IEEFET SLG TG, Ty 7 NEROD /T A Ge 74 "M AA—R
Tab—L U MRIEL, TIA THIELZ%, BRAIMVT 74 (ESA) THIE 5 A7 LA
7=, 2O L%, FPGA 1255 DAC il % T LIDAR 7 /3NA ADE — L ERE{To70. £z, A
B — DOIRBNE L foin 18, FIEEAAT ML O — 27 J8 $e o N A C A0 5 O JE L fa, f 00D,
Soiv = (f = fL)2 IZEXDRD T, K 1ONTITERRDFRRECRE LT 4 SDOIREISE /AL — I —IZXIL, £
NEN L RT O =2 ERL THOIVZEERE 3 RITHIZAIE) SRE) () OUT VAL REEE
ZRL TS, FAE =D —IZZNEN fun = 1.0, 1.5, 2.0, 2.5 kHz TIREISHTEY, ZNLIZRIETD
IRENZ B[RRI SR LTz, Z0LED 7L —AL—MNIK 0.8 fps THD. K 1(c)iE, AL —H—bift
TEE CO6 D CT £T 1 BT OB LE G/ EXITBONT fin TR LTS, K E RIS T D fio B3
oIy, VT NEA LMRER I Z FEFEL . SOICEROBEREZEG T2 LIl ER~1A27ELT
OEMELHER TET=Z. BITE, ESA DfUHYIZ FPGA [RIFSIC LD AT MVEGZ1TH ik - @ g E oV T
JVEA DR RN - IR ENR S A TG,

AAFZEITRI L FARIFSE(A) (25H00852), ST A BHFHE TR B FAAFZEBhEL S D88 Z15Tu5.

® Waveform (b) ‘ 3 (¢) Speaker Off  On Off
Generator | FPGA | 25 :L‘ -
2 E c7
s 2.0 = B
AA DAC| Prism N = 3 .-'.. - 5()
i T Lens . o H! < N LoEs éf .é = -
¥* LiDAR HIR— U & 2 0FE &6
Device | | T¥/Rx Y o @ 2 :
- : . P 0 ~ 0.5F
DFB Laser Speaker & c
TIA - O = = =
ESA L1 1 1
Time [5 s/div.]

Speaker

1(a) U7 /LA 2 FMCW EENHIER. (b) 4 DDA —h—Zx LHIE L7 IERE - IR ) 7L 4
A LREEER. S TRUIRAMRI A T TRE LTZX —F Y NOEET. (¢) AE—T—DF% C6-CT £
TESE L Z T/ B fin.

BE R

1) J. Riemensberger et al., Nature, 581, 164 (2020).

2) S. Suyama et al., Opt. Express, 29 (19), 30727 (2021).

3) H. Jang et al., Optics and Lasers in Engineering, 160, 107283 (2023).

4) T. Baba et al., IEEE J. Sel. Top. Quantum Electron., 28 (5), 8300208 (2022).
5) EB G, KEISWHTES, 172a-C32-1 (2024).
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BRIE7 > FEZRAVETINRER A 2 BRI O
Design of meta-waveguide for matrix-vector multiplication using Sb2S3
KRB MK, BHS &' F—F5Y—FRY AOToo b, o w
(1. ®RXEET)

° T. Takeda', M. Tanabe!, K. Toprasertpong', M. Takenaka'

1. The Univ. of Tokyo

E-mail: takeda@mosfet.t.u-tokyo.ac.jp

Ha- B EEFERroa v Ea—T 4 U 7IbHEZEMNIC, vV ary 7 h=J AT Ty b7
F—h BT e Y2 =T v ZHIESRZ AW AIEE A RS A ST b
[1,2], 24D ORKEFE T EBOEE L= v NEFZfthil T2 2 L O BHBIERICGRER H 5, —
. A X EEE O GE R IO R - TITAIERE N FRETH 5 2 L n . B O KE 72/
NHIE SN D, ZHETIE, Si BEHST v F o 7 UIATAIEE A A Z B NRE STV B2,
HERIT DT EEETERNEWVWIMERS D3], £ 2T, HxITHE(MEICH DHLT v FE
(SbyS3) Z# HWATHIHBE Al A X E 2R LT\ % (Fig. 1), fifk7 > FE - OfREE (7
ET 7 ALK B L —P—RENC K VTS 2 & T, EE A TRER A X G A R o B K A
R TE 5, TexldnFEz Tz, bV oy BT LZMET v F T ~0 L — — B TEK
BT L—T 4 T T T DI L TV D, AKIFSETIL Si AT 7 EREE I SbyS; & HEfd <&
TR IZRBWT, fTAHERAA 2 EE A VX — AT A K VRE LD THET 5,
[FT7HEE] Fig LICARIY I ab—va VK DR EITo B TG AR, SIEHKAE -7 2
AT 2 HIIOITHNEF R 20008 Uiz, (THIEEEIE Si A 7 78 12 SboSs & HERE L /=A% & 7o
> TWD, THEEH OW mifEE % Fig. 2 1259, 220 nm FE O Si B 12 30 nm D SbyS; % HEFE
BIMEEIT I o TS, AT Tians b O 2 Wil 32 72 DR FHEIR O Ml 12 1% Ge Z 4% L 72 WK
ZHE L7z, E£7-. 300 nm fEED SiO, F v v VLV BERE Lz, L—3 —EHIT Sb,S; DARIRAES
BET D L TCHRONDBITERZEEL AT, BB R AXEEEERTAZ L2BE L,
[FHETFEIE o 2 N 2HET 5720 2 7 78 cOAETTER %2 AW T 2%k TFDTD % K L,
AVNR—=ZAFHA U ZAVTHBOH NS LND X 5 ICREHE O JEIT R 054 & fcwfb Uiz, i
{B217 5 B0 B BEUZ T BEEOFE I T4 & BITEOBRITIN DD /) )V 5D " Fe kv, Thzi/h
IbT25E2ICT7 KV aA A MEICZ VAR T2EV IR Lz, KEORT CIEERFHERIZB T 2T
HOSAIT Sb2S3 MFESLTH D & X DOFLEITRLE TENL T 7 A Th D & X DOHBEITEO R O th R
G LD D DN, Eth ONIE TRIEZ: (b E T D 2 L TREMIZIZ, L—Y— B TR
FRE7e TAED BRI R OIS ARG Lz, EEREIX 155 um & L7,

[FHEALR] SREtfEIk O KX S % 28x28 um?, KIERIFE A 21 Bl & LU ClRi{b 21T o772, A v/ N—RAT
PA N X D EREEDLFEERDSA % Fig. 3212, ERIOATHR— kb AR SN0 Ok
F% Fig. 3b ICZNEIRT, IR FIETHRA, KiE{CRTO BB OMEIX 1.14 TH Y, KEIZHEN
W U132 0139 L 72 o7z, I a2l —va VORBIZENTI E B —&EBonTEBY, 7T
LOITHNEFN TE TWD Z ERNghoTz, ORI Y Si BICHERE L7z SbyS; & L—V —E#iT 5
Z LT, B RS NEEA A X EWENERAETH D Z ENDhoT,

[#FE] AWF9ED—51% JST CREST (JPMIJCR2004) DBhAZ % 53 C EHMi L 7=,

[£%& k] [1]Y. Shen ef al., Nat Photonics, 11, 441-446 (2017). [2]S. e
Ohno et al., ACS Photonics, 9, 26142622 (2022). [3]V. Nikkhah e al., Nat —
Photonics, 18, 501-508 (2024). [4]C. Wu et al., Sci adv., 10, eadk1361 10.00 %

(2024). [S1H &R, 55 58 B B /2R IH 2, 16p-K305-

si0; BOX

5,2025 4£ 3 /1 2 -
2 M 2
8.45
-10.00 s
8.40
20,00 -10.00 0.00 10.00 20.00
X (um)
Direct-write laser setup (b)
b8, E 50
01~ [ SbyS,
Si waveguide & 0y . “h {- Amorphas 40
LR T I S A— [ Crystalline -
Si0, BOX p <= 220 nm ] si g 30 5
P < S ; w
” == Absorber 20

Si substrate

-20.00 -10.00 0.00 10.00 20.00
X (um)

Fig. 3. (a) Relative permittivity distribution
Fig. 1. Schematic of Si/Sb,S; meta- Fig. 2. Cross-sectional schematic of Si/Sb,S; after optimization. (b) Light propagation
waveguide using laser direct writing. meta-waveguide. from the upper input port.
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XBRFEIZKS Si 7+ b=y I EBNAERIBD 100 Gbaud BiE
100-Gbaud Si Photonic Crystal Modulator Using Electro-Optic Equalizer
BEXBREI', REKAI? ELHS
ONIRREE "2, L=BRS, WARE® MWAETS LWEERS BHREE'
Yokohama Nat’l Univ.!, Institute of Science Tokyo?, Advanced Industrial Science and Technology?

°K. Kawahara'2, T. Tsuchizawa’, N. Yamamoto®, Y. Maegami®, K. Yamada3, T. Baba'
E-mail: keisuke@ieee.org

TR —DIRIZEY, @l ARHEE A v —ax s va ryRRODLATWS. Si
74 b= 7 fERERE (PCW) EFEHE, Au—T4 FIRIZLY VL 2L, N - KRR
BERETED. Fxld, EONAEAEMIZ LY 64-Gbaud NRZ EFHZFEFEL [1], EHIC V<1V D
IR EBEE) & 2Rk L7228 [2], BIESEIL pn #2550 RC FEEEIC LV HIREN Tz, 2r—F 1
M IE % FV 72 100 Gbaud B O Si A fllds A SV TWDEDR 3], Vep=5V OEWEREIEEAET 5.
Si W ZERes & il B E S 5121 E BESC DSP IS & A E ST b, KW E S & OGRS
Lo TS, AT, St & EBROMEWEELE Z V725 bas [4] 2 PCW Eigs Tl AaATsZ & T
Wk A JEE9 5 2 L 24RE L [5], A, Vyp=3V, DSP 7 U —T® 100-Gbaud NRZ 255 & F53iF L 7=.

B (@l tERE L E vz PCW Eflss OBEE T E 4 ~7. BMftEd NEO' 7 A MIyHE
L, &7 A2 M ERBEEZFA L., S5ICHDMO® 7 A FOTFRIZ, Uy PEEKIC L
DICBIERR & AR ZFH T2, ZOREICEL YV e 7 A bOBZBHFTENEL, ADH v 7%
B b OIS IR S D 2 LT, A RRAEBERG NS, N=4 DB, K 1bITRT &R
v, FIZ KV AREFIEA 5.6 dB Ml Sy, #FEREIL 35 GHz 205 81 GHz iR Sz, X 1(e)id
NRZ ZROWEFERZ/RT. Vp=3VOT v v a TVEREBNZE W T, #EE » FidY 2% 90 Gbaud T
2.4 %1073, 100 Gbaud T 1.9 x 102& 7L, WTALHATHRYFTIED L EVWMEZL TEI>72. PAM4 253
BRICRT 2SR LR L TRY, XY BHMET 5.

BIEE AHTZ213 ISPS BHFE: JP23KJI0988 DHNK & 5% 1) 7=, EERERARB LUV HREE Y 2 — 1 TF
—Y A T uT—0EHIZLD.

SE R [11Y. Hinakura et al.,” IEEE JSTQE, vol. 27, no. 3, pp. 4900108, May 2021. [2] K. Kawahara ef al.,
Optica, vol. 11, no. 9, pp. 1212-1219, Sep. 2024. [3] C. Han et al., Sci. Adv., vol. 9, no. 42, Oct. 2023. [4] L.
Breyne et al., IEEE J. Light. Technol., vol. 19, no. 6, pp. 1777-1784, 2021.[5] JII5L &, J&#) 47, no. 16a-A409-

9, 2023.
@) (b) © 90 Gbaud
- 5
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1. HEKELE - Si PCW AR, (a) BMEIEE. (b) EO BEEIEED Y I 2 L— 3 VR
() NRZEFAT A & — DREFRER Vp=3V, DSP 7 VU —).
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K-B-AEBRRFADEBEAICAITE=I) DTy /iR AIRBEETAR
Silicon photonic crystal cavity modulators for applying optical-electric-optical conversion devices
NTT F/72+h29240% L, NTT 90EBF 2, BE#HE 3, odb $IK 12 Anthony Brocard!?, Fitll Hth 12, &iF %— 12
= &S A FETS av J7uozq S IUER RS, 1WA A R BE Y AF AL 2 ME Hth 12
NTT NPC?, NTT BRL? AISTS?, °S. Kital?, A. Brocard'?, M. Arahata'?, E. Kuramochi?, R. Kou?, Y. Maegami?,
G. Cong?, N. Yamamoto?, K. Yamada®, A. Shinyal?, H. Sumikura®, and M. Notomi*2
E-mail: shota.kita@ntt.com

oA v H—ax s voa OMEERHESC. ES - BB A~OICHNIZ T, RO AWM O
I LR HEE ML EMERIEA RO SN TS, BifE, YU a7+ =7 ZHANICES R
EIZE (WDM) ~A 27l U VEMREGT LAICEDRER N7 o —"=0T7 5 =y 7
i (PhC) 2w —F o ME ARG IC X DBRERIAZOEBEEINRE SN TN D, #
ARE BI0fFA—%—) PN LRI & 7o Tnd, 4%, AEIIDDILmis 7 Y-8
(OEQ) ZH#aFFDFEBUTIL, HERBEDO S LR HEHNA AR TH D, A TIE, 1fFA—F
—OREEFDH, B—F— NREA AT 5 PhC LIRS 9%, 77 v R ofEflf %
fii7= 9 & O 1ZERER - B L. 64 Gbps DAFHENEZHERE L7 D THiE T 5,

Fig. 1(@)l2. AW TG L72FE 1D CAD ME 7, HERELN LF £ TERBE LoD, KM
CIiA DRI A flefk L CERZ R Z M LW 5728, L5 RO MR 2 B Uiz, BARAYIZIE,
MRBEOAFIET DATOLEA OZEFL 14 H, B L OEDFHEO L FEAICH 5224 40 @K LT, 4
[EIRIFR7RZE Ry 7 b &Y A AEPFEFEA LT B FEBLN— A2 R LG, 353 DT
A — & Z I LV FEE) 9, 2D XD RBEILLTC LY U WEOIALEE TN
Th, FREAEVREETO Q A 10 FRRFEICET 5 2 & 2l L, Z ORI L,
I'M HINZHRR MR (1.1 WG) Z#ftd 52 & T, H—E— FREZEBI L, 72, Zil
RaABEM L, MRS & SR O FLAEE 4 FNTERGE LIZHER. Q fE#Y 6,000, @i 42% DX
FHEfRT, PERATT 7 U R U K0 ERIE L2 RO P iMEES 4 Fig. 1b)ICrd, @il A~
7 MVRIEORER (Fig. 1(c), (). H—F— FRENSE O, FEHE L IZIE T2 Q A EEk
M bR SN, SIHIZE—T /31 A% L, NRZ @ PRBS IE5&HIINL7=& Z A, 50 Gbps
¥ K064 Gbps 1235\ THIRRZR ZSFRENEA BRI < 7z (Fig. 1(e)) . — 5T, FIUINEE 35V ITxF L
THONEYE (ER) 1349 1.5~2.0 dB &, OEO Z#isi 1-& L CIEEHBFEIT+o Tidizn-o
oo ZHUE, R—EU7REORRER, Q HEDNT VU ANRE CTRN-STEZ ENERER EE
A HD, HRITE R DHREHRIEIC K DB ROBBEZREFT D,

ZEZ3CHR 1) https://www.nvidia.com/ja-jp/networking/products/silicon-photonics/ 2) K. Kawahara et al.,
arXiv:2506.04820. 3) K. Nozaki et al., Nat. Photon 13, 454 (2019). 3) E. Kuramochi et al., PECS-XIII,

P-21 (2023).
(a) (c) (d)
: 0 i Experiment
& . 5| Fittin
PhCXZRNCAAASAAREREY I WG S ~° 5 9
o s o 3 e q, Single mode
S -10 -10
©
£
...... 518 -18 Q~ 6,000
PhC L5 cavity w/ PN junction 2
(b)

1500 1550

Wavelength (nm)

1600 1568 1569 1570

Wavelength (nm)

e L
9.2 um b o S
50 Gbps (ER ~2.0 dB) 64 Gbps (ER ~1.5 dB)

PhC L5 cavity w/ PN junction
C———————

Fig. 1 Silicon photonic crystal L5 cavity modulators. (a) CAD pattern of the measured sample. (b) Optical
microscope image of the fabricated sample. (c) Transmission spectrum with the wide range. (d) Transmission
spectrum around the resonant mode. The dashed line corresponds to the Lorentzian fitting. (e), (f) Averaged eye
patterns for 50 and 64 Gbps PRBS NRZ modulation (pattern length: 2%° -1).
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v)aArIF b= RAFERE K- B-LERT /N1 AOEEREL
Demonstration of load-resistor-type optical-electrical-optical converters based on Si

photonics

NTT #/72+b292k05 %, NTT $p048F % OFcil HEth b2 4t 8K 2
R BE', AR AR #E Mt 1?2
NTT Nanophotonics Center!, NTT BRL?, °M. Arahata®?, S. Kita™ 2, A. Shinya®?, H. Sumikura®?,
M. Notomi*?
E-mail: masaya.arahata@ntt.com

W, T ZEE R A2 O TARERIE, BIEEE T 787 L— 2 RNEB STV D
[1, 2], X OERFEIKIL, BRI CHREE 725 RC BIEDEEN Wb E L — kAN ES
ALEENRIBEZR — 5 T, A5 B HEIECIERR L S A 7n E OPLHE ISR o] RZHEEEIZHIER H D, £ 2
TERAEET Iy OFEZ f#H L O OMRE 2 I KT 5 72 D O B A BT X 5 t-E- 6 (OE0) £
BaT A ZADFEFNPMERARTHD, ZHETHOIABLANT O fFRICHESIEF v S0 & A
72 InP R 7 4 N = U EER AR TR & AL A SRR U 7o s EED DK #E /172 OEO
BT NA ANFEBINTND[E]l, LL, ZRETHEIN WDV ar 7 h=7 A2 X
% OEQ BT /3 A A1 WA T v ) TIHEAT— R CEET 2 - 0EEHRENRFHIR IS &
WO RN B - 1-[4], AEL Fxix, vV ar 7 b=7 ZGERATHERE O EHIZmT T,
EIRENED 72 0 OARTHG OEO BHaT /A 2 OEERE DRI 21T - 72D THE T 5,

1@ 7 7 7o KU TF v 7 BIC/ERL L 7= OEO AT /A ADBAKEE 2 7~9, AJI%
BRI ER(PD) THBEIICE B Z L, SEEREH W HN R S 72 BT IRHT Rioad CHEME X4
T-EBEE S L 72D, ARIIOEEE 5 CHAE) S 72 LA T E(EOMIIAM IR & D AT %
L., REFEENHIEND, 22T, PDIXGe St THY ., EOMIT~A 7 1l 7%
FHZRMRM) TH %, PD BELNEOM ([ZITi A 7 ABEEZ T HZ & THY U 75l &k&EE—F
TOBBEZHITE L TV 5, X 1(b)IT Rioag=100 k Q DA D OEQ ZE#aT /XA AD PD IZ A L7= CW
T =% DH EOM O/ —%Rd, 22T, oy 7 T7—TCTOEENIAB 2%
B LTW5, PDOAIEOREEICK L CTRARDIEEEZ R L TEB Y, IHM LR & L TEWE
BIERESZ RS, £loo AJIENT IR L THIIHNT =N RKRE L D74 HEEN
FELTERY ., SHEIENOIHREDOMIENTIRETH D Z L8015, K 1C)IC Reaa=500 Q DA
D 4 Gbls DEFAATINCK T BT A " —%rd, HARICEEWZT A RZ —URNE8HIcEx T
HZ bbb, LiznoT, /ERI L7 OEO BT A ADF v U 75| & X E— FTD 4 Gbls
DEHREEZHEE LT-, BUROEMWEEEIZT N 2D RC BIETHIBENTWDH EEZ HND,
FL72 D AMHRTUE TO T A AESLEERAE R OFEMIZ OV TIARRBRIZE W THET 5,

(b) (c)
3 . T T

o

S oL

5 o0,

2 —1551.10 nm
o —1551.25 nm
S , ——1551.32 nm
=R i 7 1551.36 nm
% Q 1551.38 nm

——1551.40 nm

2 S| 155145 m
5 -30 ) . ) 4|——1551.50 nm
u -30 20 -10

PD input power (dBm)

Fig.1 (a) Microscopic image of designed silicon photonic OEO converter. (b) Measured nonlinear
activation function of OEO converter for different wavelengths of input signals. (c) Eye pattern of OEO
converter with Ripg=500 Q for 4 Gb/s NRZ input light signals.

BTN

1) Y. Shen et al., “Deep learning with coherent nanophotonic circuits,” Nat. Photon. 11, 441 (2017).

2) M. Arahata et al., “Optoelectronic recurrent neural network using optical-electrical-optical converters

with RC delay,” arXiv preprint, arXiv:2411.16186 (2024).

3) K. Nozaki et al., “Femtofarad optoelectronic integration demonstrating energy-saving signal conversion

and nonlinear functions,” Nat. Photon. 13, 454-459 (2019).

4) S. Bandyopadhyay et al., “Single-chip photonic deep neural network with forward-only training,” Nat.
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Driving Electronic Structure Changes in 2D semiconductors with intense excitonic fields
Okinawa Inst. of Science and Technology !, °Keshav M. Dani!

E-mail: KMDani@oist.jp

In the 1930s, Frenkel and Wannier postulated the existence of an exciton — a bound electron-hole pair, to
explain the unexpected presence of an absorptive neutral state in the forbidden bandgap region of a
semiconductor. Since then, excitons have proved to play a vital role in our understanding of the optical
response of materials and the functioning of opto-electronic devices. Yet, in all these decades, it has always
been known that a fundamental degree of freedom of the exciton has been inaccessible — it’s momentum!
Resolving the momentum coordinate of excitons could give direct access to rich excitonic phenomena — the
excitonic wavefunction, hot excitons, confined excitons, dark excitons and how the presence of intense

excitonic fields can drive electronic structure changes in the material!

In this talk, I will give a brief overview of the work in my labs at OIST to answer the above questions. We
use time-resolved Momentum Microscopy to visualize dark excitons [1], image the electron around the
hole inside the exciton [2], observe the long-predicted anomalous dispersion of the exciton-bound electron
[2], resolve the momentum of the exciton-bound hole [3], access the confinement of the interlayer exciton
in a moiré cell [3], observe exciton-driven electronic structure changes in materials [4] and further the

possibility of dark valleytronics.

References
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2] M. K. L. Man, J. Madeo, et al. Science Advances 7 2021

[
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Formation of nanoscale defect array in twisted hexagonal boron nitride
Jacques Hawecker?, Prajakta Kokate!, Filchito Bagsican?, Marisa Hocking?, Kenji Watanabe?, Takashi
Taniguchi* Julien Madéo?, Michael K. L. Man?, Andrew J. Mannix?, Keshav M. Dani*
! Femtosecond Spectroscopy Unit, Okinawa Institute of Science and Technology Graduate University, Onna-son; Okinawa, 904-0495 Japan
2Department of Materials Science and Engineering, Stanford University, Stanford, CA 94305, USA.

3 Research Center for Electronic and Optical Materials, National Institute for Materials Science, Tsukuba, Japan

4 Research Center for Materials Nanoarchitectonics, National Institute for Materials Science, Tsukuba, Japan
E-mail: Jacques.Hawecker@oist.jp

Point defects in semiconductors have emerged as promising building block for quantum technologies,
offering robust, optically addressable electronic spin states. Deterministically positioning these defects into
nanoscale arrays could enable scalable quantum information architectures. However, existing techniques for
patterning nanoscale defect arrays (e.g., ion implantation, localized strain, laser writing) are limited by
micron-scale precision and non-deterministic yield [1,2]. A compelling alternative would be to spatially
engineer the property of the material itself.

In this talk, we present our latest results exploring the spatial distribution of defects in twisted hBN, a
system that exhibits moiré ferroelectricity [3]. Using photoemission electron microscopy (PEEM), we map the
spatial distribution of occupied states at different energies including valence bands, defect states and ferroelectric
domain walls. Surprisingly, we find that for small moiré period (S1um), photoemission-bright defects are
located at domain wall nodes, forming arrays with pitch as small as ~200 nm. At larger moiré periods, the
photoemission-bright defects align along entire domain walls. Photoluminescence shows that: most of the light
emission comes from the photoemission-bright defects located along the domain walls, and that defects share
spectral signatures with known C-based single quantum emitters. These findings highlight moiré ferroelectricity

in twisted hBN as a new and powerful way to pattern quantum emitters down to the nanoscale.
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Imaging and control polarization switching in tetralayer graphene
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*Corresponding authors
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Abstract

Fundamentally distinct from the conventional ferroelectrics, the most discriminative hallmark of the
emerging two-dimensional (2D) sliding ferroelectricity is the polarization switching via the domain wall
(DW) sliding. Here, we report the first microscopic observation of the polarization switching phenomena in
graphene-based systems [1], spatially resolved by a gate-tunable nanoscale optical imaging technique that
is sensitive to electric polarization. We observe polarization switching occurs via electric-field triggered
DW sliding between two adjacent domains featuring purely stacking-induced opposite electric polarizations
in tetralayer graphene, thinnest natural graphene polytypes hosting broken inversion and mirror symmetries.
The optical visualization of polarization switching and controlled switching by the electric field and
mechanical manipulation demonstrate the sliding mechanism in 2D metals and open doors for optical
studies of ferroelectricity and multiferroicity in graphene-based systems. If time allows, I will also briefly
talk about our recent discovery of strongly hybridized phonons in one-dimensional van der Waals crystals
[2].

[1] Z. Zhou, X. Peng et al., Optical imaging of spontaneous electric polarization and polarization switching
in tetralayer graphene. Preprint arXiv:2504.06874 (2025)

[2] S. Sun et al., Strongly hybridized phonons in one-dimensional van der Waals crystals. Physical Review

Letters 134, 176101 (2025)
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Study of Gated 2D Semiconductors using Time-Resolved ARPES
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1. Introduction:

Two-dimensional (2D) semiconductors, such as
monolayer (1L) transition metal dichalcogenides
(TMDs), host tightly bound excitonic species.
Recently, time-and angle-resolved photoemission
spectroscopy (TR-ARPES) has shown great
promise in studying these photoexcited states due to
its ability to resolve momentum which has resulted
in the measurement of the excitonic wavefunction
[1,2] as well as the study of dark excitons [3]. These
initial studies were done in nominally undoped
samples, however, the ability to study momentum-
resolved dynamics in doped samples will open new
avenues of investigation. In this talk, we will
discuss our progress in studying gated 2D
semiconductors using TR-ARPES.

2. Experiment:

The experimental setup consists of a home-built
XUV source (21.7 eV) used as a photoemission
probe coupled to a time-of-flight momentum
microscope with in-situ voltage bias to control the
carrier densities in a gated 1L WS, by electrostatic
doping.

As shown in figure 1, in contrast to the (a)
undoped condition we see the ARPES spectrum in
(b) the doped case contains a population of

a) b)

Gate Voltage: 0 V

Gate Voltage: 2V

Energy (eV)
Energy (eV)

T s 14 1.2 ’ Ky (A1)
Ky (A

Figure 1: a) ARPES spectrum of a nominally
undoped 1L WS2 about the K-point and b) in the
presence of doped electrons due to electrostatic
gating.

electrons in the conduction band when a gate
voltage is applied.

3. Conclusions:

We have demonstrated the ability of in-situ
electrostatic charging of a 2D semiconductor in a
momentum-microscope apparatus. This will enable
us to use TR-ARPES to study gated 1L WS, in the
future.
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Dynamic strain engineering of two-dimensional transition metal dichalcogenides
Shun Fujii

Department of Physics, Faculty of Science and Technology, Keio University, 223-8522, Japan
E-mail: shun.fujii@phys.keio.ac.jp

Two-dimensional (2D) transition metal dichalcogenides (TMDCs) are at the forefront of atomically-thin semiconducting
materials and exhibit unique physical phenomena that are not observed in their bulk counterparts. For instance, these materi-
als change to direct bandgap semiconductors when exfoliated to a monolayer, and excitons can exist even at room tempera-
ture due to their strong binding energy and the reduced screening of Coulomb interactions. In recent years, numerous studies
have investigated strain-induced effects on physical properties of TMDCs [1,2].

In this presentation, we focus on surface acoustic waves (SAWSs) as an efficient way to precisely control strain and
establish a novel platform for ultrafast dynamic modulation of TMDC interfaces. SAWs are a type of acoustic wave that can
be excited by fabricating interdigital transducers (IDTs) on piezoelectric substrates. They exhibit high frequencies ranging
from several hundred MHz to the GHz regime, and possess amplitudes on the order of several to several hundred picometers.
Due to their propagation being confined to the surface of materials, SAWs offer a compelling approach for artificially, dy-
namically, and rapidly modulating 2D TMDCs and their excitonic properties. Here, we introduce a unique optical measure-
ment technique that overcomes conventional limitations of micro-spectroscopy and report recent experimental results visu-
alizing the excitonic properties of TMDCs under dynamic strain. By establishing a multi-dimensional spectroscopic tech-
nique that resolves excitonic photoluminescence dynamics in time, space, and spectrum, we aim to open new avenues for
interface engineering of TMDCs using surface acoustic waves.

Fig. 1. Schematic illustration of interface engineering of TMDCs by dynamic strain.
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Deterministic Formation of Single Organic Color Centers
in Single-Walled Carbon Nanotubes
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Abstract

Quantum light sources capable of emitting single pho-
tons on demand are essential for emerging quantum tech-
nologies, enabling advances in communication, computing,
and sensing applications. Notable developments toward
these applications include single-photon emission demon-
strated in various solid-state systems such as nitro-
gen-vacancy centers in diamond, semiconductor quantum
dots, and defects in two-dimensional materials (1). Particu-
larly desirable are quantum light sources that operate at
room temperature and within the telecom wavelength range
(2,3), while material limitations and emission efficiency
constraints need to be considered.

Single-walled carbon nanotubes (SWNTs) have
emerged as a promising platform for quantum light sources,
owing to their unique one-dimensional structure, excep-
tional optical properties (4), and compatibility with telecom
wavelengths (5-7). The introduction of organic color cen-
ters in SWNTs (8) has further enabled single-photon emis-
sion at room temperature with large tunability of the emis-
sion energy. Nevertheless, one of the critical challenges is
the deterministic control over the formation of these quan-
tum defects, particularly the number of defects introduced

and their spatial positioning within single carbon nanotubes.

Existing methods often lack the capability or the precision
required, limiting their potential for scalable quantum pho-
tonic applications.

In this work, we develop a technique for the determinis-
tic creation of single organic color centers using in-situ
photochemical reaction (9). As nanotubes are functional-
ized, discrete photoluminescence (PL) intensity changes
corresponding to the formation of individual color centers
are observed. By stopping the reaction upon detecting the
discrete increase, we are able to deterministically create
single color centers. Statistical analysis of PL spectra from
individual color centers is conducted to obtain quantitative
insight into the distribution of color center types. In addi-
tion, this technique allows for position-controlled formation
of color centers which is validated by PL imaging. Fur-
thermore, we observe photon antibunching from a color
center by performing a photon correlation measurement,
showing that single quantum defects can be formed using
this technique.
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1. Introduction

A polarized light technique is one of the powerful analy-
sis tools in material science, such as crystal, solid material,
and chemical and biochemical molecules. To identify asym-
metric structure through the polarized light technique, a po-
larized light source covering a wide wavelength range, is re-
quired. One can use the combination of an unpolarized light
source and a polarizer, but it has been challenging to directly
produce polarized light over a wide range without any addi-
tional polarizer.

Carbon nanomaterial is a potential candidate for develop-
ment of an innovative thermal light source that can produce
light in a wide range. Previously, electrically driven thermal
radiation from graphene and carbon nanotubes (CNTs) have
been reported [1,2], which cover a wide wavelength range
and show thermal stability. However, thermal radiation from
aligned CNTs has not been revealed, which has a nanoscale
anisotropic structure.

Here, we report an observation of polarized thermal radi-
ation from an aligned CNT film and the development of ther-
mal light emitters based on the CNT film.

2. Results and Discussion

We have developed an electrically driven light-emitting
device using a well-aligned CNT film [3], which was pre-
pared by the controlled vacuum filtration method (Fig. 1a)
[4]. To understand the effect of the film's anisotropic char-
acteristics, we prepared two types of devices: a parallel (per-
pendicular) device where applied voltage direction and CNT
alignment are parallel (vertical). Fig. 1b shows an infrared
light emission image on the parallel device, which exhibits
the thermal radiation from an aligned CNT film. Through the
investigation of spectral and polarization properties, it was
found that the CNT film generates polarized thermal

Polarized

(@) \ thermal radiation

Electrode

b/

N

Aligned
CNT film

SiO,/Si

Figure 1 (a) A schematic image of electrical generation of polarized
thermal radiation from an aligned CNT film. (b) An image of ther-
mal radiation from a CNT film device observed with an infrared
camera.

radiation due to its CNT alignment.

To understand the emission response property, we meas-
ured time-resolved light intensities on the CNT radiation
(parallel device, Fig. 2a), which exhibits high-speed re-
sponse on the thermal radiation [5]. Moreover, we demon-
strate a micro-device embedded with the suspended structure
to achieve polarization improvement (Fig. 2b) [6].

a
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Figure 2 (a) Time-resolved light intensity of thermal emission from
an aligned CNT film device. (b) Polarization degree of the thermal
radiation from the on-substrate and suspended devices.

3. Conclusions

We found that an aligned CNT film can produce polar-
ized radiation over a wide wavelength range. Additionally,
we achieved high-speed modulation on the thermal radia-
tion and polarization improvement by using a nano-fabrica-
tion process. These results suggest a new platform for light
source development.
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Solar-thermal conversion plays a significant role in
meeting the growing heat demand of human society in a
sustainable approach. Spectral selective solar absorbers
(SSAs), which can suppress thermal radiation loss while
maintaining maximized sunlight absorption, are critical for
achieving high operation temperature and high conversion
efficiency without the reliance on the expensive,
land-occupying optical concentrators. An ideal SSA re-
quires broadband high absorptance across the sunlight re-
gion (mainly 300-2500 nm), minimal absorptance in the
mid-infrared region (and hence minimal emittance accord-
ing to Kirchhoff's law), an appropriately located cutoff
wavelength in near-infrared where the transition of absorp-
tion feature occurs rapidly, and low sensitivity of these
properties to the angle of incidence.

Since there is no intrinsic material that can simultane-
ously meet all the requirements mentioned above, many
SSAs with composite structures have been designed. Ab-
sorber-reflector tandem is the simplest composite structure
where the absorber layer (typically with a thickness larger
than the light wavelength to be absorbed, Fig.1 (a)) deter-
mines the main absorption, while the reflector layer en-
hances the absorption by doubling the propagation distance
[1, 2]. However, the performance of such SSAs is con-
strained by the limited intrinsic properties of the naturally
existing absorber materials. Therefore, sophisticated struc-
tures such as antireflection layers, textured surface, cavity
structures, or photonic crystal are usually needed to further
improve the sunlight absorption, suppress thermal radiation,
or create spectral selectivity [3, 4], which hinders the ther-
mal energy transfer, complicates the manufacturing process,
and increases production difficulty.

Here, we propose a carbon nanotube-based high per-
formance selective solar absorber with the simple absorb-
er-reflector tandem structure. The key concept in our design
strategy is to place a sub-quarter-wavelength thickness,
ultrathin semiconducting layer on a metal reflector. With
tailored absorption characteristic, this layer can simultane-
ously function as absorber and antireflection dielectric layer
(Fig.1 (b)&(c)). Although conventional semiconductors can
hardly achieve the desired absorption characteristics, we
demonstrate feasibility to achieve it using semiconducting
single-walled carbon nanotubes (SWCNTs). SWCNTs are
promising materials with strong light-matter interactions
originating from their quasi-1D excitons, which are stable
even at extremely high temperatures [5-7]. They exhibit

sharp absorption cutoff in the near-infrared regions de-
pending on their structures (chirality) [8-10] and weak ab-
sorption in the mid-infrared region. By mixing selected
chirality, we tailor the optical response of the SWCNT
membrane to achieve the desired absorption characteristics.
As a proof-of-concept, we fabricated an ~100-nm thick
absorber consisted of two SWCNT species and placed it
onto a gold-coated substrate with area of 1 cm?. We con-
firmed that it exhibits outstanding spectral selectivity (ab-
sorptance/emittance of 0.84/0.03). Furthermore, both simu-
lations and measurements indicate that these properties are
maintained at incident angles up to 60°. Under unconcen-
trated sunlight, the SWCNT-SSA reaches 190 °C, signifi-
cantly exceeding the 100 °C recorded for a blackbody-like
absorber under identical conditions. The details of the de-
sign concept and sample demonstration will be discussed.
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Fig. 1: Schematic of (a) conventional bilayer spectral selec-
tive solar absorber (SSA) and (b) proposed bilayer SSA. (c)
Concept of the proposed structure. Near-zero reflection can be
achieved by combining absorption and destructive interfer-
ence with appropriate » and x. This can be extended to broad-
band range with carefully designed () and x(}).
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1. Introduction

The field of symmetry engineering in two-dimensional
(2D) materials and their heterostructures has seen a surge in
interest due to the emergence of moiré physics and the dis-
covery of symmetry-induced exotic properties, such as the
bulk photovoltaic effect [1-2]. Reducing the symmetry of a
crystal causes anisotropy in its properties. Understanding the
anisotropic response in symmetry-engineered 2D materials
is also important. Additionally, some 2D material monolay-
ers have an intrinsic anisotropic structure. For example, the
metastable 1T'-phase of WS belongs to space group P2:/m
(Can in Schoenflies notation), indicating a different optical
and electrical response when perturbation forces are applied
along and perpendicular to the main axis. In the case of 1T'-
phase WS, the main axis is the b-axis, which is parallel to
the W-W zigzag chain structure. However, due to the diffi-
culty of growing 1T'-phase WS, its anisotropic properties
have not been fully understood. Here, we report on our in-
vestigation of the anisotropic optical response of CVD
grown 1 T’-phase WS: atomic layers [3] using polarized Ra-
man spectroscopy. Our results will form the basis for under-
standing and applying the anisotropic properties of 1T'-
phase WS: [4].

2. Methods

The 1T'-phase WS: was grown using the alkali-metal-as-
sisted CVD method [3]. The sample was transferred to a
Si0O; substrate using a wet transfer method. Polarized Raman
spectroscopy was then performed using a confocal Raman
spectrometer with excitation wavelengths of 532 nm. Next,
the sample was transferred onto a grid and checked its crys-
tallographic orientation using STEM-ADF observation.

2. Results and discussion

We obtained polarized Raman spectra under parallel- (the
incident laser polarization is parallel to the analyzer) and
cross-polarized (the analyzer direction is perpendicular to
the incident layer polarization) geometries by rotating the
sample. Group theory predicted that the 1T phase of WS:
would show six 4, and three B, peaks with rotation- and con-
figuration-dependent intensity oscillations. We set 0° as the
incident laser polarization was parallel to the W-W zigzag
chain (i.e., the b-axis), as confirmed by STEM-ADF obser-
vation.
Figure 1 shows the polarized Raman spectra measured under
the parallel configuration with rotation angles of 0°, 40°, and

90°. As can be seen, the Raman peak intensity varies with
the rotation angle, demonstrating the optical anisotropy of
the 1T'-phase WS.. Then, the peak intensity oscillation be-
havior was extracted by fast curve fitting method named
EM-Peaks. Furthermore, by combining polarized Raman
spectroscopy analyzed by EM-Peaks with changing the ex-
citation wavelength, the group theory, and the peak position
prediction by the density functional theory calculations, we
successfully identified the Raman peaks of the 1T'-phase
WS..

—l
— 40"
a0°

Intensity (a.u.)

100 150 200 250 300 350 400 450
Raman shift (cm ')

Figure 1. Polarized Raman spectra of 1T'-phase WS: under paral-

lel-polarization configuration with 532 nm excitation. The peak

with star (*) is from the Si substrate.

3. Conclusions

In summary, we used polarized Raman spectroscopy to
study the anisotropic optical properties of 1T'-phase WS,
atomic layers grown by CVD. Successful observation of the
anisotropic optical response and Raman peak assignment
would advance research on 1T’-phase WS, atomic layers.
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1. Introduction

Excitons - quasiparticles formed by coulomb-bounded
electron-hole pairs, plays key role on fundamental optical
excitations of 2D semiconductors. For the prototypical 2D
semiconductors 1L WS,, a complex excitonic landscape
exists, including a significant population of spin- or mo-
mentum- dark excitons. This landscape is closely connected
with the spin and valley configuration of exciton constitu-
ents - electrons and holes [1-3]. While dark excitons are
generally invisible to light limited by optical selection rule,
time- and angle- resolved photoemission spectroscopy
(TR-ARPES) has been successfully used to visualize the
dark excitons [4-6]. In this talk, we will focus on the mo-
mentum resolved study of spin- and momentum-dark exci-
tons in 2D semiconductors by TR-ARPES.

a.

Bright exciton Spin-dark exciton

b . Ops 1ps

Energy (eV)
)
2 o
8 &
Energy (eV)

ps| |

: Ops|

150 -1.35 -1.20 -1.05-1.50 -1.35 -120 -1.05 Obfmm ml"ef‘s“ a‘uo
K(A™) K(A™) Y (ad)

Figure 1. a. Schematics of the bright exciton and spin-dark exciton. b.
Photoemission signal at Ops and 1ps. The bright exciton by photoexcita-
tion at Ops. At 1ps the exciton-bounded electrons populate the lower states

carrying opposite spin of the valence band in the same valley.

2. Experiment
We perform experiments on an exfoliated monolayer
WS, stacked on an hBN buffer layer and a Si substrate. The

experimental setup, as employed in our previous studies
[4-6], consists of a home-built table-table beamline used to
generate a 21.7eV XUV probe. The electrons photoemitted
by the XUV probe within selected 16x16 um? area of 1L
WS, are analyzed by the momentum microscope to map the
3D bandstructure (E, kx, ky).

To generate valley-polarized excitons, a circularly polar-
ized pump pulse resonant with the A-exciton (2.1eV) is
applied on the 1L WS,. The initial A-excitons with high
degree of valley polarization quickly decay into a complex
landscape of dark excitons including momentum-dark and
spin-dark excitons (Fig 1a). At later time delay (1ps), we
observe the photoemission signal of the excited states lower
than initial states at Ops by 40 meV (Fig 1b), which shows
the spin-split states of the exciton-bounded electrons are
resolved. With this capability to access the valley and spin
configuration of excitons, we can fully track the dynamics
and extract the contribution of the bright and dark excitons,
which allows us to further analyze the wave function of
dark excitonic states.

3. Conclusions

Using Tr-ARPES, we directly image bright and dark
excitons with their wave function in momentum space,
which provides understanding on how the electron-hole
exchange interaction impacts on the internal structure of
excitons.
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Transfer of two-dimensional (2D) materials such as graphene and MoS: is essential for the device
realization, yet existing methods each introduce drawbacks. Conventional wet transfer, where polymethyl
methacrylate (PMMA) is used as a support layer and potassium hydroxide etching removes the underlying
substrate, leaves polymer and etchant residues and induces wrinkles and bubbles, whereas
polydimethylsiloxane (PDMS)-based dry stamping avoids liquid etchants but often tears flakes and
deposits adhesive residues. [1] Here we demonstrate a facile etch-free and acetone-free method with the use

of a hydrophilic organic polymer layer.

Thermal release tape
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Fig. 1 Experimental scheme of the transfer

Figure 1 shows a schematic of the semi-dry transfer process. A hydrophilic organic polymer layer is
spin-coated onto the substrate at 2 000 rpm for 10 s. After ambient drying for 1 min to remove residual
moisture, thermal-release tape is laminated onto the polymer/flake stack and peeled away, carrying the
polymer together with exfoliated 2D flakes. The stack is then aligned on the target substrate, heated to
135 °C on a hot plate under a cover to uniformly activate the release layer and pressed into conformal
contact. Finally, immersion in deionized water dissolves the polymer, leaving the 2D materials adhered to
the substrate without exposure of the buried interface to etchants or organic solvents.

We demonstrate that artificial folds in few-layer MoS. [2] survive our semi-dry transfer with
preservation of both fold geometry and the strain, as confirmed by AFM scans and Raman mapping.
Furthermore, we fabricate functional devices on polyvinyl chloride (PVC) substrates that swells or
dissolves in acetone and thus cannot be processed by standard photolithography or PMMA-based transfer.
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1. Introduction

Greenhouse gases (GHGs) such as CHs and SFs, primarily released from
industrial and vehicular sources, absorb and emit long-wave radiation
from the Earth's surface[1]. Efficient detection of these gases is essential.
Approaches like vacancy defects, atomic doping, and atom substitution
are commonly used to enhance sensing performance. Transition metal
dichalcogenides (TMDs), particularly PtSe:, are promising due to their
layered structure, tunable bandgap, high carrier mobility, and strong
excitonic effects[2]. This study employs density functional theory (DFT)
to explore CHa and SFs adsorption on PtSe. monolayers with selenium
vacancies, further modified by oxygen substitution at the defect sites.

2. Computational Detail

This study employed the DMol® package in Materials Studio for DFT
calculations. Geometry optimization was carried out using a 3x3x1 k-
point grid and a global cut-off radius of 5 A[3] . Convergence thresholds
were set to 1.0x1075 Ha for energy, 0.002 Ha/A for maximum force, and
0.005 A for displacement. The exchange-correlation was treated using
the generalized gradient approximation (GGA) with the Perdew—Burke—
Ernzerhof (PBE) functional and a double numerical plus polarization
(DNP) basis set[4]. Adsorption energies were calculated using the
Tkatchenko—Scheffler method with DFT semi-core pseudopotentials.

3. Results and Discussion

Figure 1 illustrates the 3x3x1 supercell structures of pristine PtSe:,
PtSe>—Se—defect, and PtSe>—O-sub, along with their corresponding
bandgap values calculated using the DMol® package. The calculated
bandgaps are 1.349 eV for pristine PtSez, 0.215 eV for the Se-vacancy
structure, and 1.239 eV for the O-substituted system. The sharp bandgap
reduction in the defected structure suggests enhanced electronic
conductivity, primarily due to the emergence of localized states within

the band structure.

Fig.1 Supercell of (a) Pristine PtSe», (b) PtSez-Se-Defect, (¢) PtSez-O-
Substitute

Figure 2 shows the most energetically favorable configuration derived
through structural optimization, as well as a schematic representation of
the gas-sensing mechanism. Both SFs and CH4 molecules operate as
electron acceptors, removing charge from the PtSe. monolayer due to
the Fermi level difference between the gas molecules and the substrate.
The design presented in Figure 2 had the maximum thermodynamic
stability of all those tested. Equation 1 was used to obtain the
corresponding adsorption energy (Eaq)[5].

Epa = EGus\System — Esystem — Ecas (5)

Here, Ecas/Syestem, Esysem and Egas represent the total energies of the
Gas-adsorbed configuration, the isolated substrate, and the NO:
molecule, respectively. The calculated adsorption energies Eaq for
CHj4 and SFs on Se defect are —5.92 eV, —3.62 eV, and on O substitution
CHs and SFgare -5.81 eV and -3.72 eV respectively. Figure 3 illustrates
the charge density difference (CDD) for NO: interaction with the sensor

100000000-057

surface. Mulliken population analysis reveals charge transfers of -0.08e
(CHa4) and -0.938e (SFs) at the Se-vacancy site,while at the O-substituted
site, the values are -0.207¢ (CH4) and -0.763¢ (SFs). The greater electron
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Fig 2. Schematic diagram of sensing mechanism of (a) CHs-SeDefect,
(b) SFe-SeDefect, (¢) CH4-OSubstitute (d) SFs-OSubstitute

withdrawal by CHas at both defect sites suggests enhanced sensing
performance, attributed to increased catalytic activity, modified
electronic structure, and improved charge carrier dynamics.

Fig.3 CDD of (a) CHs-SeDefect, (b) SFs-SeDefect, (¢) CH4-OSubstitute
(d) SFs-OSubstitute. Green and Yellow color depicts electron
accumulation and depletion.

4. Conclusion

The PtSe. monolayer, modified with a selenium vacancy and further
substituted with an oxygen atom, was studied for its sensing response
against CHa and SFs molecules using density functional theory (DFT).
The study found that CHa had better-sensing properties on both defect
configurations than SFs, suggesting a higher potential for gas detection.
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1. Introduction

Throughout human development, it remains essential to promote industrial
advancement while ensuring the protection of the environment and public
health. Among the numerous pollutants released from industrial activities,
nitrogen dioxide (NO) is particularly harmful, posing serious risks to both
human well-being and ecological balance[1]. Functionalizing Janus two-
dimensional transition metal dichalcogenide (TMD) nanomaterials with
noble metals can offer several advantages, including improved sensitivity,
enhanced selectivity, and faster response times in sensing applications[2].
In this study, density functional theory (DFT) calculations were employed
to investigate the sensing behavior of NO: on pristine WSeTe, as well as
on the Janus WSeTe monolayer decorated with Pd atoms at both the basal
and edge planes. To improve the sensitivity of WSeTe toward NO: gases,
Pd atom decoration was proposed as a strategy to enhance the system’s
overall chemical reactivity and electron mobility.

2. Computational Methods

This study employed DFT calculations using the DMol® package in
Materials Studio. A 5x5x1 k-point grid and a 5 A cutoff radius were used
for geometry optimization[3]. Convergence criteria were set to 1.0x10~°
Ha (energy), 0.002 Ha/A (force), and 0.005 A (displacement). The GGA-
PBE is functional with a double numerical plus polarization (DNP) basis
set used for exchange-correlation[4]. Adsorption energies were calculated
using the Tkatchenko—Scheffler method with DFT semi-core
pseudopotentials.

3. Result and Discussion

Fig. 1 displays the 4x4x1 supercell structure of pristine WSeTe, SeWTe-
Tse (Pd above the Se atom), TeWSe-Tte(above the Te atom), WSeTe-Te
(Pd atom decorated at the edge plane of the WSeTe Janus monolayer), and
their bandgap calculation using DMol® package, provided values are
1.335eV, 0.804eV, 1.021eV, 0.083eV respectively. This significant
decrease in bandgap with Pd decoration suggests a substantial
enhancement in conductivity.

Fig.1 Supercell of (a) Pristine WSeTe, (b) SeWTe-Tse, (¢) TeWSe-Tre, (d)
WSeTe-Te

Figure 2 illustrates the most stable configuration after optimization along
with the sensing mechanism of the proposed Pd-decorated WSeTe
structure. Pd atoms facilitate catalytic oxidation by drawing electrons from
the WSeTe monolayer due to Fermi level differences. Upon NO:
adsorption, electrons are further extracted from the Pd atom, enhancing the
sensor's response. Notably, this configuration exhibits the highest stability
among all proposed structures. The adsorption energy (Eqq) was calculated
usingeq 1 [5]:

Egq = ESys/Gas - Esys — Egas

)

where, Esy/cas, Esys, and Ecas are the total energies of the NO, adsorbed
system, isolated system, and NO,, respectively. The E.a for NO: on
SeWTe-rse, TeWSe-Tre, and WSeTe-Tk configurations were calculated as
-1.693 eV, -1.655eV, and -3.943 eV, respectively. Among these, the
WSeTe-TE configuration exhibits the strongest interaction with NO:, as
indicated by its most negative E.s value. This enhanced sensing
performance is further corroborated by charge density difference (CDD)
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Fig 2. Schematic diagram of sensing mechanism of, (a) WSeTe (b) SeWTe-
Tse, (¢) TeWSe-Tre, (d) WSeTe-Te

Figure 3 presents the charge density difference (CDD) between NO: and
the sensing surface. Mulliken charge analysis reveals that the total charge
on NO:2 is -0.376e for pristine WSeTe, -0.407¢ for SeWTe-Tse, -0.388e for
TeWSe-Tre, and -0.422e for WSeTe-Te. The WSeTe-Tk configuration
demonstrates the highest electron withdrawal, indicating stronger
interaction with NO.. This enhanced charge transfer suggests superior gas
sensing performance, attributed to improved catalytic activity, altered
electronic structure, and effective modulation of charge carriers.

Fig.3 CDD of (a) SeWTe-Ts., (b) TeWSe-Tre, (¢) WSeTe-Tk. The green and
pink color depicts electron accumulation and depletion

4. Conclusion

Janus WSeTe and Pd-decorated WSeTe structures were investigated for
NO: sensing using density functional theory (DFT). Among the studied
configurations, WSeTe-Te demonstrated the most promising performance
for NO: detection. This configuration provides a higher density of active
sites and exhibits stronger adsorption energy for NO: compared to other
Pd-decorated WSeTe structures, indicating its enhanced sensing
capability
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Strain-Driven Solid Phase Epitaxy for Ferroelectricity and Uniformity Enhancement in
HfZr,O: Thin Films
Kuan-Ming Chen!, Ming-Lun Tsai?, Chia-Wei Hsu', and Yuan-Chieh Tseng!
IDepartment of Materials Science and Engineering, National Yang Ming Chiao Tung Univ., Taiwan
nstitute of Pioneer Semiconductor Innovation, National Yang Ming Chiao Tung Univ., Taiwan

E-mail: kmchen20424.en13@nycu.edu.tw

The discovery of ferroelectricity in hafnium oxide (HZO) thin films has enabled ultrathin,
CMOS-compatible ferroelectric devices!!l. Solid phase epitaxy (SPE) offers a powerful route to
strain-engineer HZO grain growth and phase formation, thereby enhancing ferroelectric performancel?-41.
Here, we demonstrate HZO MFM capacitors fabricated via a two-step SPE process. A 2 nm HZO seed
layer was crystallized under tungsten (W) capping layers (3—50 nm) by rapid thermal annealing (500°C, 60
s), followed by cap removal, deposition of a 7 nm HZO layer and 30 nm W top electrode, and a second
annealing step. Tensile strain from W capping layers is found to critically influence grain size and phase
nucleation. An optimized 10 nm cap (W10) promotes homogeneous orthorhombic phase formation,
maximizing ferroelectricity, while a 3 nm B-W cap (W3) suppresses non-uniform grain growth, enhancing
device uniformity. Notably, W3 enables pristine ferroelectricity without wake-up, indicating stabilized
phase formation during initial crystallization. This strain-driven SPE method yields high 2P, and
wake-up-free operation within a 500°C thermal budget, offering a promising path for BEOL-compatible
HZO integration. The benchmark comparison highlights that our approach achieves both high 2P, and
wake-up free operation within a 500°C thermal budget, which is advantageous for BEOL-compatible
HZO-based ferroelectric device integration. The work is supported by NSTC T-Star Center Project: Future

Semiconductor Technology Research Center under NSTC 114-2634-F-A49-001, Taiwan.

Reference - [1] T. S. Boscke et al., APL, 99, 102903 (2011) [2] D. Zhang et al., TED, 70, 6665-6672 (2023) [3] H. Y. Chen et al.,
CrystEngComm. 24, 1731-1737 (2022) [4] J. H. Park et al., Nanoscale 17, 10324-10333 (2025) [5] S. Hwang et al., IEDM, pp. 1-4 (2024)
[6] B. W. Nie et al., EDL, 44, pp. 1456-1459 (2023) [7] A. Senapati et al., EDL, 45, pp. 673-676 (2024) [8] L. C. Teng et al., VLSI TSA, pp.
1-2 (2024) [9] J. W. Lee et al., TED, 71, pp. 2690-2695 (2024) [10] Y. F. Chen et al., TED, 71, pp. 3433-3438 (2024) [11] Y. K. Liang et al.,
EDL, 43, pp. 1451-1454 (2022) [12] Y. J. Choi et al., EDL, 44, pp. 713-716 (2023)
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Fig. 1. (a) Polarization—voltage (P—V) characteristics after 10* cycles and (b) Weibull distribution of 2P; for
HZO under different W electrode conditions; (c) Benchmark comparison of 2P, versus annealing

temperature for W3 and W10 samples alongside reported data from literature.
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Size effects on phase-formation and polarization behavior of
ZrO2-based solid solution films

LEEXE
EMEX, FRER HEEE CHA B

Sophia University
Yota Kuribayashi, Takuma Ito, Yukie Yokota and Hiroshi Uchida
E-mail: uchidah@sophia.ac.jp

[IZUDIZ] FFERFFERT A 2B DA FE o/ MUER LA TRE T 2METH L1 X
NRZIRT DA LT HFO, ZREAKRK & Lo s AR b BN IEaFEH ST s, 12
ZOMERRIZBW TR, FIRZEHE TH 5 BRMG(m) & ERZ EMH T 5 ES L) OFEE U
EMEDE ST )N ERERNIAFAE L, ZHDMER A XK R — 32 h ORI, gD
/o LIC LV ERICBWTHLRBFETH L Z LR HREIN TS, 19 —JF T HfO, &AM
DPEDORIEN S | B EIRIC E A U < @ a Rk S S 28 35 Zr0, & HAKLEL & L7 krEk
ERIAT D2 ENTENXERFZOBENORWVICAHEE TH D & S D, AIFSE T Zro,
Z RSy & LTo M EHZ 31T 25855 B OB A ol BEE & L, A RlO#HE Tk Zro, B8 LUV
DEERIZB T 2RO 7 vt 2B L OZEOY A A RICEET 2 a2 ®E T 5,

[E5x] Zr(0-n-C4Hg)a, Hf(O-n-C4Hg)s 38 LT 2- A |

¥ TH ) — A HFIEE L LT ORI R
[RELAR: (1-X)HFO2—XZrO2, x = 0~1.00, L4 0.200 - 220'im

0.300

m (<111
o (111)
t(011)]

m (111)

mol dm )& B L 7. = OWifE PUBHER ST LS _ g0 et
[(LLDPUTION100)ST] iz A ' == b L, it £ ~110M E PSS

DR ZA T OHRI PR/ ONLETTI—T 4 < qomw g o2
%0 LT A | RSO BLEE (700°C, 5~120 2 _40M :

min, vacuum) % i 2 & TR & 1572, E ~20M g

[REES] flie OBIECIER SN Z10, ik FMW%WWMM
(x =1.000 ® XRD /XZ—r %X 11277, WT 28 a0 32 %% 100 200 300
h@ﬂ%}?f’bjﬁﬁf&bé t-/O-*H & E'JTH@ m-*ﬁ 75){5': 20/ degree CuK,, Film thickness / nm

Fig. 1 XRD patterns and lattice spacings of ZrO,
films with various thicknesses.
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JE~110 nm LI EOFENCIIR 25 O LEiEER e 35
Hlaniz—Kh, TNL0 HIEEY A XO/h S0k
BECITHE I m W ESR (6=~ 40@1 MHz)

DELNT-, 2O OMEIZN 1 THER S 7=

220nm 1.0
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Loss factort, tan o

20';
|
(]

Relative dielectric constant, ¢,

. — 1
PR AR B KSR D TR S N B4 19 L & "R e ersynnansroed
ST Y WL L Zr0, ORIk, 725 A o
N EIUE S T B BRI DAL MR T & 72, Frequency / Hz

WHORETIZIERR BT 2 MEMREB Lo Fig. 2 C—f curves of ZrO; films with various

FAE ORISR\ T b AT 5, thicknesses.

[Z%] 1) Miiller et al., Nano. Lett., 12,4318 (2012).  2) Shimizu et al., Sci. Rep., 6, 32931 (2016). it
3) Zhao et al., Phys. Rev. B, 65, 075105 (2002).
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F 0 HEO, RIEFFEIX Yo.06Nbo.osHfo.8s0: DIEE R %K TE 145l
Structural and stability evaluation of HfO2-based ferroelectric Yo.06Nbo.osHfo.880:
E#RF SFRC, %8 MAE. £H K&, KB #Hz. #H 78, ML #F
SFRC AIST, °Shutaro Asanuma, Shinji Migita, Hiroyuki Ota, Yukinori Morita, Shogo Hatayama
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[FFFEER] 2011 FCHE Sz HIOSREFAENIL, AT ot 2 LN L <, 2 oHE
10 nm LR CHMFBEEN L R T ENBT ) T3 A~DIaH%Z B LR A ITHILT
WA [1], HIOR R BIRIIEA SR 2 FLN ThEA B 2 1 O ¥EZZ 7E 72 Orthorhombic (Pca2) FHDZZEAL
WCHFELTWDZ ERMBLNTWSD, L, —HFTEREINCE > TEILDBBEIT5 2 & TF
MO EF (monoclinic #H) & #ELEM OMRFELL 3L L T B R RED HE I (Wake-up & Y
Fatigue) 9 Hfh, #FMENMEE SN D Z EbHE SN TS, 2D X S 72 ARSBED RELE
<> Endurance R4 OK & 23 HIO, BB O FZHBIZ IS 1T D R R & 70> Tz,

Fexi, ZOREAETRT 5720, HIO, 12 Y3 E Nb¥* 225 L4 U CTE NIC BRI R
B)—MEEEAT D Z L CIRRZELITIRIE LW FIECTlFEMREZ ZEIL ST 2 AL L
W7 Z4T > CHRlz, ZDOHERL B F A YA b OVHMEE+4 ([THERF+ 5 2 & TReFEZe Lot
AN A 70 F ERERNICARE) — R BRI OAAICE D EAEFEANTHZENTEDL LB T2, 2025 4F
55 72 Bl R P R TS TUEL Yo.06Nbo.osHfo ss02(YNHO) D Z 5 i i I5 23 Ar+0(21%)
HC 10 37 =—1VU > 27 LT% Orthorhombic, Tetragonal, Cubic (o/t/c) D EINDFHIZ/2-> T
T A EMED monoclinic fAMNE & A AL TWRNWTZ & 72D Wake-up ® Fatigue 4 U7 EH]
JNnEEL 1010 8] £ T H RO MENZE L= Endurance M2 9 2 L 2E LT, 2O OFERIT
YNHO NZEM CHFENEEZ R L TV D A[REMEZ /R LT 5, LA L, YNHO 2 o/t/c DN
NOGRME A > TV D0, ROSRFEBMN EDOREZERONITOVWTIIRATH -7,

[(FEBH] =T, Fxld, YNHO JEOFNEDMHERE M OTRA BN & OFRFEZEE 72 DO
WaE BN E LT & 2250 CERL L 7= YNHO O EMAT 24T > 7=,

[ZEBRFE] M ORI ITE R E - BSITEMYBIE K OVE - #RET A2 v, Zhbo
BT, Art021%) T T 1047 =— 1 > 27 LT 6°C/4y T L7z YNHO i ((EaEmE 722 L)
ENHFT103 7 =— U 27 LTHARGH LIZZIZHINERE 6V100kHz T 10° [FIESREHMZ1T > 72
YNHO i (B8 TaN &g H 0 ) 2 H e, ZEMEORHERIZITAA S X AREHT(GIXRD)IZ L 51
ERT 2 W2, 2B OWEIZITRE (N2+02) H. 500-600C T 10-100 FEfi] 7 =—VU 7 L,
0.5C/5 T L7- YNHO i (LEfEMmER L) 2w,

[ZEBRFER] TEM K OVE AT OFE R 5 YNHO O &I T ZERIRE P4mm @ tetragonal fH T 5
ZEMGh ot ZOMNTHERICOWTUERBEIZBW TR T 5, K 1 ICKRAF TRERFHT =—
V> 7 L7z YNHO €D GIXRD 7’1 7 7 A VaRd,

OFERN D 100 BRIAGH C7 =— U > 7 LIz E T h o am
tetragonal #H7% monoclinic fHLA EIZF > T\ 5 Z & 235370 s
%o 600°CT 10 Bl 7 =— U > 7 L7=3kkE & 100 BEfH T D ettty

==V 7 LE#EEO GIXRD 'u 7 7 A Va2 HikT 5 e mat
L, 100 7 =— U v 7 U723 B D J5 23 tetragonal #0112 e
%9 % monoclinic FHD B — 7 5RENH R L TW\WDH Z &
57 =— U RIS U TR % 12 monoclinic #HDE|&
DHERLTWDZ EBghDd, £72,500C & 600°CT 100
REfE] 7 =— VU > 7 L7=% 0D monoclinic #H & tetragonal £ A .

D ¥ — 2 BRI A BIREE EFIZHE monoclinic FHOEE A B
DHRLTWD Z ERBGD, ZNEOREEN S, YNHO IS W R W
DI b7 Ui B2 ML monoclinic 1 & HEE & 20 2020 00919238343

NAHD 100 7 ==Y 7 L THIH RN En DR Fig. 1 GIXRD profile of YNHO
M T tetragonal fH HIZIETLERMHE K L TV D films annealed in air
LEZLND,

[1]T. S. Boscke, et al., APL 99, 102903, 2011.

600 °C, 100 RS
0.5 °CID TS

wmn] 600 °C, 10 BFfH]
0.5 °C/N TR

Intensity (a.u.)
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RFIITREOVRNRYEBY D THEERAVE
SiELTO Y F HiO, MIKDE [ 1K U35 T i ol
Tuning ferroelectricity and crystallographic orientation of Y-doped HfO; thin films

directly deposited on silicon via RF magnetron sputtering
£X', BILK?, ELH°, #EX #EXMDX CiilE EX ", N RE? 2K BR ',
FH %, B E, BXx 8, AE %, FE BEY, BX B, LB gRY
Nagoya Univ. ', Okayama Univ.2, AIST’, Science Tokyo®, Science Tokyo MDX"

°Shinya Kondo'?, Tomoshige Ono’, Hinata Sawaki’, Toshiya Murai’, Rai Kou’, Kazuki Okamoto®,
Hiroshi Funakubo*, Takashi Teranishi**, Akira Kishimoto”, Tomoaki Yamada'”

E-mail: kondo.shinya.t8§ @f.mail.nagoya-u.ac.jp

(BE] 722X —%thd T HEHREEICEDIMHEE N EZHIRT 272012, Si 7+
k=7 R ZHEFEATREZ AT OB AR D LT\ 5. 3RFEER HIO, & IX cMOS
nE AL HEMERH Y, Si 7+ h=7 ATHEE AR LTI S NLAD[1]. ZHE TH
FE AR B X 2 v L Y ERINTHFO, (YHO) #iE CESIEE (EO) I RZ2 01D THE L,
BT Ze 3900 HIO, WEE T b A% D EO REN#HE SN TWAH[2-3]. —H T, ZNFETD
WA T, Si B _ETIIMERZ RO TR ENEZ A T2 HIO = B ¥ & U v LR O WA X
72N4]. TR T, RE~ 7 % ha v ARy 2 U > 75 VT FEINERIRE & fid Y-
Hf Nw 7 7 JBOEANIZ L 5 EXE 2 R m i X o R )s oLz L, 2o
Si FEMRIE o> YHO D BLIAINE K OVREE BB IEIC G- 2 D52 B DWW THET 5.

[=BFHE] YHO MK O Y-HE Ny 7 7 EIE, Y % 7 mol%iRIN L 7= HFO, DREREA (B R
FOY B OHf O&JFZ —7 v S &2 ZTNZERHWT n BLo Si(001) & 0111 A _EIZ IS C/ER
L7z, 7235 Si FEBRITARIEOERTIZ HF KK 2 AW COKFEKSR L. Lk, 20O YHO ¥ —7 'y
M X 0 ERL L 752 YHOT7 B & IEOR, 7 L= SRR T, #—% v hEEREEREE 130
mm, RF &)X 130W, &FE% 10mTorr I(ZFRE L, B2 T o7, EEEMIE, EAE 100/200 um,
JE X 50 nm O I Pt M A - — L ZEEEEZ AV TERL7-.

[2BE8R] Fig.1-()lC Y DR 2 2
nm @ Y-Hf B4 ¥ A L7- YHOT I X #m47  §@)
(XRD) HIEDFERAZ 3. Si B ETIER L7z - s o S A%
YHO7 L b2 &, Y-Hf BEZfHATHZ & YH0625%) B 2o 41 laon = 78%
T, {001 T OBIPTIREE DY 80% 7> B K 91%IZ v (782 laon = 91%
WL, Bl kE <\ b Lz, SiE RIZAK
LTSS, #—7 > R b0 0 A A D5 , ,
WCOREE (LL) BNERT D2 L ClRmkk  ° 0o ¥ 40
URBMEOIE A PRENS. 47T, M Y- Gk 10 T B b e W 6 52
HEE 208 LTS8, Si B ORERILIH - 100% DL, () Fof hsteress oope mensured a0 ki for 350
il S 4L, LL.OTERAIIH S 415 Z & T YHOT iR

OB OVEREFEN A B L, fERE U CTHRZMEFEENEZ R LTZ (Fig.1-(b) &B & 7.

[BA8E] Amrse 0 i3, ISPS AHF# 23K13545, 25K17827 (S.K.), (ARHMA B EHAFRIAE (S.K.), (ZARHYK B2
(S.K.), JSPS B % 22K18307 (H.F., K.0.), 23K13364 (K.0.), SCERRMHFAE U AAR Xonics 38 (AL ML SR Ak 224 TPI011438 (HLF.),
SCERFE T — 4 Al - ERR~ T U TARZERR 7 u Y = 7 FE¥ JPMXP1122683430 (HF, T.Y.) Ok %%} =60 TY,

YHOT 002,,
YHOT 002,

ZYHOT 111447]

Intensity (a.u.)
Polarization (uClcm?)

£:27

Y-Hf (Y:6%) BL 2 nm
@10kHz|

koo = 83%

Y-HF (Y:0%) BL 2 nm hooy = B0%

-2 0 2
Electric Field (MV/cm)

[2Z3CHR] [11K. Taki e al., Nat. Commun. 15, 3549 (2024). [2] S. Kondo et al., Jpn. J. Appl. Phys. 60, 070905 (2021).
[3] A. Dastgir et al., Appl. Phys. Lett. 126, (2025) in press. [4] S.S. Cheema et al., Nature 580, 478 (2020).
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RERHE L =(1000BAFLERTRE F—FTITES2 X2 vl HO, BED &Rk & 5F il
Growth of orientation-controlled (100)-oriented rare-earth-doped epitaxial HfO:
thin films
RREEXL, TKH%KXet2 OM2) L2 #AER:, # ikt MA —1E! ILUE NFHF?2
MES Bk? #L phE2 BE &

Science Tokyo !, TDK corporation. 2, °Yutaro Tsuchiya?!, Yuxian Hu!, Kazuki Okamoto*
Wakiko Yamaoka?, Yasunaga Kagaya?, Yukari Inoue?, Hiroshi Funakubo!
E-mail: tsuchiya.y.2605@m.isct.ac.jp

(35 2] HO, ELMahE i 13 [ 500 o0 52 b ELREIY 70 M0 S5 B Long-axis-orientation = Short-axis-orientation

PEBSHA S 2210 78 o> T AV 2182 TV 21, [ HiE % i i
BRI ISR S 5 12ty SYRERNACE L7 b 2 % o v L £ jorge fim Srmallfim;
BARA R CH %, £ OH—He LT, 5ol % &t " Fiiis work

% T AMEC FI[(010)/(00L) AL 1] & 2 7= E D E RIS L BT 72 B, Fh 4 —@ : s -
BT 72 (HfossYor)OEIC DV C oW T U, w0 Kot 0510 TO0.515  ¥520.520  €200.525
TR TS L TIA X2 C &G AN i A i X Lattice parameter of substrates (nm)
. , . - e 5 Fig. 1 The out-of-plane orientation of

BT LAMLDIC Lo (Fig 1 B, < 0)%%%%? x5 (Hgfo.93Y0.07)02 filrgs as a function of the lattice
&y (100)YSZ ZHARE LTV 256, (HossYhoo)OaMR L D 5 o ameter of underlying layer from Ref. [2].
il DA E RN & WG E I HST ENC A FIE[(100)ALIT]  The dashed box indicates the conceptual focus
23, WITKE WS X EEIE A[010)/(001)EC ]S HE SN S 2 & of this study.
PHRETE 2, AWIETIR, 414 VERBEAL Y BT EHD
R 2EOFRPIFRFCE 2L DT v 2 ) 4 P& F—7 L 28AEER HIO I A F v . BLmbili % 5 72

[F2Ba)5:) 7 HIETEL 6-8mol% F— 7 L 72JEE#H) 25 nm D HfO, %, (100)YSZ FEtRic v 2 L — 3 —HERE

EEMAVTT700 ‘CTHEL 72, #& (@ (b)
AP AT 13 X AR 14T I 5E (XRD) 200, [\ f\YSZ sub. " ‘-
~ 18% La /i 0

TfT o 72, o i : ¥ 8% La

[52B# 5] Fig.2(a)ic XRD w-2 -g ? | — 10)/001)
OORRERT, F=7T544 o ‘D 030,

v DREDHINT 5 &, (100)YSZ  §| D 7% Y
o HfO.#lE 5 (020) / (001) & £ @
25 R (100) Flr~E& 2L, g D (110)/(101)
030 ¥—ZidiHELTwBd ok <] G%ng
b b, Fig2(b)icidLa, Y & X s . " T o1
VT & F— 7 L 7 o 5 bk 30 35 40 50 55 60 e e
D (220)1fi {3 D XRD i 7= v 20, CuKa, (deg.)

vy ZHEREREZ RS, A4 VH  Fig. 2 (a) XRD -20 patterns of XLnO1.s—(1-X)HfO: thin films and (b) XRD
BEHRKEL B LA TEOEA  Reciprocal space maps for La-, Y-, and Tm-doped HfO; thin films grown on
25, D B~ e 2L v (100)YSZ substrates.
L ePHERTE D, Ebic, M
LA IC B W T 2 20 ARy P AR S, WNATRNIC 90 REEL 72 F A4 v OFERHER I N, ZOfER
b, ave @Y, WREGESTEETDH 3 2 L BHS I R- 72,

[Z%3C#k] [1] 1. Finaet al., ACS Appl. Electron. Material, 3, 1530-1549(2021).

[2] Y. Maekawa et al., ACS Appl. Electron. Material, 6, 5525-5535(2024).

[BEE] ABFFE 0 —ER13. BHFE ( 23K13364, 24H00375, 25K17637) % X O SCERRIAEE @ KR X-nics 28 (AR 4 #iL
MRS (OPJ011438) B L UT — 2 AlH - iTHM~ 7 U 7GR 72 Y = 7 P HEE (JPMXP1122683430) .
JST Jebi Bk R Je HE SR 22 (ASPIRE) (JPMJAP2312) D 1B % 5% 13 7= % D T,
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Changes in the chemical states of Al-doped HfO: thin films induced
by electric field cyclin
o=fify ik L, AR Y12 FEEP HEST 2, A B RN WA, T Ak,
R B LR RS S, ORJf S 3, FE 4R8Nk ‘IE— 2 2 12
TN R BERSHESCREEN LI ¥ 78—V Y a—t g v X2
NERSAHTEN RO R R o 2 —3
oT. Mifune!, H. Tanimura'?, Y. Ueno?, Y. Tani?, H. Fujisawa!, S. Nakashima',
Ail Osaka!, Y. Takagi’, A. Yasui®, J. Tang?, S. Kato?, and T. Mikawa?
University of Hyogo!, SCREEN Semiconductor Solutions Co., Ltd.?,
Japan Synchrotron Radiation Research Institute3
E-mail: 1241023 @guh.u-hyogo.ac.jp

[FiR)] FxlZ 7T v 25077 =—L(FLA)E T OB 2 et L, ki 4 m b &
W57, ALHfO,(HAO)EBEOFEMLIZHE L /- BB E CHDH Z L &R Lz 1D, I VA
— X —® FLA Tix, {bFMEREBOMBFELZL MM, — M H) 7% Rapid Thermal
Annealing(RTA)IZ L 2 ftf b & 1T 872 2 ATREMEDN B 5. AWFSE T, A0 fifeE X #RtE

76 (AR-HAXPES)Z VN C, HAO HOOIE X R OLFAE A IREZ M L 7=, &5

2, BRYA 7Y MR ERBICE R DB OV T HRET L.

(;@%ﬁ] Si AR 12 TIN/HAO/TIN ¥ R ¥ ZERL L 7=, 2Dk, EHREHX T, TER
FEI1X 400°C, B— 7RI 1000°C, MNEARERT X 5 ms DT FLA 12 X Y HAO sk &
W72, HAO #EIX ALD {EIZ LY 10nm AE L, ALMEL(EAVAFHD)IZ 2at% TH 5. —
¥ (10kHz, £5V) 12X D 10%~108 [ DESA b LA ZH 27212, SPring-8 BLO9XU (25
VT AR-HAXPES 1T L AR A IRIERIE 21T o 72, =R /LF —7.94 keV D AR A2 H W

, JEEE T £ (Take-off Angle, TOA) 25-60 °O#iFH T, O 1s, Hf 3d, Hf 4f, Ti2p O A7 k
/u%%%':t.

[FEHR L B43] Fig. 1 12, H4f ©— 7 OESRED S L, BEXRBEGZLY 74XV AR
(HfOx)ﬁgﬁ&)éi'JA%iﬁﬁ‘U‘/f 7 NVEIZHRE LR Lz, HIOx OFIA X FLA E% O 10°[]
75§$ﬁ>ﬂé’3 T <, 103 [BENS N TR, 10° BISARRICHI L=, 103 [EINZH T T o

, BRYA 7 V72X Y HAO HOFEEN T4 Lz Z &1Z, 10° [BIEFEED HO, D
iﬁé’bu IXERYA 7V I X DBEBERBOEMNERET 5. £7- TOA=25°TlE, i
TiN/HAO S i OfF#Hi % % < é.\/v‘m\é
ZEEBETDHE, EEEMRAEICIIEE
RBERZEAFAET 5 Z & ﬁ)mﬂﬁéh‘é. X

TERYA 7 U TR IR
DEIZ DN Tk T 5.

-O- TOA=25¢
1 TOA=30°
TOA=40°
TOA=50°
~/ TOA=60°

=
(=
=]

2]
=
— T

[=2]
=
T

N B

=] =
<
T R

(=]
—TTT

Sub-oxide peak intensity ratio(%)

(2% 3iik]
[1] H. Tanimura et al., Jpn. J. Appl. Phys. 63 e,
(2024) 09SP10. Cycles
[2] H. Tanimura et al, Jpn. J. Appl. P hys' 64 Fig.1 Peak intensity ratio of HfO, as a function of
(2025) 01SPOs. electric field cycles (TOA = 25~60 ©).

© 2025%F ISAMERER 100000000-006

7p-N301-6 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

CS.7



7p-N301-7 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

TNFray b TFvvaFrFT == kD ALHIO, B O EEER
Enhancement of Polarization Properties of Al:HfO, Thin Films through Multi-Shot Flash Lamp Annealing
OF BA Y, AR REST !, AT SERE L2 S R 2 R VRN,
oS Bk 2, ORMR BE2, g gt =i !

SCREEN X a &7 Z—Y ) a— g X ST KRS
©Y. Tani!, Y. Ueno!, H. Tanimura'?, T. Mifune?, H. Fujisawa®, S. Nakashima®, A. I. Osaka®, S. Kato', and T. Mikawa'
SCREEN Semiconductor Solutions', University of Hyogo?

E-mail: yu.tani@ screen.co.jp

[T5%] A EN HIO, EIEO MR, b NS ZROERBUCHN R TFETHD BT
WIRFER L O OFRMITR KT 50, TxlXTh Al
EFTIT I VMRS T D7 T ad 7T = [£% k] [1] B. Ku et. al., Appl. Surf. Science
— /W FLA)Z WD Z LIk 0| it odeE 2 601. 154039 (2022). [2] H. Tanimura et al., Jpn. J.
LTWBB, RIFFECIx, HasdEEZHME LT, =  Appl. Phys. 63, 09SP10 (2024).
JF a3 v b FLAGERY I LD FLA)LERZ Fhi U< D
AR 2RI L 72, 40
[32B&] SiFA b, TiN /AL:HfO, (HAO)/TiN ¢ MFM
Xy N X AR 7=, HAO I ALD (2 CTRRIEEL | IR
1% 10 nm, Al f (= AVHFAD)E 2 at% TH 5, 400
CIZTEL T v /S ZITHF L, 900 °C, 5 ms & FLA
WU A 0 3K AT - 72, & Dk, SR X OSSR

20 +

245
puClcm?

Polarization (uC/cm?)
o

#F 20 7 —— asdepo
Ze R L 72, e
[#5 5] Fig. 1 |2, FLA &FE% 1 [\lFB L2 FfT-7- 40 . - — FLA2times
HAO #ED 53 ek 22 7797, FLA ORI K 57, -6 -3 0 3 6

Electric field (MV/cm)
WAEIEERT ATV VAV —T DR TS D, I Fig. 1 Polarization properties after

SIRBAEQP) X, 2 EILEED 525 16% <« fEIZZFNEN electrical stress of 10* cycles.

1 [BIALEE T 24.5 uC/cm2\2 [FIZLEEC 28.3 MC/CIII2 Th 2, HAO (t/o) TiN
Flo, T 2T 2 ARHEZ TN U722 AE R TRAEIZ B \\Mﬂ‘f\ﬂw\
EISEWVIR N o, L EXY  ~vFray b =l
FLA WUERZ L0 | St m B35 2 & gnoTlz, :-:: (\“"W\
Fig. 2 12, FLA #LBER{#% D XRD /8% —> % 7~9, FLA @ f

g |
WUBRIZ LD, 31° FREIC E— 2 SHER ST, A0 E | W A\
B X OE S (o)A T 5 HAO DIRR I HERE T & 72, : 900 °C
— 5 & — 7 MR ST % W e SBR[ (e AR IR ' - - L

SV, Y B3R O BERIC W TR S, 28 32 2;3?0) 40 44
[(Z20) ~nF ey b FLA MBRE LD, SrAfstE Fig. 2 XRD spectra of capacitors treated by
DU R FAE LT, AE TR, BHEARBERT  multiple FLA.
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HIO, BB B X ¥ RV X DE X2 THAMEDOEBFRKSE

Electric field dependence of cycle endurance
in HfO:-based ferroelectric capacitors
DIHRK tHE!, BE HR TR R /R IER 12
FRARAFEM ! K d.lab?
The Univ. Tokyo, °Yuki Itoya, Takuya Saraya, Toshiro Hiramoto, and Masaharu Kobayashi
E-mail: itoya@nano.iis.u-tokyo.ac.jp

R L BHY : HIO, REFE EIR(FE-HIO,) 1%, CMOS Ok 7 1t 2 & DAL T  HIETO=E W
ﬁ*ﬁﬁﬁw%ﬁﬁVWOﬁﬁﬁﬁﬁﬁf%)ﬁﬂ&LT%%%MTP%FEm@i%%m Al
ML Z OMAMEIZIRENR B 0 | AR 2T 2 < O THON TV D[], SEFEBRY v /v
@W&ﬁﬁ%@@@mﬂ@éhémo%ﬁ@@@w@im<o#@%%wﬁﬁ%éhfwémq b
FHERGLEFEOTTANHNSLN TE D, SN ERRA OHGIEEITO A =X L B IESINT
BYFT-7RMAMEET VOBENRRD 5N TWDH[5], &2 THA X, FE-HfO, ¥ /XX D% A 7 )L
i AME D B FURAFANZ DOV TEMY A K| IR, B EIREE OB 2 SR AT T L OME L2 HiE LT,

EBREM . VU VIHRB B v XU Z T, ST ERIC TIN, SiO) ZRUE L, &@a:/&7%T
—NTyF T H I E T FEEMERR LTz, R EHERE T HiysZrosO2(HZO) % Bl L LRIz
TiN Z Wi, b7 =—13 500 C., 30s T{T>72. HZO JEEMN 7nm, 7.9 nm. 8.5nm. 11.3 nm
DY TNEERL ., F v TRNITITEBY A AORRDF v R X 2 EEER LT, MFENEILIV
10 kHz O =M ELTITV., A ML RAELEBLREED 10 kHz O AR EILEZEIM L7,

FEREBE  ER LT v /YU ¥ D Wake-up % DEM-BLFFEND, BEENRAL DV 7V THIHA
FRED E ##i8 Lz, 7.9nm OY > 7 NLOEZ X MAMEOBMFEZX 1 IZRT, 2k, KE
R E BEFRMNCBODTCEBRMEERNREN EXNDNS, EBERMTIZA L ABELF—DEET
HEEITWD B ELZS50MV/em L ENS A U AEIINEEO U — 27 ERAEIMLTWD Z RS NT,
T END U — 7 BIRIC X DHEIRE O NNE ) mE R OB REAFOEMEZS ERH I LTWNWD EE
ZBHiLb,

KB D E ﬁ%f@ﬁ%%ﬁ%ﬁ&$$ﬁﬁﬁﬁﬁ&@é BRI D12, BT A X, HZO
(K 2), BMEIRE(X 3) 22X CHIEE{To72, & \

R A X CIRm AN, BIEIREE Tl E. & MAMENE ‘°§ ]
L7 EL L b EMEAFOM & M RITZE b L N i
Tt te, — K, BUEAEE LB X 3R Tl wy e 1

ST X VEREBEFNC> 7 b Uiz, LB & E X 2 )i o L ~
PO BREAF OB LI AZ b B BRI 210 ¥ o 3
A EHTH S LM EN, S °. |

F & OARBFFETIL FE-HIO, ¥ v Xy 2 0% 21 210 '. !
WR$®$ﬁWfiﬁﬁfi@<)~7 m%$ﬁ e :
JEERHEO BRI LV BLT 2 Z L avRShiz, 2 L | o |
i R AT IR AR DAERRALEE X T = X L O fg Eﬁ N !

10 A A
15 30 35 40 45 50 55 60
References: [1] T. Schenk et al., ACS Appl. Mater. Interfaces6, 19744 (2014). [2] Electric field (MV/cm)
Y. K. Chang et al., 2022 IEEE International Reliability Physics Symposium (IRPS), Fig.1: Electric field dependence of endurance.
pp. 3A.1-1-3A.1-5,
(2022). 3] J. W. 10° v v v v . - - 108
McPherson et al., J.
Appl. Phys. 84, 3, o
1513-1523  (1998). 107 ® 7.0nm ® 23°C
[4] Ernest Y. Wu et [ e ® o ® 85nm ] 107 | PY ® 85°C i
al., Microelectronics ® PY @ ® 11.3nm o Py
Reliability,  1809- 2 06 o®® o o
1834, 2005). [5] K. @ | o ®® 1 5 P
Karda et al, IEEE S ... =108} @
Electron  Device T, ‘.I -8 4 Y
Letters, 37, 6, 801- Llc_l 10 1 .\ ‘} = ® @
804, (2016). [6] P. J. © L s}
Liao et al, 2021 " 105} o
Symposium on 10 1 2] 1
VLSI  Technology,
pp. 1-2, (2021).
10° 10 L L L
25 30 35 40 45 50 55 60 6.5 3.0 3.5 4.0 4.5 5.0
Electric field (MV/cm) Electric field (MV/cm)
Fig.2: Thickness dependence Fig.3: Temperature dependence
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1BERRB RS Hfo5Zros0: [SH TS wake-up MEBEETILD
YE2al—YaVEiE
Simulation-based Verification of the Physical Mechanism Model for Wake-up Effect in
Ultrathin Ferroelectric Hfo.sZro.502
BRI HFRALRBH > OFF LR T x' 8K -2
F—=TFSHY— Ry APTFa v B!
Univ. Tokyo!, ACRO?, ©K. Ito!, M. Takenaka', S. Takagi'?, K. Toprasertpong'
E-mail: ito@mosfet.t.u-tokyo.ac.jp

[BERIHO, RIEFEXRIL, AT —T T T 4%
CMOS 7't 2 & OBFIEIZEBEN T TH Y |
IWHARAFERIE AT Y 21X Lo & DL
~OISHBHHE I TWD[L], Lo, ﬁfﬁé
nm LAF & 72 B Ry ek Tl i EIEUE/N S hab ST
TREFENHEE2 R L ERT A7) 7
Lo TRELLEHFEMENEOND Twake-up %)
B BEEICEND, ZOBROYEEEE L LT
%, A AREERE° R A A 2 D de-pinning 72 &3
NI TV D A(2], Z OFEAM 7R BRI I IARTS
EoTWRY, HTLIZINETIZ, BEE4nm D
58 FE Hfo.sZrosO2 (LUK HZO) (231F % wake-up
B OFEMZR I 21TV BRR BB 2 ML A AT
WEETNVEREZLTE 3], AWFETIE, 2
DETNOEYEERIET D70, v Ialb—v
X EREROBFBINME A MR LT,
[vIav—varFEIHREE LT wakeup T
DA T = ALILLTO@EY THDH[3] -
1. FIHPIREE (pristine JREE) TiX, BEFRZELN R A
A % pinning L. 3@%%‘[‘%7533«'[]%”&‘2}%“('%60
. BRYA 7V T OWMFET, HZO B Ol
DBEEIT 5,
3. R OBENC LV ZZANHER L, RAL D
de-pinning 23E U, FREFEMHENTEHT D,
ZOETIINVDOKRIEDTZD LU TFTOFIETY I = b
—va raFEm L7 (Figl),
@ HZO 5z 2 S 5 —koThld| TE 7 1k,
@ FLHINITEESE % P E D AT FE SV THIH
BLiE,
@ SIHEOBENEREX dispersive transport £
JVIA][SIC 5 < 43 An B B IR IE
@ ERIVA 7 NVTELICEENERLELC
* LT, FTE DOMESE T wake-up BFEET 57
ZHIE,
® LFRDOWMEEFEDY A JNEMEYIRL,
wake-up 234 U7 B VEISE % 2P, & LTHITI,
ek OB B EEEEIZBI L TIL, Sibatov & [6]IZFE#L
S 7= dispersive transport D3 ATEAEL n(x, )%l

1

w22 e (2|

® a: “ﬁ‘ﬁ@?giﬁ((O <a<1)
TH Y. dispersive EDESNEERT,
® N K:iEH

Z OBEICHE, BT H L iETEEOBEIE
B2 G AR L, B A7 /W)%%’?%M:ﬁfﬁ L7z,

[ER-ZBLE]Fig2 iz, EHy—H L Ialb—
Voa AR R HLE Lf_n’**%“é%:ﬂ*ff [d]— D E SR
A7V TRREHE T TEOND 2P E—T &5
VIEECTHBITAZ LN TEZ, 2D L, B
REBEZBE LTARET VN, FEED wake-up Hi
GEEYNIBE L TWD 2 EER LTS, RFiZ,
YA 7 NENTKET D 2P O¥EIME R, BRI A
7V TR MIC L A E— 7 B> 7 K
EWV o TZEHREA KL TBY T VDR
MRS R &z,

[#53a] A0F72 Tld. BE 4nm © HZO 5875 5
\Z8B1TF D wake-up D JE B EIKA A% | lFEB
S HEET AV EHOCTHBE L, V2
L—a URERIE ST — 2 L BRI LT
B IBERETNVORYEEIFFTLELDOTH D,
KET WL, 5B DT 3, ZARFHIFB T wake-
up ?EU&H%DF%EF A~ IR S D,

[#EE] ARF721%. IST-CREST (JPMJCR20C3), JSPS %}
gﬁf(mmwsn\ TSMC e 9800 3 % 5217 T3

[Z%£3C#R] [1] 1. Miiller, et al., ECS J. Solid State Sci.
Technol., 4, N3O (2015) [ 1 M. Pes1c et al., Adv. Funct.
Mater:, 26, 4601 (2016). [ ﬁ’rﬁ%%r“% Eh, S
BEFEHAD 14p K503 15 (2025). [4] O. L. Curtis,
Jr., etal. J’Appl<Phys 48,3819 (1977). [5] H. Scher, et al.,
Phys. Today 44, 26 (1991). [6] R. T. Sibatov, et al., Physics-
Uspekhi, 52, 1019-1043 (2009).

(DGenerate an array representing HZO film

CITTTTTTH

1@Assume oxygens with a spatial distribution

| EEOOCEE

(3Determine oxygen migration distance

IHE=DNEN|

Electric Field
@Statistically wake-up after oxygen passes

F1g 1 OverV1eW of the 51mulat10n ﬂow
1.0f;

0.8

TiN HZO TiN

@ Mobile oxygen
DNnn-wake-up cell g

.Wake-up cell

S 0.6
o 0.4
N

0.2/

0.0¢

10° 10° 10 10°

10-10°10"10%10° 10" 10

Frequency

Cycles
Fig. 2 Simulation }lesults compared with measured data.
(a) 2Pr-cycles and (b) 2P-frequency characteristics.
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HfO. RIAEFEBE NN v/ R I2EITS
SEREREHAME ) A REMERICRETER

Impact of polarization switching control on physical reservoir computing performance
in a HfO:-based ferroelectric MFM capacitor
RAKXI', WAXI? OHE @K' BE €' #HH &£’
Kasidit Toprasertpong? ®mAE—?2 &HH &'
Osaka Metro. Univ.!, The Univ. of Tokyo?, ©S. Inoue!, Y. Ukezeki', N. Fujimura'
K. Toprasertpong?, S. TakagiZ, T. Yoshimura!
E-mail: yoshimura@omu.ac.jp

(iFroic] ERAIZEUD LT 2EAMRERLEICHOERICH ., AEN 2 O@mE RN 2 v
Ea—XOREARBL RO LN TS, BHAERILEEERO—~MLETRBICT2HE R~ Ny 2T
MEE INTE Y, FETRYIY F A —5EF(PRO)~DIGH 2 ER T 3[1], PRC & 13, PBLF A~ A
A DEIIGE ZFIFA L CHRERT T — 2 008 FRIZ1T O FETh B2, ZOHCBANERECISL T
SRR IREEZ U C & 5 7 v LR ARk ® b 1, WBIFERRIC BV I mIREDS 7 e ZHic 2l
THZLHEEL RS, BIHEITT v 7 RERE L MEEOBR 2T, Bl R HMEEEA T I B
THBBARENCNEZERNTH 5 2 LIEE L, Zoftto ERRENTH 2 2 L 2L 2T L7[3].
ZZTcHMEI, av T v EREYIER L RS2 R SMRKIRE £ L &2 5 2 L T[4]. PRC OEEERED M
Fa s,

[S2BR77 % & fE5-]  TiN/Hfos5ZrosO2 (6.3 nm)/TiN #3042 J8 -5
FEE-ZEFEEMFM)F v 82 & ZEERICH72[5], MFM ¥
¥ 83 Z(55pF)IC 2 ¥ F ¥ ¥ (90pF) % EHHE#E L 7= B D 73 W78
JEP-V Fith) % Fig.l 1033, WD 72D MFM F v o83 X DA
DIERDHMTRL TS, a VT vy I EBEERT 2 LI
Y., BEAESBKESFEMINTWE I LBbh S,

PRC OB EREFHTi D 72, °1°,0°D 250 il 7 v XL e v b
ZZAWBIE AL ZBV, 10 ms)DIE & BICHIGH T T MFM #
¥ XU X AIMES L LCTHIINL 72, HIMEOESIER S 1z :
AV FUHERHL RN ERE S, | SV 2B 20 4 i o 6
gL 7= EiEz2RE, — ViREEE LT, ZnbIcEADT %
TH e TGS 2AER L 72, ZOEADEL MR FIC X
DFEEIHE, 13 AT Y THi(Teey=1,2,3)D AJE 5 & Hiim < & Fig.1 P-V characteristics with
oo ZOTHEBHELEDFEEICOVWTIR, AT v 7T ICBITF S

201

Polarization (uC/cm?)

— MFM+cap
MFM

Voltage (V)

MFM-+cap and MFM
FBEBEfR R2 % W CEHi L 7zo MFM ¥ v ¥ X Hifk & MFM
oS v I a YT v H RESNER LA D Ty K0S 1
% R2DFERE Fig. 2108 T, 2 V7 ¥ B3t L 72355 Taelay=2
D & X HBIRR 093 &7 D BB LT3 2 &b 8
0%, TNFIYTYHICKZHERBIC X o CHBRKEDR | e}
BRBOPIC 072 C LA, MEOREHESME T Lz &
¥ THRRIE A AT BIE 16 U TR IRIE R U T & 72720 04
EEZ D, T PV R B X OCETRIGE O FEM 72 A & 58 0.2f o M
L. 7Fu7@ERtticEF 552 EZR IOV TEm T %,
[# &1 A B % & JST - CRESTUPMICR20C3) 3 % 8 % 1 2 3
ASPIRE(JPMIAP2312)D k% ZF 7= D TH %, Telay
(%% k) )
1] K. Toprasertpong et al, Commun. Eng. 1, 21 (2022). Fig.2 R* values of STM task as a
G. Tanaka et al, Neural Networks. 115, 100 (2019). function of T4elay, which were

. obtained by RC systems with
SL. Miller et al, J. Appl. Phys. 68.12, 6463-6471 (1990).

K. Toprasertpong et al, ACS Appl. Mater. Interfaces. 14,51137- MFM+cap and MFM
51148 (2022).

[

(2]

[3] L fth 25 72 EUSHAYEE 2B MRS 14p-K503-16.
[4]

(5]
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BAEERS — bk FET 21+ 2 2B EMN
WE) FN—HEERICRETRE
Impact of polarization characteristics on computational performance
of ferroelectric-gate FET-based physical reservoir computing
BRAKI! EERAKXI? WRAI® OFME ®' FL EX!' B £,
]k |2, MEREN . ' —9t? Kasidit Toprasertpong?, BAE—3 &H R’
Osaka Metro. Univ.!, University of Hyogo 2, The Univ. of Tokyo?, °Y. Ukezekil, S. Inoue!,
N. Fujimura!, T. Yokomatsu?, K. Kanda?, K. Maenaka?, K. Toprasertpong?, S. Takagi’, T. Yoshimura'
E-mail: yoshimura@omu.ac.jp

[T DIZ] ANTHBEDWUIIZER SN HEHOWKEZT, LV IHEE DDV RAREE
NEHENTWD, BHIWH Y R—3H5(PRO)IL., WL R OB 22 MR 22 R BE 2 3 ELCIE A L,
R a2 b REMEER S CIERREENE W E &S (1], ITHE IR, VP R—Lhahnd

ZOWELRE LT, EARTERAERAE AR (MFIS) fEEOMFFEMRS— NERDIR T v
/7\57 (FeFET) HWH I T &E 7o, D BEEIZ K 2 FelEreE, é‘En‘%ﬁ/EK%?ﬁJﬁﬁﬁ”é & T,
VEEBEMERENFEIES LTV D [2], ARAFFETIL. SEFBERD I MZEE) & PRC IZBIT 5 58 PERE
k@BﬁﬁA@ﬁﬁpﬁﬂ%EEﬁ}: LTW5D, D=9, %%%ﬁiﬁﬂﬁmﬁﬁ’ﬁu I £ COELAINZE ATRE
\Z L. BRFEFEMAR N A A L DB A YRR U CHMAR MR 82 L 5 PR MRl 2 KB T& 5
MFMIS #3&® FeFET Z£:H L7-, milali%, fcol@Eh{EE LA, ﬂ?}fuﬁﬁmﬁ’ﬁu ELLFIZH D
Z L ER LN [3]. FeFET O 7 HEIR COMUN 2B OMENRFEETH 0 | SIEIEREOIE F 2
Wie, AFEERTIX, FeFET ~DANIZHK L, 7% v NEEEMIND A 7’7\%EIUJIJL F
IEAFFE S D = LT &k D58 MERER X ORRIB A E~ DB 2 72,

[F2Br 515 L R 77— MEZIEOBIE A 10nm, F ¥ FUIE, £ SBZHZ2H4E 50,20um O
n-MOSFET O /%' — MBI, BEEHK 10nm D Hfy 5Zros02 (HZO) % UK U 7= ik AL & v /3 &
A ZEFHEeT H5Z & T FeFET R LTz, 7 — NEEDO RN HZO ®EICHIINEN S L o1
FFWORELEZTE L, Fv 30 XD EFEME MOSFET O 47— MEMOEMERIT, 1:13 & L
770 @ FeFET ~EHE 5V, FFRIME Sms O MR A £ T IEAN T & L7 990 ﬂﬁl@;%?&/\“/m
ZADL, 1729025720 10 SEE L7 KL A > — 2B EFbs) Z FV T 10X990 D Y H /83—

DARAEZ FTATH x Z ARk LTz, _@W‘ 03V £ TOAF 7ty MEEVw)IZDOWT, %nfchlm
ZRE L7, B1IE, Vee=0, 1, 25V IZBITD Ips DIEAE R L TEY | Ve OEINZ N, A
PV ANZHIET D BEFBHAR L 72> T D, x 1220 T, BIBFEMRICLY 1-3 27 v FRIOA
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Fig. 1 Ips waveforms of FeFET
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1. Introduction: Hafnia-based ferroelectric field-effect
transistors (FeFETs) are compatible with conventional
CMOS processes and are regarded as promising candidates
for non-volatile memory applications owing to their fast
access speed and scalability [1,2]. However, silicon-based
FeFETs suffer from poor endurance, primarily due to
interface degradation and trap state generation [3]. Recently,
FeFETs employing oxide-semiconductor (OS) channels
have demonstrated improved endurance characteristics and
back-end-of-line (BEOL) compatibility toward monolithic
3D integration [4,5]. Although many studies have reported
robust memory windows (MW) and stable performance in
OS FeFETs, the underlying mechanisms determining the
difference in the endurance behaviors of FeFETs with Si and
OS channels still need further investigation. Quasi-static
split C-V (QSCV), also known as single-pulse charge
pumping, has been widely adopted as a rapid
characterization for trap state in various MOSFETs [6-10].
In this study, QSCV techniques were applied to investigate
endurance behaviors and trap generation in Si and OS
FeFETs.

2. Experiment: The device fabrication began with sputtered
TiN gate formation, followed by thermal ALD of a 10 nm
HZO ferroelectric layer. Subsequently, a 1 nm AlOs capping
layer was deposited via ALD and then annealed at 400 °C to
crystallize the HZO. Following this, a 4 nm In205-SnO-
(ITO) channel layer was deposited by sputtering.
Source/drain electrodes were formed by sputtering a 30 nm
Ni / 20nm Au stack. Fig. 1(a) illustrates I-V and P-V
characteristics of MFIM representative capacitors on the
FeFET sample and back-gate structure of fabricated ITO
FeFETs was shown in subset. Fig. 1(b) shows DC I-V
characteristics of ITO FeFET and a distinct memory window
about 2.33V was observed. Fig. 2(a) illustrates the pulse
scheme of voltage sequence for stress cycling and
corresponding MW during cyclin% test. MW of Si FeFET is
degraded to 0 V after around 10° cycles of bipolar stress,
whereas MW of ITO FeFET is comparatively stable under
severer stress.

3. Results: To evaluate FeFET degradation, trap densities
need to be extracted before polarization switching (pristine

state) and after cycling stress (degraded state). As shown Fig.

2(b), QSCV measurements were performed with varying
rising times, and the net charge was obtained by integrating
Isp from to to ta+(10ps). Fig. 3(a) illustrates the charge
dynamics in OS FET during QSCV measurement. When Vg
rapidly increases and off-state FET turns on, neutral
acceptor-like states below the Fermi level capture electrons
and become negatively charged, which causes a peak in
corresponding transient S/D current, in addition to channel
charging current. Then, following by decreasing Vg, the
Fermi level of on-state MOSFET become lower and the
acceptor-like states above the Fermi level emit electrons
slowly, which can be observed in the broad tail of current
during Vg falling. Fig. 3 (b) shows extracted Niap during
cycling test. The Nuap of ITO and Si FeFETs in the pristine
state are comparably low, while after ferroelectric sweep
Nip of Si FeFET increases to 103 cm™2, indicating HZO/IL
interface is severely degraded due to polarization-induced
electrons trapping/recombination [3]. On the other hand,
Nirap of ITO FeFET is comparably stable and does not
evidently change after cycling test.

4. Conclusion: We have experimentally explored the
potential to utilize QS split C-V as a powerful tool to
examine generation of trap density before/after degradation
of MW during cycling test. We examined the difference in
trap generation and device operation of FeFETs between Si
and OS channels that Si FeFETs undergo significant

© 2025% ISRYEES

degradation after ferroelectric switching, accompanied by
considerable trap generation, while OS FeFETs exhibit
better immunity.
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Fig. 1 (a) P-V and I-V curves of TiN/HZO/AL.O3/Ni/Au
MFIM representative capacitors and (b) DC I-V
characteristics of fabricated ITO FeFET. Ferroelectricity
was confirmed.
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1. Introduction: The discovery of ferroelectricity in hafnia-
based thin films has advanced non-volatile memory
development due to their scalability and CMOS compatibility.
[1] However, reliability issues remain critical, particularly
imprint—a gradual shift in the P—E loop—causes retention loss
and write failure. However, research groups employ varying
methods for write pulses, coercive field extraction, and wake-
up conditioning. [2-6] Since imprint’s quantitative analysis is
highly sensitive to these parameters, such inconsistency leads to
difficulty comparing across studies. This work systematically
investigates how voltage schemes influence the results and
evaluates the underlying trap dynamics in the imprint.

2. Measurement: As depicted in Fig. 1(a), after several write
cycles, a 10 kHz 3.5 MV/cm triangle wave is used for the initial
state measurement, then a rectangular wave with duration time
tw is used for state write. After holding for s at V=0V, a similar
triangle wave is used for the imprint state measurement. The
imprint is evaluated by the difference in E. between the initial
and imprint states. This work focuses on the shift in the positive
coercive field after negative write (AE+").

3. Results: As depicted in Figs. 1(b)(c), even without #,, a clear
shift of the P-V loop can be observed (blue cycle). This shift
happened in the write step and is unrelated to the hold process.
We defined it as a time-zero imprint |AwEc+"™")| to distinguish it
from the time-dependent imprint related to #n.

Then, it is worthwhile to investigate the influence of fw on
total imprint. As depicted in Fig. 2(a), longer #y results in more
serious total imprint, with a slower increase rate. To confirm the
relationshig between #y and time-dependent imprint, |AiEe:"
W= AE+ |-/ AwEe+ V)| is used to remove the time-zero imprint
component |AwEc+™)| and define the time-dependent imprint
component |AEc+")|. A clever weakening of |AEc+")| with the
increase of #v can be observed in Fig. 2(b).

Compared with the wake-up condition in Figs. 2(a)(b) (10*

times), Figs. 2(c)(d) describes both time-zero and time-
dependent imprints weaken after 107 cycles. Further analysis is
necessary to understand their behavior.
4. Analysis: Previous studies have demonstrated that the
imprint behavior is mainly contributed by charge injection
induced by the interfacial electric field, leading to an
asymmetric charge distribution within the device.[5] As
depicted in Fig. 3(a), in the write process, the time-zero imprint
is mainly determined by the local electric field caused by the
externally applied voltage. During #, as depicted in Fig. 3(b),
without the external bias, the interfacial field originates from
the bound polarization charges in the FE layer and the screening
charges at the electrodes, plays the leading role in the time-
dependent imprint process.[5]

Meanwhile, after #v, the accumulated charge partially fills
trap states and screens the internal field. As a result, the charge
injection during the # becomes more difficult, and the time-
dependent component is reduced.

Finally, trap sites are redistributed during wake-up cycling,
reducing their interface density. (Fig. 3(c)) This leads to a
weaker injection charge-capturing target, suppressing time-
dependent and time-zero imprint (Fig. 3(d)).[7]

5. Conclusion: The time-dependent and time-zero imprints are
carefully studied by modulating the voltage schemes used for
imprint measurement. The result shows that imprint behavior is
highly related to the trap-site dynamics and charge
redistribution. This work reveals the importance of proper
voltage choice for accurate parallel comparison and imprint
minimization.
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Fig. 2. (a)(c) Total imprint |[AE..“")| and (b)(d) time-dependent

imprint |AE.."V)| as functions of #, after different #, (from 10~ to 10°

s) after (a)(b) 10* and (c)(d) 107 wake-up cycles, respectively.
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Fig. 3. To simplify, only negative charge behavior is illustrated. (a)
During ¢, time-zero imprint is dominated by the local electric field
from the externally applied voltage (b) During #, the bound
polarization charges and screening charges generate the interfacial
field and cause time-dependent imprint. (c) Wake-up cycling leads
to a more uniform trap-site distribution across the HZO layer. (d)
The redistribution reduces the interface trap density, resulting in a
weaker imprint.
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Cycling induced imprint phenomenon at intermediate state used for multi-level
operation in HfO2-FeFET
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Frontier Technology R&D Institute Kioxia Corporation, Yokohama, Japan
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HfO,-FeFET is a promising candidate for emerging memory, due to its high-speed/low-voltage
operation and CMOS compatibility. Recently, excellent multi-level operation in HfO,-based FeFET
were demonstrated [1], utilizing intermediate states composed of mixed programmed and erased
domains with various coercive voltage (V.). However, imprint, which is a reliability issues specific to
ferroelectrics, is still a challenge. Figure 1 (a) shows a possible scenario during multi-level operation,
i.e. cycling between erased state and intermediate state, where high V. erased domains (E) remain
fixed even during cycling. These fixed domains could be affected by imprint, causing a change of the
required operation voltage in the following full program operation. While imprint during retention is
a well-known phenomenon, imprint during cycling has not been investigated in detail yet. In this study,
to clarify imprint effect during cycling, the polarization reversal current in HfO,-FeFET after cycling
between erased state and intermediate state is analyzed. As shown in figure 1 (b), the asymmetric peak
splitting in polarization reversal current between program and erase operation is observed, which is
the evidence for cycling-induced imprint effect in each domain. As depicted in figure 2, only high V.
erased domains (dark grey) remain fixed and hence are affected by imprint. Therefore, the operation
voltage of the following program (erase) shifts to positive along the right (left) side tail of the red
dashed distribution, while the required operation voltage of the cycled low V. programmed domains
(light grey) is not changed, resulting in an asymmetric peak splitting. In fact, cycling induced imprint
is more serious compared to imprint during retention (fig. 1(c)) and hence, has to be addressed to
ensure reliable multi-level operation in FeFET. A shown in figure 3, we successfully demonstrated that
cycling induced imprint can be avoided by performing full program/erase before programming the

intermediate state.
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Landau-Khalatnikov A2 H 1T 5 0 DEKRIZDUNT
Physical meaning of p in L-K equation
BHXE! EHRH? °BE B! HH EA?
Free Engineer !, AIST?,  Akira Toriumi!, Shinji Migita?
atoriumi3@gmail.com

AIEl O AR 2123\ T Landau-Kharatnikov (L-K) 5 20U Bl 2 BIEAL IR & 452> T
DY) R ERICOW T Lk L7722 [1], MZE > T o bbb nirgiz B
IZL72DT, ZOHTENLD o0 &V EHIZOWTOYBNERIZONTSH 5D LELEL
THD.

Landau JEBRZ DM 4 IROIAE TE 5726 = Gy + 1/2aP? + 1/4P* — EP & FARIZ LTz
L-K TR EHNTEAD. ZZTPIFFRFEMERV ALV TOSBETH 5.

P G dp t
pPo-=—75, DpP-pte= =
dt oP

P 2XFeE=
p= P— , TLK = Zp *XFeE=0r € = % ) PS : ﬁ@*u%*@
S

’ t =
dt’ Tk
N

R B MR R RN R DB O NI p & Ypeo EWVVO HFIZTRTEENTND Z
EHRLTWD. P-V R RIS AN I R SRR O SRFE BRI R D A 4 OB TS &
i3 A DZEACIZHISE LTI T TH DA, EBRTITENEICBIT 2 B O L L% EM L
DA ) == TEMOENE LTEH L TWEETTHY, BONTH THMREE TWVWD
MWhnb7ewn, PT EPLDBEREE & BITRS > T B2 oIS SR 2 TWDH D
D, EREMIZET DBEMOSEILELS TH, BEANTIZH D~ Oy = > MMIEW
TIEED L HITEMDAADENL L TWL ATV, L-KeqldZNEik LTV 5.

FEEOMBHZ BT HIEADOSR LIIREE L W) DL, TREFNORIETH R A 4
Vi a L EREEDNIR U o TREECER M NBIRE I N TWDIET TH LM, ZOIREN
Ffin U723 SRR R ES BT 2 L 2 bns Z &b, B 1 (XA
R L7z & D IS BIR ORI E - T, JFTRENTS< L FHEMENEL 20,
BN D & A A UFERMENIRL 725 Z LITEKAMICL - B H LW [2]. o0 o= b
DO—J; (BB TIZRWZ EIZHEE) CTIHREEMNAEL 7250, M7 CrddtaEIciERx L
BT OIEN Y N X DITTTHDH. 5T 25 LMABEROMSGTIIE 2 O X 5 IZEMIAm
WEENZT 22212, S =y FOWu CIZEF OB OMAE: 2 2780 5
NDHZ LI d. TOFRELE L TAREMEINELDITTTHD. TNNERNC p THRE
NTNDEEZLNDDTIEIRWNTES D .

screening chargesE E=0
HK
o ;z,z::z:'g % %
%ﬁﬁAW+C
(=) polarizaﬁonﬁ D &3 \/\/ E O ﬁ
J: 1 ) . g Ferro E %
1 F AN
screening charges Sunitp 4' |7 Sunit p

ﬂﬂ " ."LP

1. SR LE S A F o fEd L ERES DO ATH. 2. R OB ESE TR ORI (e, h 137
BN TS DIIHRDIEDFEF & RE) faf OFMEZBER L TV D).

[1] IS (2025 #). [2] W. A. Harrison [[E{ADET-HEE & Wit .
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EFEEMR HLZr0: [TH TS C-V FEDFEEEERFLEORE
Observation of sweep-speed dependence of C-V characteristics in ferroelectric HfxZr<O>
RABRL CMD)#II &z, rh B K E— F—FS5H9—FrRY HOTF1u b
OH. Matsukawa, M. Takenaka, S. Takagi, K. Toprasertpong (U. Tokyo, School of Eng.)

E-mail: matsukawa@ mosfet.t.u-tokyo.ac.jp

[ R] RFFEAR HEZrO2 (HZO)I X505 5 /o 1
WCERT 2EBERLLB/FEETHY ., Hko
high-k MEFE D bEWFEBEEL LGOI ENDE
REDEFT A A~DIFEAPBRIERTWD
[1]. HZO OFEZRIL C-V HIE TH L - A &)
BEHEND[2]8, D C-V RIESRMEITHEMES
NTELT, MEINRZWI ENZV, RIFZET
&, C-VHIEESRMED 9 B FRICHRS EEEDSRERIZ
FAETRHBIZ DWW THRGE L= THRET 5,
[EBRFIE]INE LT 31 A%, BEE 5.70m O
Hfo.6Zr0402 % FV 7= TIN/HZO/TIN ¢ MFM 3 + /%
VHETHD, TAADFEFNIBIER—TH D,
AHFGED C-V RIETIX, 2 Vb 2V OFIFHIC
0.08V T OEEAZ LD | FARUTHOWT/IMEEE
BAFHE Lz, 2V~2V I CTHEEORS 2170,
75 | B e 55475 | RER 23 2 40240 0.1 HZ/10 s,

1 Hz/1s. 10Hz/100ms., 100Hz/10ms & 725 £ 9
WCHIEZ1T > 72,

Fig. 1 (. AHFZE CHW =/ MEBEREDOHIET
B2 LTS, /IMEFAREIT, 30mV D/l
I AV O EIEICNE LB & AQ &
WCRHM L7, BARMICIE, BREIENEET D
F CORER (delay time) Z %) 7=, MK
BT DEEDNS ERV/ASLETNRY AV [T
BLTHMAD LI-BRAEEET 5 2 L TIRhE
FEATOE AQ &R, AQAV Z/MEEREL L
7o MR O E MR 200 kHz, A SR IZ47 5]
HEICED LT 1ops Q AW TH Y, F5IHEE
W2t U TS 58571 delay time DR & DA T
05,

[BREBL] SRIEEICBT S C-V JIER
R Fig. 2 1T d, FERIT-2 VD 2V ~OfF
Gl BEHRRIZ 2V 252V ~Offs | 2Rt ffs s
FED ERDIZo, FH &S /MBS B E N
TOHRETHRRALND, B, FERNE—7 &2
Z DHUEIEATICBW T, 5 E 2 & oflEM
DENRKEL 2o TE Y w5 E R E i
DIGEICEEERIFL TSI EERELTH
D

PLRBIEAHE (048V) ([ZBWTC, &fmalEEIC
BT 2 EBRDOIEIIICE D FERIEL Fig. 3 TR
7, Fig4 X Fig. 3 O/ — 7 E5 OILKIK T
HY . BWIRSIZIW T, BIEAECKT 58T
BOBDISEREY L TNWDHZ EERLTWD,

double sweep
A
t

Current (1A)

Z OBGIT . ARE EE DNV AIC S DOEIE
WCEHIME N D RFEN RS20 BRSNS L%
B2 % 2 &0, /RS R IR O S I AT Y
WS NBM]IZ LIck o> T, IMERICKT 2
MO IEE DAL T D T LA 5 ATEE
WRHDZENEZLND,

[#53%] 7075 B (K HEZn«O02 12%1 9% C-V JllED
FEFITIm D R R L RO E
WTHIESRMFICHEET DM EN S H Z L BN Rg
Shd,

[ERE] AR 2213 R AR 48 2 (23K20951) D 42 1T K 0 Fhi L 7=,
(B3]

[1] M. Jung et al., Nano Convergence, 9.1: 44 (2022)

[2] M. Park et al., ACS Appl. Mater. Interfaces 10, 42666—42673 (2018)
[BRRJIMtL, S5 FEF 2R E A=, 14p-K503-14, 2025

[4] Z. Liu et. al., Appl. Phys. Lett. 125, 072904 (2024)

delay time

sweep step

Voltage

Fig.1 Description of the measurement process.

180 T T
Sweep Scan (freq.)
. 0.1 Hz
§160- ——1Hz
[}
g
< 140
b=
o
<
% 120
o
100——; = 0 1 2
Voltage (V)
Fig.2 C-V characteristics and sweep-speed dependency.
34.0
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€320
10 3315
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Fig.3 Measured current near the coercive " time(us)

voltage.

Fig.4 Enlarged view near

the peak in Fig. 3.
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10a-N205-1 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

T/ FAVEDFEFEUOYOBRREICLSITENER EERIGH
Industrial scale synthesis of nanodiamonds via detonation process
for biological nano quantum sensors
F4ELL, RAET? O%E HH L2
Daicel Corp.?, Univ. Osaka?, °Yuto Makino!?

E-mail: yt_makino@jp.daicel.com

BR-EHLPLT A F B LEER LI/ 44 YEL K (NV-ND, SiV-ND) 1%, Hifa
PUTEAFREZ b, HILBREISE T 52BN PR X OR E U2 "I 2 L AERNT
BREf 2 & o LCHER I TWD [1], T4 TlE NV-ND B LT SiV-ND & HW 7z
MIRNOREFIARB S D72 L, ERNRMEREb#RE SN TS [23], Zhb DOl s
BEx, T/ XA YES FETEUVFOFEAICHMTIZHREREE L, KRESHKIEDORRENE
ENDHLIIToT, FITHEAINTZONT ) XA YT N LEB CRIERTRE 0B #EE T
oo, BT, R EESEBRICAE T 2 BEIREE (53500 K, >25 GPa) OEkE+H T, /&

WO TORFBEIFTENI T 2 XA YEL NEBRRFICKRESKRT 2 FIETH D 4], BIRETER L
T2 EAXESRIZE, BESTFO= eIk LEEFRRFPEFICEENTEY, Znx
ﬂ%kaV¢®@%ﬁﬁﬂ%ﬁ%éﬁ]—7ﬂSNND@@%émm$wfm\&4$ﬁ%@

I 20BN DD, WMEITH T A FEWEIRE LTBEEEZ W T SiV-ND DA R RES
éﬂtﬁ%%%@ﬁ#okﬁ]ﬁﬁﬁ%ﬁﬁ¢ BIFDF A A YT ROBEMEICEA L
LFHEED 7 A FAL AW ERINT 5 Z ENEE LB 2 T30 Tl 722 TR 2 F5 & 3R
DM OHEE LT, HEEMMEICESE HFEFBRI A FMaWETE L. ZhaiinL 2@ 4 i
WEEREITS TR GO T ) A YT ROFEEALT b SiV Fbo¥re 71/
VN BIER SN Z LD, SIVE-ND ORI E A MRS L7 [6], METHiA IR, BERAR LT
SiV-ND D&t o4& L TOIAFRICET L, ARNIREFHI A fR M L 7o VERERHG 21T - 72
SiV-ND 23R B 74/ VRO Y — I (EDORERGIELZTM L & 2 A, 2 OIRERE L
¥%) 29kHzY L RFEL SN [T, D SIV-ND OEHPR 713K 20nm T 0 | A RN TR

BT DT /A AD&EFv V& L TORREMEIN RSN,

A TIX, BB SiV-ND OfFZRICINZ . A U <JEFEARL L72 NV-ND (2K 57/ 22 OIR
FEFHANC B4 2 B & 28 200 [8]. T OMFERR R AR T D, S HIT, I DBEHFEEH LT
FEAYEY NE 2V ORI R LA R T D

[1] E. Moreva, et al., APL Photonics 10, 010902 (2025). [2] H. Yukawa, et al., Nanoscale Adv. 2, 1859
(2020). [3] W. Liu, et al., Nano Lett. 22, 28812888 (2022). [4] J.-C. Arnault, Nanodiamonds: advanced
material analysis, properties and applications (1% ed.), Elsevier, Amsterdam (2017). [5] D. Terada, et al.,
ACS Nano 13, 6461-6468 (2019). [6] Y. Makino, et al., Diam. Relat. Mater. 112, 108248 (2021). [7] M.
Fujiwara, et al., Carbon 198, 57-62 (2022). [8] F. T.-K. So, et. al., APL Materials 12, 051102 (2024).
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SHEFLUVAFT/ FAVEY FAOBTFHREBEHN U5 —H 3

Electron Irradiation NV Center Formation on Nano-Diamonds for Quantum Biosensors
Part 3
QST EFH#eEt ', OST EFEMB 2 QST EBEMS, FHibXE!
OFE Gz, ME B2 &8 @' E+E #ac: kA #4° KB R
QST QUARC, QST iQLS?2, QST iQMS?, Tohoku Univ.4, °Hiroshi Abe!, Kiichi Kaminaga?,
Saiki Seiichi', Ryuji Igarashi?, Kensuke Osada® and Takeshi Ohshima'+*
E-mail: abe.hiroshi2@qst.go.jp

NVF ) Z 4 ¥E RND)F DEZ-ZZANV)E o Z =T, Ak BFE o —E LTAETH
V. AEMERRICEE D BUNEEZLOMIIEMEIC L AR - BRI L OB ATER Lz AN A
A=V 7B E LTOIABEIfRF STV D, BRI Ma~DB NGRSk v v 7
HALILTWA[], ZNHDIHIZENTIX, ¥4 FPES RHEAONVE S Z—NVO)D L Y 2h3
7R AN %, AV URHEICENT BT /) XA Y E Y RENDS) DR RD TS, =
AVE TR - FIEE(LFNDsOIE A A BHE L. B HRIRET I L OV O 1% O BB S D e klz
YA TE 2, BIRERT) TORY & ZDBONVERBIE Z 1A G b5 RTEL . Eil
(HT) COMRE 21T 9 F1EO2 D MRE £ — NIC L ANVIERED H#R[2]3 L OB FHKS E oS
[31&1T->CT& T,

AHFFE TIEEEPRIAES0 nimONDIZ X L, 2 MeVE TR B ORI 2 G L7, B FRREIT
XA YXE NEREFHRICEALEAT DRI DHD . ZHODEANL A YEL FHOEHER
M EfERT DL TONVEV =D IS, FRHEE—F (RT/HT) ([ZBIT HE RN &
D bz 7 4 FV I R v APLRIEIZ L 58906, B A B2 RIBESRAIEIZ L D
NVIEEEFHG, 3 L Oek R ILEODMR) 2 > kT A2 MIEIC L WIT-o 72, TOFERE, 2x1018
em2 MRS B OHTHSTZ L 0 /FR L 7-FNDsi&, RTHS D56 & ol U CHOBIREE DS RI205 SR EE I
2B EBRALNCR o (KB o Z O[T E1x108em?2DGAICB W T H R TH -
7oo BRI A A vy RPISEA S ZE L O PR A (R
L. NVCOERIZAEFNA# < FIREMED B D 2 & D3RR S Tz,

CHAS ORERIL NVCE BARICEAT 57D OETHIBHE  woul ™|
HOREICICHEE R EH A2 522 b0 TH D, AiFETHLNTE
AL, EYERENVCT NA ADOBHFICEBR L, &1 Hifi o8 ot
BICHET 52 LN s D, ool Y

[&E] ARWF5E1X ISPS B % JP24K03290, MEXT Q-LEAP
(JPMXS0118067395) DBk 2 5% 1 7=, e

[&2& k] Wavelength/ nm

Fig. Correlation between irradiation
dose and PL intensity by electron
epithelium by fluorescent nanodiamond, Nanoscale Horiz, 2024, 9, 1938-  irradiation(HT/RT).

1947.

[2] BTERGE 2 fh, ERETFE AT A vEY FAOBTRIBE NV & % —JERk, & 84 [A]
i R K TR TR 2, 2023 42 9 A 19~23 H (REAT) .

[3] FIEhiEs fih, AREFE T ) XA VEL R~OEBFHRBIH NV B % —JE 2, & 85
[l A BRSPS, 2024 529 H 16 ~20 H (i) .

20000

2E18(RT
NV: 800°C(10h49m)
—— 2E18(HT: 800°C)

10000

inensiy

1%10*

[1] T. Hamoya et al., Intravital microscopic thermometry of rat mammary
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23V 2SR IR IE IR EHANIC | 1 7=
F 7 X4 ¥y FH NV & v & —OHREFH
Characterization of NV Centers in Nanodiamonds for Pulsed ODMR Measurements
BXRET!® CE0O 987 ME MEL B JXL, BH F%', R BEXB, 8H E,
Waseda Univ.! “Ken Sekiguchi', Kazumi Abe?, Ryota Nomura?,
Arisa Oda?, Keitaro Antoku?, Takashi Tanii?,
E-mail: sekiguchi@tanii.nano.waseda.ac.jp
Fim] 7/ 24 ¥y FhoER-22h0 (N kv 2—) BEVEREEEEZET /20T
L, WEEMED ToREBMCX 28Ty v 7oL X v e LTChEHI R TV R[], S
A ODMR i3 F /7 AT — A TORBBERA Y VBRI ZAIREICS 228, 7/ X4 ¥EY Ffd NV
v X —D8G, ZOEMAKEELCHE 2 v —L v AR & 72 o T>¥r 2 ODMR EHHI
ICET 2NV 2y X2 —% 1o 2008 L, BB T
= — VI X B RHESGE S A D LT R 2 A3(2,3], K
HE 2 70 215103 7 <, il 4 DAL D) F 0 Helig S it A3
Wiz oZez b Zzo—-KHeE2LbNE, RIFFETIT,
NV tyvg2—FFA Y% 7a—7¢ 325 DEER (Double
Electron-Electron Resonance) Etillic X 23562D P1 & v
X —BFAEVOBRMICHT T, BRT = — VLB A
VIV, [5FET T X~ AR DR & BRI ISR L, ol
ZMUMTFCPlevx—F1rAav ol zilsar,
(=8 /77:] 50~200 ppm DEHK % & HPHT AR F/ ,

XA %% F (Element Six 8, PR 180 nm) 1253 Fig. |l @ NV BV X —&H T/ 2 A ¥
Ty ROMERTMBHE

5 pm

~

b)
Init. RO / Init. RO
sl 1 L
A T T T T
. Mw_ B BB

T, =1.25ps

1orescent intensity [arb. unit]

7 == (800 °C, 2 h) %ZfiL, NV vvx—%JEKL (b) Hahn T =t — | G5 B

7= (Fig.1(a)), #tWCHEHET =—n1 (465 °C, 2~16 h), Tnit. RO
> N 0 — ~ P S N 4 ERNIN EXC]—I—D

A VS, BRI AR EREL 72, 55 7R v -

A YA L ICE L, Hahn =2 —3C X 0% © NV @

VY EZ DAYV ak—L v AR & BERLE M % S

L 7z (Fig.1(b)), f#i4etk T < DEER MIE %47\, P1 &

v 2 —OEMHIMHEER Z B L 72 (Fig.2), KFEFR T, , : : .
o . . 585 685 785 885 985

—HOFERZBEL T2 ODMR EHHlICET 3 0L MW?2 frequency fym» [MHz]

S HERMEL RS A LFEIFRC, Pl vy X —FTF ALY  Fig2NVELZ—Z L5 Pl ¥ —

, . @ DEER I 7E#& R
vomtiERIcoOWTHE T 5, b, KR IIEHTE
(22H01921, 23H00169, 24H02333), ARIM, DEJIZMA DR Z 32V 7=,

[1] Y. Wu and T. Weil, Adv. Sci. 9, 2200059 (2022). [2] ]. Tisler et al., ACS Nano 3, 1959 (2009).
[3] R. Tsukahara et al., ACS Appl. Nano. Mater. 2, 3701 (2019).

Fluorescent intensity [arb. unit]
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AFRNMNEREERTTEH5FA4AVYEY FROE—EHRLOERE
Observation of near-infrared single color centers in diamond
WRAIEHR !, FRACSRN?, tHEM#HIE: CMDIER W' &)l HE!
FE EH' =K EAY JIE EALIE BFE' KE BN
Kyoto Univ. !, CSRN Kyoto Univ.2, NICT?* °Ryo Shiotani', Tetsuri Nishikawa', Naoya Morioka'?,
Shigehito Miki3, Riku Kawase!, Hiroyuki Kawashima!, Norikazu Mizuochi'

E-mail: shiotani.ryo.38d@st.kyoto-u.ac.jp

[#E] A4 Ve FPOATLIIEFERFFAFEFE TR E~DISARHIFF SN TN D,
FRIZ, ARSI, BT 7 A ASREBRNTORBED DN 2D, B FBESERNE T
W2 LCWb, LoaL, ERMNBICE N E /T 554 vEY RHROBH.LOMEFNIEARE LT
9&<\é%ﬁé%%ﬁﬁ@%ﬂéoKﬁ%?ﬁ\mD%F%VA%mWﬁ4?%VFﬁWL’
LS E (CVD) BERAK STV AHEENT, ERIMEICE 2 G35 B— a2 80 L

72D THET D,

[EBr & FER] ¥ A v FRBHIILE S L —V —BAMBIEE R E 730 nm, ML X
NA=1.35)T#IE L7z, FHPL)A A —JHIEIZF\ T, HPHT FM PIZINE L7z PL AR » 23]
MIhle, ZOARy M, BOHBEBEK P@RE LY, H—0afhLThd Z &R I
(Fig. 1(@))e ZDOEHLIZHONT, ¥ U a VSR Z W T PL A7 M Z=RTHIE L& 2
A, 870 nm FHTIZHi ' — 7 & RO RN D F LB S 7z (Fig. 1(b)), KIT, [FIERD 2~
MVERT D EAFNI DN T, FIERCKAERIE 21T o 72, £ OREE, [121]8hE L O[211]HhiC
—HT D FA AR oA BRER, BEE) &, WITNORSETALIC S —E LR WAL &R
B (IR, ARARY) DMFIET D 2 B3> T (Fig. 1(c)). /2. WL OO EHL T

WO ZHENR BRI ERE T LTI CE R WREBE S R o, ABERTIE, Z
O OFEROFEMZOWNTEEMmZIT 9,

AHFFEIE, MEXT QLEAP(No. JPMXS0120330644), BHFE:(25H00845)D %18 %% 1=, £71-. &
ST JIST S E AT (No. JPMIPR245C), BHFE:(25K01262), ASPIRE (JPMJAP24C1) D Xk % 5 1)
77

(a) (b) 145 140 OPRSTEY F) 15 1a0 (c) [211] — [121]

=
o

o
@

o

W t‘ MM
W WMWNWW

0 1000 2000 3000 4000 850 900 950 1000 1050 1100 )
T (ns) wavelength (nm) [121]

e o o
=

1Y

normalized intensity

=
o

[211]
Fig. 1 (a) Autocorrelation function g?(zr) after background correction. (b) Background-subtracted
photoluminescence spectrum of a color center in the substrate with 730 nm excitation. (c¢) Excitation polarization

dependence of the normalized photoluminescence intensity.
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ANARBEARIVRDORREER £V RMDIHRE
Study of carbon-related spin defects in hexagonal boron nitride
RRE!, MM CO03) b #E ' B8 BE 2 80 W2 E4K 8L MR B!
Univ. Tokyo !, NIMS. 2, °Yuki Nakamura', Kenji Watanabe?, Takashi Taniguchi?, Kento Sasaki!,
Kensuke Kobayashi!
E-mail: yuki.nakamura@phys.s.u-tokyo.ac.jp

A R¥y o REEPORA YU RIGIE, B0y - BFEE - B Ia b —FEihdt
Lictkx R BT HiR 2 RBT 572007 T7 v h 74 —5 L LTHIRENT&E 2, TOREFNLS
AYEY FHOERZEANV)FLTH L0, ITFETIL, NHBEERYFEOBN)FOR T FEZELL
Ve )W Ei-7e 2 Kifa s LCTHEB SN TWA[], b, &t HISAICE TS hBN O
AU REaDOR Y 2 =— 7 RMEEIE, BBN 3 2 ROCWBEThH D Z L Th D, hBN ZRIEXIRICHE
BT D L, £ TH DV & OIEBEHIEUR A — VTl 5, ZOIEDNRICESE
FRHEEON L2 &IHICE W, VEEAWEE Tt v IR ST 5[2],

L LBURTIE, VR E W& v 0 7 OREIE NV HULIZ RIX 720, VEITFRNEEE D
FLEBNEEHER CTHH720, B—OVg BRI TE W IE ERNTRENE L < 991 [3], £72.hBN
IHEROTE DT R TREA Y U 2RO 72, B IEIR(ODMR) A7 kL DA —HEE A
JRK 2B Z L BRER TOERNE R->TWD, ZUHDOREERZRNAY U KIaE RHTZ &
X, BB 2WTTME TH D Z LICHRT ORI AR R T D712 DICEETH 5.

2 CHA T, BT ISR L S 7z hBN I R BE A B RMA[4ICER 5, R~
IXFESEBRE 23V D 200 5 LA EFRO (T 2B NV L LD R0 ETH Y, T TITH— - 73
YITINVDEIFIZOWTEIR T TO ODMR PRSI TWD[4], ZDOLHITENEE EZFF>—
FHT, BRINTHL RN =), KIS ODMR OFEfli7e A 1 = X L% hhd & LTk b AN
RYMER A TH D Z LN RKOBETH D,

AFEFRTIE, hBN P ORFBEA & KIFIZBT 25 x O ZERER 2 MET 2, milkmEA K
IR > TER L 72k F—7 hBN(ChBN)fEfn 2 FIHE L, 55704 > U = U HARICER S L
Db, BEFRFAK T T =—/ Lz, 7=—/1#%0 C:hBN L, ST ClE Sn7- i
B A B R fa[4] & [FIEkD ODMR AX7 ML &R LT, HEEYHETIZS LR RN HIVL,
[FINLARIRAE L7 C:hBN DR FERE A B RIGICB T 2 EBER L HMET LT ETH D, b
DFEERD AFEIT, KRB A © 2 R & Bz 2 v 0 ORI OB AEH 2 ]ET 25 Z & T,
F—JRBE A & DI L D RIpIEED FHIZITH 2L Th D,

[1] A. Gottscholl, et al., Nat. Mater. 19, 540 (2020).

]
[2] J. Zhou, et al., Sci. Adv. 10, 18 (2024).
[3] T. Clua-Provost, et al., Phys. Rev. B 110, 014104 (2024).
]

[4] 1. O. Robertson, et al., arXiv:2407.13148 (2024).

© 2025%F [CRAYEER 100000000-168 cs.8



10a-N205-6

$E86MbAYEZENFTAIHRS HRTRE (2025 BPAZE RAF vV /IR &AVI1Y)

F—8BM - LASER BHNOEEICEB L7 VYV IJILNY RIZEITS
ERREFRAEY—E/ZERBESORFT
Analysis of continuous wave electron spin single / double resonance signals
of ensemble NV systems focusing on effect of inhomogeneous and LASER relaxation

BAET! BACSRN, fXEIS €#XKF/<2)*
oDk FAEL2 RN 1AERL2 FRE R 2 WG #E—R° A R/X4 BE AT
Keio Univ.!, Keio CSRN?, Chuo Univ.3, Kanazawa Univ.*
°Rui Suzukit 2, Takumi Mikawa® 2, Ryusei Okaniwa® 2,
Yuichiro Matsuzaki®, Norio Tokuda®* Junko Ishi-Hayase? ?
E-mail: rui.0322@keio.jp

1. Hx B

XA YTy RHPOEFZELLF L (NV B
—) ICRETAEBFAL L, FBiR - KETETF
TEWab—L AR EZA L, AV REAS
WHHN G A D 2 &b AR AR
WFEDITON TN D, EBREBENTE T, 7o
2 WitA A=Y 0 7EEOHED RWAE
WHEDFEA M L FiEE LGl E A
B (CW-ESR)IENZET B 5 A3, #HUARIRY 72 )
ERMTH D FATA T ARG T TR
Bz LD k2 #EGL (Ims = £1)) M OBREN AN E
ZHT, 3UENEIEN LT B RRET A IR L
720 | kY (MHz #; RF) ORI E % K 29
HEWH)MENS-TZ, 2T, Frxr DT L—
T TR S IX R D ME N, T AR A
422 & T, MW, RF 12 X % 3 ¥R D BEE)
N Z DA% & i%EH L. RF-Dressed JRAED
CW-ESR VEIZ X 2B GEREIEEF A B 8
FEnE: CW-ESDR)IZAK I L7= 1, LovL., BEfFOD
CW-ESDR fi#HTE 7 /L 2 13 B 503 aE L <
HELTZ 500, BLFEMRIE(MW)5EE S
TR CEESBREZBETE RN E WD @D
bole, & T TARMETIEZAUE T, b (MW)
BRI HEH EOHIR AR < 72y CW-ESDR fi#
WreT Va8 U SR IE S ©E SR
Wrait- C& o, ABETIE, EEMHER Lo
D7 YT IVRDOAE] 53, KO LASER
FEAICEET 2B 21T o272, WiET 5,
2. RE - &, RUHER

CW-ESDR (2 513 NV & > & — D i [ il | = T
ECERBSZHN L, b 2 ¥EATIC L9 5 RF
Z PR L7228 e MW, LASER & HRE L.

RN % T T = L TR BILS Fig. 1(a).

O BHiETIL

CW-ESDR fE#TE T V2GS 57, Bl
AICKERNZ B $# 2 % Lindblad Yo 5 3
Z N, F T ARBFZRIC IS U D AT R S X
il ] ESR1E5TH D=, LASER YT T
DEFIRREZ I > MHENDH D, = 2T, FHILE
LASER(532 nm)IZ LB 4 A 7 A% 8 L

Contrast (a. u.)

M oftEfM TET ML L, EFIREICRB W TE
IO DEBEEI VAT 3 WEALOHNET L
ZRESE LT=(Fig. 2(a)). Fig. 2(b)IZ 8 YR, KN
H%h 3 WE(LET /L CEIAE L7z CW-ES(D)R 15 =
OBl ZRT, ZORERNS, BRI EAET L
TELWEEMEZ 5225 2 LRI N, AR
T7 UL, S LASER [CF R S iz & A F
RV ADORBOBMRENT L LD LD,
O EBHZOAYY—HH
EEGOARE— 0/ I3 FERYS KO CW-ESR
EENLELNDIN., ZDEBIIHMINES]
BFNT O RRENE H/RIE LT D, ARAFSE
TiE, BRI ZINDE BT D720, ik
T ELARR G MW JihiEE 0 CW-ESR1E 5% FV 7=,
AIGHDOIRHT D | EELDMAIXE N TH D
ZEWRESNIZ D, RO E L, fiFf
W7 M IA T 2 & & L= (Fig. 1(b)).
CW-ES(D)R & 5 DEEMMENTIZIX, 3 &
HORHEDO B2 BT BRE(AE V)& OFEAAE
. LASER L ¥ A F 7 A, RORE—4y
HELL ODBEZEERTHLERS D, YHOD
FEFTIE, _EIROF T T 00 fh HH 1 %
(i) Z TR fotf%%ﬁﬁﬁffi)%c:ou YCHRET D,
a

0.98.

e
3
3

B
8

80

Norm. Contrast

[B) 7

14
©
)

D)

Rel. MW wire angle (degree)

0.941%°

2885 2890 2895 Daes 2670 oyt
MW Frequency (GHz) MW Frequency (GHz)

Fig. 1 (a) Energy diagram and spectra of CW-ES(D)R

(b) MW polarization direction dependence of CW-ESR spectra

under zero magnetic field

@

ES
¥
:l
=] é C
Contrast (a. u

10y

MW Frequency (GHz)

Fig. 2 (a) Energy diagrams and relaxation properties of 8 and 3
level model (b) Calculation results of CW-ES(D)R spectra

[1] S. Saijo, et al., Appl. Phys. Lett. 113, 082405 (2018).
[2] T. Yamaguchi, et al., Jpn. J. Appl. Phys. 58, 100901 (2019).
[3] G Lindblad, Commun. Math. Phys., 48, 119-130 (1976).

KRR D —#1%, Q-LEAP (JP-MXS0118067395), FHiff#: (JP20HO05661, JP22H01558, JP25K01292), JST CREST (JPMJICR24AS5,
JPMICR23I5) , HLEHIZE B 43 (JPMIPR1919, JPMIPR245B) | J-PEAKS. JSPS HBIlfF % EL4Efi 1t (JP24KJ11964) . JST Moonshot R&D
(JPI}AJMS%%:%\ BEREMAIZET 0P 2y MEtET v 7T A IST WIREFZEE BRERIOITSE 7 1 75 2 (JPMISP2123) D 3 -4
=TT -
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NV —ZRVEEFERARRICE T S5RAHEEDER
Application of maximum likelihood estimation method to
Double Electron-Electron Resonance measurements using nitrogen-vacancy centers

BFRET 9/NA HfE, Akirabha Chanuntranont, KH #5A,
BACT BH, #%kH AW, A BKHE, Bl FE
Waseda Univ. °Y. Kobayashi, A. Chanuntranont, T. Ota,
K. Sekiguchi, A. Oda, S. Usui, T. Tanii
E-mail: yuka@tanii.nano.waseda.ac.jp

(WFEs s e BN X A vEY Fho#— NV%/&“(7ﬁIﬁ%m%%mLtNMW%R
sHHZAfEE T w3 [1,2], LA LA s, FHEIE Ik —Mic %800 (il 213 10 7R E)
DHENNTF R E LI L T 2720, Tk HEBIEE % RiET 2 -0 IcHEIR R 2 L8 L 372
2 HELL B\, HilBEl. A7 B IZEALHEERE (maximum likelihood estimation; MLE) % Fv»
L. 855821050 1 BEORKM TG EzHECE s 2WRE L 2[3l. 22T
FAEHEIPH N D & D JEEECH LT NV & v & — 2540 ¢ 1IcF6§ 2 9066 78 o #if @%ﬁﬁ

L. 1281 oF o & 3 72 N A IRER D SR % T - KFLTw%ﬁ%*thﬂ
HLaEDS, BiEOWMETIE, BELEASAALZRY 7 VR TENV v X2 —FETFAY /0)
SN & g L 728 cX L 2D T, ﬁm#ﬁf?XB/%E&&WLt@k g R -
SR EMER Z N L <. EHK/EF A Y RNV 2y 2 —FBFRACVICED XS hfffl%
MIETHhERHETIZ LB TELD> o7, HlziE, BT EHLE (double electron-electron
resonance, DEER) FHHlClx, fENETF A v v OIRIED ~ 4 7 v I IRETHC X 0 [EEEICERIE X
n HAEAORR L LTONV v X —0F ?Zt/%%#ﬁﬂén5 4[a], DEER &t

AL CORAEEEZBEHTE L X 51C, RELZ VALY —F VRICHLTNV v X —
BTAEYDANINV =T VEE— %</XTA%%£L NV 2 v 2 —bIENEFRAE V&
DM EEZHEETE 2L CLZDT, ZOMEEEHET S,

(EBa7ik L AER] 12 Coic, DEER MITEEM FTO NV & v % — & FIRE DR FIE % 515
L. SN2 PR OWFEZ kD72, ZOBBICfliof I =T vicit, HifEr % NV
VR — LRV T LD SRR AR O, AR 0 & A A 0E HIE I
aﬁ&bfﬁ&ﬁhﬁoun X Y EERE %XE/@U% mttﬁ%ﬁ% ko 5 L
BTE DL, RIT, ROIETHEUAFME & BEIC X 0V E SN TE %, Poisson 534 % HESL 53
TR L iR CIE S Labe 5 C & T, BINETA LY Offx <7 A—x & L
WEOUE % E 72 (Fig. 1), RERTEMERIETD 2 TFHOBRE L RAHEEEIC X 2R %2R
bLlEbYEL L CEMELZERT 2. ab. AWIERIE (22H01921, 23H00169) D)
% 52T Tz,
SE3CHR ¢ [1]S. Schmitt er al., Science 356, 832 (2017). [2] T. Staudacher et al., Science 339, 561 (2013).
BIRHFERE M, B 72 BISCHYBIE BT AMEHES, 17p-K502-1. [4] A. Chanuntranont et al.,
physica status solidi (4) 222, 2400307 (2025). [4] T. Ota et al., Jpn. J. Appl. Phys. 64, 030904 (2025).

Simulation data Experimental data Estimation
Target spin ?Target spin Target spin
5 S8 o 5
) £ ©
NV center NV cente NV center

A [
|
Il |

Fluorescence [a.u.]
"
likelihood

most probable
value

Fluorescence [a.u.]

Frequency [Hz] Frequency [Hz] Relative position

)

dipolar dipolar interaction

Hg + Hyy-sp = pBo G- J+]-A-T+
electron zeeman hyperfine

Fig. 1 Estimation of the relative position of the target spin
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BAHEEEZFRALENY L4 —(CL55E - BREREA
High-speed, high-precision temperature measurement
with nitrogen-vacancy centers using maximum likelihood estimation
BFRET  OFH £ KER, Akirabha Chanuntranont, AH XL,

BRF UK, VRl A E R
Waseda Univ. °S. Usui, A. Chanuntranont, T. Ota, R. Nomura, Y. Kobayashi, T. Tanii
E-mail: usui@tanii.nano.waseda.ac.jp

(Fgeis s L HiW) SEE, &/ £ 4Ty FHOH—~ NV v v & — (BF-221d0) % H
W 7= iU INEIE (1] 2 0F, AREN) oREFHAINCERBE T o Tw B[], ImESELT S
L XuEGARICE D NV v v X —FEFAY VOB EEELAET 2720, Z DK
By 7 b EGHHIT 2 28 CHRIBUNEBOEERFHH SN S, SBEOREFHINCIX
Ramsey ¥ — %7 v A% AR L 3 2 L 2B G A IEE (pulsed-ODMR) 28 X < W 6
n5(23l, L2LaAEL, ZoFiEiF, ZHREOENZE L CGREAHET 5720, 5Hl
B R RB3 EWIREEAL TV, £ 2 TAIMETIE. &LHEERER (MLE) & A
XY, REFH o EEL & SR oL B A 7,

[SEBR /775 & AR ARgE Cld, RERE N7 A — % & LCEE L 72 BB, & a e
— L v RRfETy iIc B0 % . A7 Ramsey IR#) %

o(t) = cos(2mfyt;) et/ T
THELZ, Thzxiic, Bon-BFRESLICRKEEL 1 L3 2HmEI0)%E Y
WC, CCRHREOEZEND T & THENRTE A(t) B WEL 2%, Zabllldgicown
TRTVviatiro—HOHETHEONEHTFHZREVBELY I 2L —1FT 52 & TR
M7 =2y N BIER L 72, FEMIRIRN Tk & BAHEE % o C 2 0BT — 2

b & FEERE o DHEE 21TV, foo > 7 P a2 S NV & v 2 —FHOEE#H#EE L 72
(Fig. 1), AFEKTIZ. SRHEHRICE T 2HEHO B R L2 ORAMEFEICX 25
T - R SRR E o alEEMEIC O WTERER T B, e B AWTFE IR RMIFE (22H01921,
23H00169) DBhEK % 2Z\F 7=,

SZ 3R ¢ [1] Kucsko, G. et al. Nature 500, 54-58 (2013). [2] S. Choe, J. et al. Curr. Appl. Phys. 18, 1066-1070 (2018). [3]
P. Neumann. et al. Nano Lett. 13, 2738-2742 (2013).
izl —va v HHIREEE 2866MHz © Ramsey #lE

440 1 —— Ramsey

T T T T T T T T
0.5 1.0 15 2.0 2.5 3.0 35 4.0

FERMIE fe/ N 3k . oy R
2866.259 MHz 2866.019 MHz

460
r—'| 440
S a0
g =
: 340 .]m(
8 320 EN

300

0.5 1.0 L5 2.0 2.5 3.0 35 4.0 286500 286525  2.86550  2.86575  2.86600  2.86625  2.86650  2.86675  2.86700
Time [ps] JEl % [GHz]
B L Z 3FCoAE B L% 0.3 CoiE

Fig.1 Differences in results based on analysis methods
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FAVYEV RN RDLIZES T HME=ZEREORIESROENGERE
Pressure Dependent Zero-Field Splitting in the Excited Triplet State of
Diamond NV~ Centers
HAEY', BRAXEELE '’ RXHMOMES, HXTSES!

OCPOZEM FAER', ME @2 WA HisE' &£4K g2
LR BAT, 8Kk EMZ BEK RZW®: MM P
Dept. Phys. UTokyo!, KYOKUGEN UOsaka?, IPI UTokyo®, TSQS UTokyo*
°(DC)Ryotaro Suda', Kenshin Uriu?, Kouki Yamamoto', Misaki Sasaki?,
Kento Sasaki', Mari Einaga®, Katsuya Shimizu”? and Kensuke Kobayashi'**

E-mail: ryotaro.suda@phys.s.u-tokyo.ac.jp

HAXYEY RROXMTH 2 EBR-ZZF (nitrogen-vacancy, NV) s (X (a)) 1d, SR
JEAE (optically detected magnetic resonance, ODMR) % F|f L TR KL OVES & B =M 2 fERE T
VEAICEHAIHR S EFE T & L TOMEEERICE HN o Tng, &0 DiFEEDED
DETCIX, XA RXA BV (GPa) #JET) FITH T Db b VT ES ORI FBE LTH
NTIEH & C&72[1,2,3,4],

ODMR TiE. 532 nm Y FT NV- 0D 2 B UREIFIEATERCE > '"ADEZFIH L., <A
7 IR RE DT 1 v 7 LTHRIET S (K (be), #ETO=HEEMOE 255y
Zd1%, FLJECIRRE (ground state, GS) T, Dy ~ 2.87 GHz, JilZIRTE (excited state, ES) T Des~ 1.42 GHz
ThHY., BKETE m=0 % m= £1 OBOEBRIZHIET S (X(c), mETF T
Dgs 7 14.6 MHz GPa™' OB THIZIZEEMT 5 Z L N7 NV —T 12 XL D #iE SN TE D [2,5,6].
ZORWE YT NEEEE LTUENEERILTE D [2,4], UL, FhERIEY m 350 % Doy O
JEIHERAFHEN DWW CTRIEBFNEIARTZ 720,

AFFE T, RPNE T o7z Des DEIMEATMEA TR L, FHEIKRE ODMR (ZE-3< NV b
DEHAE YL LTOFAMZERMCTM T2, = 61, hEREEmMIE %@ U CIHEiEAE
¥ °E — 'A| OBBHE QLKA Z P L, ®ET ODMR FHAlO Fi b st & 70 2 57 4 52

RTHZEEENET D,
(C) 1 qv.
IDE‘S
y 1 D
2 0.98 “€S
~532nm 4y £
=
. O
637nm E 0.96
raw
[ Dys singlet .94 L= Da:
g 1500 2000 2500 3000
triplet Frequency (MHz)

E(a):NV .U O (b): NV FLOYEFER SR (¢):ES,GS @ ODMR &7 + » 7 (7GPa, i)

1] Yip, K. Y. et al., Science 366, 1355 (2019).

2] Hsieh, S. et al., Science 366, 6471 ( 019%.

3] Bhattacharyya, P. et al., Nature 627, 73 (2024).

4] Suda, R. et al., arXiv:2506.09058 (2025).

5] Doherty, M.W. et al. Phys. Rev. Lett. 112, 047601 (2014).
6] Barson, M. S. J. et al. Nano Lett. 17, 1496 (2017).
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BFIEREZBELEDA FXvy THBEN T/ BEMBEB OB

Development of Fabrication Technologies for Photonic Nanostructures Based on
Wide-Bandgap Semiconductors toward Quantum Applications
RSB, FEXEM? CEREK L2, AEBE . BEFR, HABR KEFX
PEREEEE 2, Pholsen Natthajuks?, ARt 2, MBAKET', RIBHK', £FE', EHEX'

RCAST, Univ. Tokyo !, IIS, Univ. Tokyo %, °Satoshi Iwamoto!, Satomi Ishida, Hidetsugi Matsukiyo,

Sangmin Ji, Hideo Otsuki, Masao Nishioka, Natthajuks Pholsen, Teruya Ishihara, Riena Jinno,
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BERF ORI, BEREERET R, &7y bE L THERIELES72D, IsKHEENT
WD, R TH, A RX v v 7EERE, ZORERANAV Ry v FICER L TLE L
DOBEFIREE, A RERG LTV &, FERE L TORBATED LIZfl# S /i Th
HZ b, BEFOHICELIEATLORA MELE LTEETH D[], ZHETIZ, VA R¥
¥ THERTH DX A YEL R[] SiICR17R ENHOEHLIIONWT, MMt ST
7o Flo, BT, 13um F CHEET AT LEET LT Y U AMBIEREZEDSOH 5,

ooz, EEE - BERERE T ARSI WEETE Y M LTUEAT 720121,
WUNHRSGBZ X LOH LT HKM T 4 b= 7 T/ BEOIERANEE L 2D, Flo, ThhboD 7+
F=v 7S, EFCHICRO T EBE T + b =27 ZFINOBE O b UHADEARER TH D,
L)L, T4 ¥y v 7 BEROEBET 2 M TIE—RICES Tidel, @8R 7+ b=y 7
T EEDOFEBUTGREO —D L 725> TV D, FICENTIE, —#ic W TE OIS EA T
WA[5,6]H DD, EDOIFZEIERERN TH Y . B HAMBASE & EDIEHOYEN O BNHIfF S D,

Fex DT N—TTlE, ) arRe GaAs REICOWVWTEE - TE 7+ b=y 7 F /SR
MiaRlc, 2L DAL= EDY | UA RE¥y v 78R T + b= 7 F 7 HiEO R
AR ZED TND, TNETIZHAYEL R7 4+ b=y 7T/ B — ARG OFETUTLII L,
LHRER O fH~2,000 Z3ER L CTWD[T7]. Eio, BEAT U U7 A% HWTOREREOESBR9], 74 k
= v 7 fEeniE OER[10]72 E b HE LT\ D, ARGEHETIX, VA R¥ v v 7 HEROESREET /
MLOEL S, Fex D7 Fr—F LEHOBRREMBNT L E L HIT, EFHINCIT 200 THEAl
DHEENE A w5
BIEE : AWFFEIX. JST Moonshot R&D (JPMIMS2062), #4548 7 v — )L & T-H B @ {E MRS O 72 » O WFFE B 5%
(JPMI00316), BLFE: (22H00298, 22H04962, 22K 14286, 25K17958), _FJ# UTokyo Jeliff X & 7" 1 7' hig E DX 4R
RV FERINTZLDOTHD, XA YEY FICBEL TL, BURENRY - /MNRES K, BHBREK, EERIR
GWFTERT - BB, MEFRZII0H, Z2<0F2 N6 EERIE L ITHEEWIEE W, Fi2, B
U ACB LT, BRKRSE - TR, NIMS - KEZECK IV AR IS LR a =720 e,

ZEZ3CHR: [1]]. R. Weber, et al., PNAS 107, 8512 (2010). [2] C. Bradac et al., Nat. Commun. 10, 5625 (2019). [3] S.
Castelletto and A. Boretti, J. Phys. Photonics 2, 022001 (2020). [4] J. E. Stehr, et al., Appl. Phys. Lett. 124, 042104 (2024).
[5] R. Katsumi et al., Commun, Mater. 6, 49 (2025). [6] B.-S Song et al., Opt. Express 19, 11084 (2011). [7]Ji L, &5 85 [Fljts

RSN S, 182-A32-8 (2024). [8] fiUiBfth, 25 85 Bl AWM EL ¥k AN EE S, 20p-A22-12 (£ H
PRI )(2024). [9] EEMl, AISWRERZ2(2025). [10] 2, AISYIREEFZ(2025).
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A —E2VADREUHEDI-HDPMRET A U ORBREDMFE
Development of a compact microwave waveguide
for manipulating spin states of color centers
SHhE!, BHIK? EWHF’, FEX¢ COERLUEF! HREE' MEXE' HAPEE'
ZHRE !, BFE— !, MariaEmmaVillamin?, ;BHSM 2, SHES?2 WKKE—3 XER
WAREE!, fRIFRB!
Toyota Central R&D Labs., Inc.!, Toyota Technological Institute?, QST?, Tohoku Univ.*, °Haruko
Toyama', Kosuke Tahara!, Taro Ikeda!, Hiroya Tanaka!, Atsushi Miura!, Shin-ichi Tamura’,
Maria Emma Villamin2, Toshinori Numata?, Naotaka Iwata?, Yuichi Yamazaki3, Takeshi
Ohshima®*, Katsuhiro Kutsuki!, Hideo lizuka!
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TR, XA YT RERZEL NV) B X &2 X0 ETHEIEERTFODT—8v o X EInHL
TR TN I N TS, BT — U X DAL L IREEZREICEBIET 720
2, A 7 AT RO R INROICHMT 2 N EETH L, THE T, LFEHAA 2
— YU LT 2B — O @\ T T RG]0, AR BRI T X 5 e B A 2]
MI|BEINTE 2, LoL, IOV~ A 7 a IS CIx, 17—k % OXFHE
MTE LK TIE~A 7 v ERGOmMENIZEmE LD, XA YEL FAIDFHO NV B2
U arB—s3A K SiC000)F DU 22 (Vs) 72 &, A E{LlliAEEHFm oA Y
/®%4%&%¢#I%T%otoé%_\ﬁ7—ﬁ/5 LD RSV ENERT N, T
Wméﬁékwotiﬁm&mﬁwt 1, ML EFEEDRGENR KD D,

AbF5E \ﬁ%%ﬁ@nmpmif¢EMT%5:7v~%%&%_kwf\E%ﬁ%¢m%
wxvyh%%ﬁézkﬁ\ﬁWﬁW%kaV47mﬁ@%%ﬁ@KmmL\ﬁ§~ty&®
AEHENRTEL Z LA EIELEE 1), EEA Y I 2 b—ra VOfER, AV v NMi~vA 2
B OFEPE R L THRINS WD, v A 7 aEOBEBSGE AN ZIT DI e A
Uy MNET~ A 7 a3 mN Tz < 2 & noy
Mmolz, ZOAY v MIBEN LD 2 E LTHE @)
THEOX 1), BT —k XBENE T~ A 7 il
W35 DRINIT B ARy 3G DAL D s808, HER O - E I ¥
EDORERIERTH D, axal L7 O MR O
72, 4H-SiC(0001) EEARF M T A 7N 2 p i C B K 2
i, He A A EAICKY Vs 2T LT2 SiC 7231 A
EAERL L. FHRE AT o 72, BT, hibmct B
I (ODMR) & 7 EHRENOHIERERIZ OV T HFERIZEL
32,

ARFZEIE, WNEFSIP 7'a 75 & (R & 7 Hik L
DO EE~ OISR (FEEAN - 80 I2X - T

~ - OO

Il < iz,
[1] K. Sasaki ef al., Rev. Sci. Instrum. 87, 053904 (2016). [2] G. Fuchs [X] 1, AV v N&®IFTI==2 /L —F
et al., Science 326, 1520 (2009). K OIS, (a) 2GS (b) AV

v BIEEEOYERIE,
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EFRSNRINE S A v EY FEFHKEVYIZRITT-
SR HIRIBIRDRET

Integrated diamond photonic cavities for absorption-based quantum magnetometry
TEERMEK CEARL OCBBRRE 2 BEREA L N\HF 8£?
ITUT, 2UT, ©K. Takada"2 R. Katsumi®?2, and T. Yatsui"2
E-mail: takada.kosuke.wu@tut.jp

FAXEY FRICEXME UTHFAET A2EH 224 (NV) FlEat—Lr AD0Fm0NAE R
EALTEY, MEERBRE v 7 E2REET D, AV VREOHAH LICERIITO L
— PRI ZIEH T 556, HERO rIRE R A0 U7z )70 L Fel U TRV B sREE T O FEA
MU 2, S DITEIHREROEAIZL Y 100%iEV =2 b7 A NOFEBDEESNLTND
3, LU Fabry-Perot B AHH L720ER D RIZIB W TR T 71— 7 & e fikas & OFE A il
WEELUMIL, ~ A 7 BRSO BRI — 7 E s EERRBICH D2 N T A N EERT
LT D DIIREETH 72, & I TAREETIE, A YEL RO D HM/NEER &N 2 E
BEOTARX Y MERICEREZ L, @3y 8T A RRORRIAN—2D A B Ui L%
BEtd 2, WARNTIIERE T + b=7 Ao Tct o hr—Da 7 MELARETH 5 4,

1()ZHEHKD Fabry-Perot R ILIEZR R 2. K 1b)WZEMLLIESR R ZNEhrd, Tr—7
I — HIRERF OIS 2 E L, Wi O A I 2 fE 6T — NEgR Crid ik e 72 5,

2
_ (Vcav * Yabs (Q) - ng)
Yeav + Yabs (Q) + ng

Iout

(1

Iin
ZDLE NV FLOFERARINIER L — Fygps (T~ A 7 m il JEEBQORE IR L TAE
HIB(Q = Qpes) & XN LB T T — 27 Z2om g, Bl 2 XA B L ARG S & Sefh 08 mi 72 Shu b
&ﬁﬁ?ﬂﬁ@w=nw+nmmmﬂ\ﬂyk?zb1%%@%@&@%%%2&7kwﬁ%ﬁ
S5 3, K 1) DERDEIRERR T L(a)lZxt L CAH AR EAR— S TUIY 53T 6, /SR
B OB AT — 2@ U RIS L Y TS RFENK G Th D, FERRL— M ET VAT
(Y aps () Z L L, Q fE10° - (AR 1 pm3 D IR L T 7' nT/VHzDEE 3% B 7= (K 1(c))s
WX BRI & 2 R EEAL D BRI LIRSS DRMEE . £ DM AR5 T 2,

(a) nﬂ?& (b) Ce,
Iin I i
>4 5 SE
<l A

out Iin

&)

=4

S bt

T
Sensitivity
(nT/\Hz)

c o

e

.10_7 ”m—ﬁ. . .1.{5-5 . .16—4

Iin (W)
Fig. 1 (a) Fabry-Perot, and (b) integrated cavity systems. (c) Calculated sensitivity to magnetic fields.

N

SE3C#Hk ). F. Barry, ef al., Phys. Rev. Appl. 22, 044069 (2024). 2V. M. Acosta, et al., Appl. Phys. Lett. 97,
174104 (2010). 3Y. Dumeige, et al., Phys. Rev. B 87, 155202 (2013). “R. Katsumi, ef al., Commun. Eng. 4, 85
(2025). #E MEXT Q-LEAP (JPMXS0118067395), FHifF£:(23K22795, 23KK 0268, 25K01261, 25K01693,
and 25KJ1447), & Z 23T (JPMJIPR24F1), A, PERRF AN IRBLM R | AL SO FAAFZEB) A4 |
A EEBM AR . BASGRE FA0B DB pk ey . AT AIRIRBUMW . RE T2EEIRMFZERT
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Enhancement of fluorescence intensity from a lead-vacancy center in diamond using SIL
FRFEZEX !, NIMS?, QST OFFHTh: !, BUREE' &0M 2 B2
INFEZ S, RBBET! AFE2!
Science Tokyo !, NIMS 2, QST 3 °K. Hirai!, Y. Chen !, T. Taniguchi 2, M. Miyakawa 2,
S. Onoda 3, M. Hatano !, T. Iwasaki !
E-mail: hirai.k.01b8@m.isct.ac.jp

By V=7 OEBRITITENTOET: « A UREZFRFORFEBLETHY, 2D
BHEHO—2ONEA YT REOH T =R H—Th D, BF-ZElEr¥— (NV) TiE, Y
Uy Rf~—=Ta X (SIL) XA YEY REE LIZEKT 2 2 & Tl M OB Hd
SNTWD[1], IFEIVIE-ZEILE o 7 =R ERZR 0L X 01220 £oHTH LV SikiZB N T
HENT R EZ R T IR TWAER-ZE Il X — (PbV) [2)iE. BF Xy NU—Z DI
FICE > TEERETRTHD, LLaRL, PbV & —(TB L C a2 iR S W 7= #
BT IR TWARY, RIFFETIE, PbV B ¥ —% N L7z SIL #ER3 25 Z & T, PbV B ¥ —
TN TR 0D KN 7 G50 2 B L 7=,

Ma(00 1) HAL L Z A Y& RERIZIA 4 % 45 MeV THEA., 2200COEEEET =—/L
WBRAATH Z & CTRAE R POV o TV EERL LT, 20k, A 4 B —24 (FIB) #HWNT
o T VEKE BIZ SIL T 5 2 & T, ERIESREOm EE Kol REE S T4 A A K v

FNIZRIET 5 Z LIZL VK 6 K THAREEIT T2,

Fig. 113 32° OMENSBIE LI-Z A YE L N SIL OEEME IS (SEM) BB THY |
AMFFETIX 1 DOFEIKIC 63 fH D SIL ZFH| S H7-, ¥ A ¥E 2 R SIL D@ 13K 500nm TH Y |
ZhUE45MeV THASN LA AL OREEE S LITKFF STV D, BEARAITHK 1100nm TH Y |
HERIRIZUT ST B 72 O E ST & 72> T 5, Fig. 2 1%, SIL WD EEEE 7 PbV (2%f L C,
HBT IEZATST2AERTH D, g?(0)iX 0.5 Z FEl>TEY, T PbV AL HIETHD Z
EBDOND, IHIT, ZO POV IZOWTEFBIE L —F— U —ZET 5 Z & T, HOLHRED
R A A L7z (Fig. 3)., Fig. 3 O#EHEIT SIL D72 WSEATHFFERNC b~ D E S EHRE TH D |
SIL {2 X 2 #OCIEER R OB EZ R~ L T D,

AMEFEIL, JSPS B E JP22H04962, SCHIFLFE Q-LEAP 77 v 7L v 777 F A (No.
JPMXS0118067395), JST A— ¥ = v MUAFSERFE FZEIPMIMS2062) D BIEKIC L W {7z, &
7= AFEBUITHFCRI KT CFC T O EIC LV H o NIl Th 5,

[1] M. Jamali, et al., Rev. Sci. Instrum. 85, 123703 (2014). [2] P. Wang, et al., ACS Photonics. 8, 2947 (2021).

D 1.5
. 15 - Data |} . Data

._,‘ —— Fitting itting |
¢ = 108 .
y 0.5

g

-150 -100 =50 0 50 100 150
T(ns)

Fig. 1. SEM image of diamond SILs in 32° view.  Fig. 2. HBT measurement of PbV in SIL. ~ Fig. 3. Saturation curve for the target
The SILs were fabricated in 9 X 7 arrays. PbV. The background is not subtracted.
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BEAEIREE-V A7 MY v T T4 VEERD
XA REBOREE T EIRE)
Rabi oscillations in a dielectric resonator-microstrip line coupled system
for the control of microwave resonance
PURREEYR, PEERDE, #HhERIS
OM2)HE fIEY, OB, #iE 5%, M 1S, BN HKER!
Univ. of Tsukuba!, AIST?, Nagoya Univ.}

o(M1) Kazuma Hanawa!, Yusuke Azuma', Hideyuki Watanabe?, Satoshi Kashiwaya?,
and Shintaro Nomura'
E-mail: s2420189@u.tskuba.ac.jp

XAXYEY FNVRLETFRAE VRREOFIHO -0 1~ 4 7 a IR BAIA S H» 5T
W3, fhrzbizchEzcic~f 7R )y 774 A~ A 7 uEfiRGB AW~ 7
o HIRIEZ IR L, @7 CIREEEZ SO NS 2 2R LT E (1], AFE X, mBilklo##
2] MG L-FERIRE-~ A 70X ) v 794 ViEE R % 7 CIREIAIE IC X - CEF
filiL 7245 HRiIconWTRET 5, FBAILIRETIX. K AlFEEXR, KBLko V-7 v Vil

DFEMRICLVELZHALAD, FROZEFICHENRZEF &, m O D RS % K
TEZENRTEL N2~ 78R ) v T IA4vEBLC~AL 70 E2ANT 5, (X
D) CoFERRE-~4 70X )y 774 viaR e X4 Y2 Y FNVRLETAY Y %
HEIE, WWEBET~4 70l lBIn w3 L 2R L7, TORIBIFEIALI—F
TAINP=TvickoTidhInsETRE LTI, mODCHIGRELZ S O1 v
Y —DOWBICHFET L e fFEIN T3

FEALRR-~ 4 2702 ) v I T4 VES %®ﬁ*% Mgz Licv VY a viRERE L7z, X
AYEv FFy 7ol FERLREO F—F 2V RoRopLE BT X501, vV av
Wo Ficg4vEvy FFy 72BN, (M1), 2ORICEVWTEAYEY FNVHLETFAY
v D7 EIRENAE # 1TV, A4 7 0 HORIEZBIHIL 72, ZDfHER, ~A7vX M)y 7o 4 v
ZBELUCHME N4 7 u B EARLRBICB BRI N, FERLIRE LICKBELZX
AXYEYFNVHLT Y Y IZADRAE VHIHICHES L TR 2 LRIk, YHIZ, b
DFERICONCHERT 5,

[1] G. Mariani et al., Sci. Rep. 10, 4813 (2020).

[2] HEAIEAM, B72EICHY B A BT Al 2, 17a-K502-8.
Diamond chip

\\ / Si chip

Dielectric resonator

—_—

Electric field

\Magnetic field

Microstrip line

Fig. 1 Schematics for controlling the electron spin of diamond NV
centers using a dielectric resonator coupled with a microstrip line.
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FANYEY FRPDLERAD—F A FREBOIRES DER
Demonstration of optical coupling of diamond color centers to slow-light waveguides
Harvard Univ.!, RXSEIaHF 2, Univ. of Chicago?®, California Inst. of Tech.* Argonne Natl. Lab.5,
OE—5= 12, Sophie W. Ding?, Chang Jin?, Xinghan Guo?, Michael Haas, Zixi Li3, Boris Korzh?,

Andrew Beyer*, Matt Shaw*, Alexander A. High®°, and Marko Lon&ar?!

Harvard Univ., RCAST, Univ. of Tokyo?, Univ. of Chicago?®, California Inst. of Tech.4 Argonne Natl. Lab.®,
OK. Kurumat?, S. W. Ding?, C. Jin%, X. Guo®, M. Haas!, Z. Li3, B. Korzh?, A. Beyer?*, M. Shaw?,
A.A. High®® and M. Lonéar!

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

Diamond color centers are a promising platform as spin-photon interfaces in various quantum
applications, including quantum memories and single-photon sources. To boost the optical performance of
color centers, their integration into photonic nanostructures such as nanocavities has been demonstrated [1].
Slow-light waveguides are also a promising photonic platform, as they enable broadband optical coupling
with color centers while enhancing their spontaneous emissions via the slow-light effect. Here, we
experimentally demonstrate optical coupling between diamond color centers and slow-light photonic
crystal (PhC) waveguides. We fabricate fully suspended 2D PhC waveguides on thin-film diamond [2] and
observe Purcell-enhanced emissions from color centers coupled to the waveguide modes [3].

Figure 1(a) shows a scanning electron microscope (SEM) image of a PhC waveguide fabricated in a
thin-film diamond containing silicon-vacancy (SiV) centers. The slab thickness, lattice constant, and hole
radius are 160 nm, 261 nm, and 65 nm, respectively. We performed photoluminescence (PL) measurements
on the SiV centers in the fabricated waveguide. Figure 1(b) shows the measured PL spectrum of one of the
SiV centers, exhibiting four optical

—~
o
-
[a}

transition peaks around 737 nm (A-D).
We then conducted time-resolved PL
measurements for the SiV center in the

Intensity (a.u.)

waveguide. The observed lifetime of the

736 737 738

Wavelength (nm)

SiV center in the waveguide is shorter
than that of typical bulk SiVs (~1.7ns), © @

2.2
108, Tor=1.0 NS
2.0

‘?“’ Tof=2.2 NS

N Slab
05 oy S Waveguide

suggesting that spontaneous emission is

enhanced due to the slow light effect. e

1.6

Intensity (a.u.)
-
d

SiV lifetime (ns)

Figure 1(d) summarizes the measured PL 14

. . . . o ? ~
lifetimes for SiV centers in waveguides \ \\"‘“*‘4 12
0.25 |

and in the slab. The PL lifetimes in ooz s s Wg. Slab
Time (ns)

waveguides tend to be shorter than those Fig.1. (a) SEM image of a fabricated PhC waveguide with single

in the slab, indicating the observation of SiV centers. (b) Measured PL spectrum of a SiV center in a
o ) waveguide. (c) Time-resolved PL spectra of SiV centers in a
Purcell-enhanced emissions from the SiV  waveguide (red) and in a slab (blue). (d). Summary of measured

centers by the optical coupling with SiV lifetimes in the waveguide (red) and slab (blue), respectively.

slow-light waveguide modes. References [1] A. Faraon et al., Nat. Photonics 5, 301 (2011). [2] S.W. Ding et
al., Nat. Commun. 15, 6358 (2024). [3] S.W. Ding et al., arXiv:2503.01149 (2025).
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{li%E ¥ HAXPES IZ & 5 BIEMP DY T/R—t 2 FEOBREREBEDS T
Analysis of Subpercentage Oxygen Vacancies in Oxides by Valence Band HAXPES
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LASTI, Univ. of Hyogo ', Mazda Motor Corp. 2 Masaki Nakamura', Hirosuke Sumida’,
°Satoru Suzuki'

E-mail: ssuzuki@lasti.u-hyogo.ac.jp

[#2] @R tHOMERBRERBOTERITRIES TIIR < TUREREE AN
LHAEITBESN TR, AR TR, BEXRBIHE-> TEHA SN DR OINERE T & ME 1
i X MCE 15006 (HAXPES)IZ & o CEEEBNIT 2 HiEZRET 5, 2 2 Tlik. HAXPES D48
DINEBEIZ 5T DIRE DS IEF IR E L D Z 2R LT D, Sn0, BL U WOs (2
AR LT 7 =k M EOBERKIBOGHTRERICOWTERET 2, D

[3£8] HlD Sn0, B LU WOs R Z k& L7z, ~1000 Pa @ 0 B LN 1%H, (N, X—2R) H
A RPBHA O HAXPES JIE (hEE Y= 1 /L% —: 8 keV) % SPring-8 ¢ BL24XU |ZF%iE S 7K
SUE HAXPES A7 —3 3 Y EHWTITo 7,

[R5 R & B%2] SnO, D Sn ITEEAR 4l TH D23, MEREXKENAEL D & 24D Sn A BAERKT D &
B Z 5D, 300°C (IZHNEL L 72 SnO, D Sn 3d 8LV 4d A7 hLE 0, 8 L OV H, FRPAS A CHIE
L72i3, Wb 2 fid Sn o3 I3 HHRALL T Th o7z, & ZADBK 1ITRT X 91T, ME
AT FVZIE, BICPED Hy R CTOAH 2 i Sn THA S5 Sn S5s i@l sz, =
Z THex O HAXPES JITESAETIE. Sn 5 12X D MM 1-#7 2 EISERT 2 0 2p IZxf L T
~2700 fERENZ EZFA LTV D, BUIEN72 SnSs & Sn3d 8L & Yeh & 212 & 2 b i fs
DOFBEED S Hy FIAK P CORRERERE KD D £~0.3% &V EBF Iz, Sn 3d 1% T
Sn 4d R 2 VTR OT-IER RBEHITX T T
[ U~0.3%& 72 o 72, 7o Bhike i A o #

EITHEIC L > TR 503, Trzhaskovskaya : 822
5 YDOHEMEZANTE 04~0.6%L 7
Nt FOBMBEREERPGEOLNTZ, HH
X WOs DFERIZONT HHRET 5,
1) M. Nakamura et al., Jpn. J. Appl. Phys. 64,
055505 (2025).
2) J.J. Yeh et al., At. Data Nucl. Data Tables

Sn 5s

Intensity (arb. units)

32,1 (1985). 6 S 4 3 2 1 0
Binding energy (eV)
3) M. B. Trzhaskovskaya et al., At. Data Nucl.

F-H#2 HAXPES,
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U 3 CREBMINTENO 15 L TESRPREMB 2 LTHWET VR by F
VBB ILTW S, YIS ClIig k7 7 7 = > (Graphene Oxide: GO) ZF|H L7V =7
JEEDERFIEL LTx A rnar 2y ) o7 0 o 7 EEFI LT GO "2 — 2 OfFfRL L
STy F 7L D~A 7 n e T —EREWE L7 L. ZOFETIE, GO OIEMRERE ) 28
T, BT —OBIRDBEICR D EORMERNET b,

777 x e EORFMELOBMMTIED 1 212 ARM U Y 7T 7 4 —MifEt+ 5. BT E—
LV TTT4—ERRY, EfREEELEL LRV ARHIR TETIRRADHRE LT
FTonsd. BUEIZS 77 =0 F ) T ZHERA~DIGHZ B L, RN L 21T - 72 HE
SNTWD 2L AFM U Y 777 40—\ 237 v —7 il EE AT % 2 & TRATMICESILS
POGZER ZFFiEE AFM 7'r—7REFTHAIIC A 7 T v T3 2 FIED 2TENFET 5. 4
FH &, KVERERARY—=0 ZHITE LTINS 2T D AFM VY 757 4 —% AT
CRTCIRFM B DR G — AR, NE =y F T ET oD THRET 5.

(100) Bl p B Y 3V HMRIC T T 774 bR GO — FEHEEL, ZhbO—% AFM VU
VIT7T7 4 —IlLoThRELE. BIRINML L — ALV a v HlkEd oy F o 7RO
ARIWBERBETDHIETT VA Ny F U7 2 #ITIE, VU a ) 7 #EEOEREZ R T, Fig (a)
277774 hv— MENICRPBICERIL ARG &2 2 LT 500 nm P57 O FREFEIZ AL
L7eDOBIZKMHT y F U 7 %4To7ov U 2 U HARD, Fig. (b) 13X GO v — FO—f & EHRIZA 7
FZoFLEDOBIZEMHE Yy F U T E2ITol D) a  BRO SEMBTH L. ThEht / v7
—hE, 74 MEOR (e £t ;‘_' S et aitonll ()
AR TED 2 L s 5
AFM UV V757 4 —# [}
T2 BRSEMTEF OB T
WkoTyVarr /i
ERDIENRETH D
PR S LT

Fig. SEM images of Si substrate loaded lithographed (a) graphite (b) GO after
vapor phase etching for 16 h.

ZEICHR (1) Y. Goto, et al. , Jpn.J Appl. Phys. 64, 03SP60 (2025) (2) D-H. Lee, et al., Carbon 96 223(2016)
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Ni (111) RELDERE h-BN [RIZE 175 CO & H0 D RIS
Reactivity of monolayer h-BN on Ni(111) with CO and H20
BRKREER ', IMEM-CNR Genoa Unit? DIFI University of Genoa® R AMtST#a###E*, INAF Genoa
Unit® O(D) %Mk MR ', G CARRARO?, L. SAVIO?, G. BRACC0>3°, M. ROCCA23, FJH =&k
.4 L. VATTUONEZ>35
©O(D)Masaaki ANDO!, G. CARRARO?, L. SAVIO?, G. BRACCO?**5, M. ROCCAZ3, Michio
OKADA', L. VATTUONEZ?33
U. Osaka!, IMEM-CNR Genoa Unit?, DIFI University of Genoa3, U. Osaka IRS* INAF Genoa Unit’
E-mail: andom22@chem.sci.osaka-u.ac.jp

Monolayer films are of interest both as protective coatings of metals against oxidation as well as 2D
catalysts[1]. Furthermore, they can be used to create a nano-reactor where intercalated species can react
with lower activation barriers. Hexagonal boron nitride (h-BN) is one of such films exhibiting
graphene-like structure but having larger thermal stability. Reactivity of h-BN on metal surfaces with
simple molecules has mainly been the subject of computational studies[2] while experimental studies are
rare. In this study, h-BN was produced on Ni(111) using ammonia borane and the adsorption of H,O and
CO was investigated. The experiments were performed in a UHV chamber with X-ray photoelectron

spectroscopy (XPS) and high-resolution electron energy loss spectroscopy (HREELS).

No CO adsorption was detected both at -140 °C and at room
temperature. Following exposure to H,O (p~10 7 mbar) at -140 °C é
and annealing to RT oxygen adsorption was detected indicating water -g B E
dissociation at the surface. For a closed film, the thermal stability of E{;n £ %
the so obtained oxygen species depends on the amount of oxygen % i g“ E E ,;9
present before the water uptake. For clean h-BN/Ni(111) only weakly %ﬁ B < = g g
adsorbed oxygen is found and the initial film state can be recovered g g :
after annealing to 700 °C. l L= I
On the contrary, in presence of pre-adsorbed oxygen, water Experiment

dissociation leads to formation of oxygen species (possibly Fig. 1. Oxygen coverage in

hydroxyls and boron oxide) which are stable up to at least 700 °C. As subsequent H:O uptake at LT

shown in fig. 1, the amount of oxygen increases performing further Jollowed by annealing to RT and

low temperature H>O adsorption and annealing cycles. annealing cycles starting with an

For a not completely closed film for which edges are present, H,O oxygen pre-covered h-BN layer.
dissociation and boron oxide formation occur after H,O adsorption at low temperature and annealing also
in absence of pre-adsorbed oxygen.

<reference>

[1] W. Auwarter Surf. Sci. Rep. 2019, 74, 1 [2] Y. Guo. et al., Phys. Chem. Chem. Phys. 2015, 17, 16428
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SiC(000)RELED SiN TESR £+ v LR[S
Epitaxial crystalline SiN layer on SiC(0001)
FRZKEKX!, ARFES/ R—2avtri4—2 PLN—4K3 HFFEIHRFES
AKEBET S, AKEELS,
O/NEFH ', KB E2 Robert Wolkow?, Jason Pitters?,
th)il I 5, Anton Viskovskiy®, H& 15 ¢
UTEF !, PhoSIC 2, Univ. Alberta3, NRC 4, Kyushu Univ. IGSES %, Kyushu Univ. Eng.
°Jo Onoda!, Hiroshi Ando?, Robert Wolkow?, Jason Pitters*,
Takeshi Nakagawa®, Anton Viskovskiy®, Satoru Tanaka®

E-mail: onoda-j@fukuoka-edu.ac.jp

SiC BEMRIZTA RX ¥ v 7EEARTHLZ LD, BE, NU—FT 3 2L L CHIZERFE 1
HHNTETZ, FRC, SiCHEBRIRmMIITE X XU v VR L7z v U 2 U ERZE{L(SION)E RIS 8.3
eV DNV RX v v 7 L REHF TOLFRRZEMEDN BIER ZHE O TWDH[L, 2], ZOMHEIL, FE
D Si0 J&E(Si,05)78 Si-0-Si ZEE 2/ LT FE® SiN J8(SiN;) & fia LT\ b, Fexid, Zo SiON
BTN SiN J& & &R [F 72 SIN BN 2 SIC(0001)ZE 1 FIC = B X %o ¥ Ll S/ 5 ik
ZRM L7z, ZORMBMTIE, HEHOD SURFDOX 7Y TR RISA=T) LAEFRITHE AT
B, T 7208 REEENENISTX B,

ARG CIE, SIN IO MERLE, KEE 1 [ET(LEED)C X 2 KT, B L O, £& b
FOVBEIEER(STMIC L BT eI DR R 2 WE T 2, B 1(IXREEENEIR DG 3X Y
3)R30°-Si(v 3-Si & FKFL) & AMFGE TR L7V 3 XV 3)R30°-SiN(Y/ 3-SiN & FEFr)? LEED /34 —
COWETH Y, ARy NBEOATE TRV X KN R D Z LNy D, LEED IV fig
P KW REERE LTI2E T V&2 K 10INR T, RO Si 3RS0 72 = 2T /AT
BH., ZOREILSIMICL > THHERT 2 Z LN TEZ(H 1(c)).

d b Top view c
L - 3

P . e |
o -
t- P ' ..
& . .... =
V3:Si w"‘, - _*
P - ® #
- . il ’
1 o -
.. . il
e .

V3-SiN

o

1.(a) ¥ 3-Si &4 3-SiN ® LEED ¥ % — V(AHIEF T AL F —1ZZ N L 60eV & 80 eV),
(OYREIEPIE L 72 SiN DT T LK, (c) SiN 5D STM (Vs =-3.2 V, I=20 pA)

[1] T. Shirasawa et al., Phys. Rev. Lett. 98 (2007) 136105. [2] B. G. Shin et al., ACS Nano 13 (2019) 6662.
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Si REDHRRILRICHIE
DX ) THEBIEOD p-Si (001) /n-Si (001) LB
Cooperative Oxidation Reaction Mechanism on Si surfaces: Comparison of Minority
Carrier Trapping Processes between p-Si(001) and n-Si(001) Surfaces
BAXZ', BXRRFHAREREE . RiXPE?
OM1) FAZP ®F ', EME 3|/E 2 Hengyu Wen ', Hilk B2 BE =2 /Il &—
Nihon Univ. !, JAEA 2, Tohoku Univ. 3
o(M1)Y. Okabe 1, Y. Tsuda?, H. Wen !, A. Yoshigoe?, Y. Takakuwa 3, S. Ogawa!

E-mail: ciyu25010@g.nihon-u.ac.jp

Si Kl WHERLIEE 7 /(1)K & F T OAFE DT TO O IEREDOHEN]. QLT
@KB@%% ]\T@éﬁ&ﬁggﬁ”ﬂﬁ (LOOpA) &:E&B}éfﬁﬁ'ft (LOOpB) @%%[1_3]\ (3)¥/k}i}l—{5 (LOOpS
A/B) & O (Linear-Parabolic growth) DZE[4]17° iR S 4L, MEBIE Xo 13X & 2 5,

Xo = Ax(1 — e7*at) + Ag(1 — e*8) + % [—A +.JAZ + 4B(t + ‘c)] (1)

Z DHEBILSET /v (Loops A/B & L-P growth) Tid, ZEfLY A FOIEHALDO =D F v+ U
T, Si0) R TOBLKIHFIERFFOTZOICDEF v U 7HESLE L Shb GRRIVEF v
U7 HfEE). & 5HIZ Loop A 1T v U 7 Hlif72 L C Loop B IZ/3 I CTE %, £D7=% Loop A
TO SiO; A EHERIT DI v U 7 L 72 5, ARWFFETIE p-Si(001) & n-Si(001)3K 1 O EE L e 2
UTNHALXPS TRIZZ L, B L EALZ i L0 8 v U 7 flifEiEfe & gl L7,
HIRIIZ XL D Xo 221 THENTI 2 & . Loop A DEIFIEE A 1d n-Si TR E <. LoopB D 4g
1% p-Si TREV (Fig. 1), T DOREFRITIGLL An/(Aa + Ap)IE
p-Si T 0.54, n-Si T0.59 & 725, WMEB(LKIEET VT X
MU, Z ORI EFLIE RN E R L v K& » e arps m erepammen f

+ L] T T I T L T I T T T I ] L T,
0.5@ p-si(001)

ZLEEEWT D, BHF VT EMELE VIS TR Ty
AHIEFE 0¥ (chem) EFEA L TEY, 2V HExFr U T O E OI:: W - f W
BT R EMEE LT 2R Th D, TORE pSi T X 0sF .
Loop A TOME LV 1E Loop B~ 6,726 Sh 5, FLop A ... ]
L-P growth OB#a4 7€~ b LM XL p-Si & n-Si TIEIE Coop Bl e 7
[ UM T, @RSy U 7 EEANEE L2 L E2E OF,I'T'IL;IO? = t+ _—— _
BRLTW5, TOJFRAE LT Si-0 B L2 RESTO

Time (X103 s)
HEDHEABND, Fig. 1. Curve-fitting analysis of Xo by
[1] S. Ogawa et al., Jpn. J. Appl. Phys. 59, SM0801 (2020). [2]  using a Loops A/B & L-P growth model:
Y. Tsuda et al., J. Chem. Phys. 157, 234705 (2022). [3] Y. Tsuda (a) p-Si(001) and (b) n-Si(001).

et al., e-J. Surf. Sci. Nanotech. 21, 30 (2023). [4] H.M. Massoud et al., J. Electrochem. Soc. 132, 2685 (1985).
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BNBRBHICLKIBRH—ARUF/ Fa—TDORMEREE
Defect Formation in Ultraviolet-Irradiated Multi-walled Carbon Nanotubes
MEERET, CM) A —B, #iR #1T, &R &
Ritsumeikan Univ. ©lIkkei Araki, Naoyuki Maejima, Masaru Takizawa

E-mail: rp0097xi@ed.ritsumei.ac.jp

A—RF ) Fa—7 (CNT) (IENTER - WA A RS, BRRAESCKMEEANT HZ &
TIEMEZ E O, T A& OREEIREXRNSEEZ R LS FENERINATWS, 777
= 2T 2 OFRFAK T COEIMRRI I K > TRIEDFEAET D Z 00 TEU[1], IR
FRST &0 ) 72 FIE CHEBERI R B Z BEATE 5 Z L1, ONT OICHIERICm G 7= G %727 7'r
—FThHEEAOND, £ I TANETIE. £/ CNT (MWCNT) (ZxF L. 4 E R T
A2 2 L TRIBEEAL, ZOMEZRbE X BRI S (XAFS) 12 & fi#fr L7,

FERIXSImE RS SR B ¥ —BL-8 (ZTAT P e
7=, D MWCNT +— MR 1720m O 4
TX T U T E AN TRE TEIMRIB S

ZATV, (R L7=3EHD C K-edge 35 K10 OK- 2y
edge XAFS JIE %475 72, [ 1 I ERAMGIRS 2 :WJ o

: ® unirradiated
1T T2 MWCNT kL | SRIMRERST % ; ® UViradiated

53 AT > 72 MWCNT #0EHD C K-edge XAFS T T S
AT M VT SN 21T o Then Photon Energy [eV]

B Tldo*(C— HERICH KT 5 2872 eV O Figd E4MNERIAT#% D MWCNT @ C K-edge
B — 7 DR ST AR 21T o 723 XAFS A7 hv
BECIEZ 0 v — 2 Rk L #T7-1C 288.1eV (T T —— s

Intensity [arb. units]

ut o unlrradlated
T (C 0) % E‘H%ﬁ”é BP— ﬁ“ﬁfﬁd L/f:o ;_ﬁ ® UV irradiated
X B 210 L SO T O O K- E by %
edge XAFS 227 kL OEA{L) B SEAM GBS s ,; e
£ .
(2 %o T BEHORERIR T RAHIN L= = : 5
LRI, RS ORE X ) KRR TO%Rt - W@
BEFEEZ X » T MWCNT ZE2{L LT, C = 04k T"'f T TR PP PRIV AR A
510 520 530 540 550 560 570 580
FEANTEZ RN oT, Photon Energy [eV]

[1] G. Imamura and K. Saiki Chem. Phys. Lett., Fig.2 (SNSRI O MWCNT @ O K-edge
587 (2013) 56. XAFS A7 kv
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RV VERIZBITARFRKEOHR
Effects of Atomic Hydrogen on Pentacene Polymerization
EERIARI, Ol #B' R A=, R B'
Univ. of Hyogo ', Misaki Nakayama', Koji Sumitomo', Akira Heya'
E-mail: heya@eng.u-hyogo.ac.jp

757237 VR (GNR) 1E, 757 = v OBYREMERCEFBEL 2 & OBt 4 5|
TS EHIFFSNTEY . GNR 28k LCRIAT 2 2 & 2R AT b, Fox B
KLKFEHNTAR Y B Ay v aHEfE (HMD) EEERA L, R 2ty (Pn) 2EAEIELHZ L
2K % GNR BT OMSLZ BFE LTV D[], 72, Pn KFEL L TER SISV E Ry
%t (DHP) I Pn NEATH-OITKETH Y | Pn S DHP ~OWFEIZIBW T, Pn &K
KRFEPLHFCRIST 5 A HEM 2 B LTV B [2], ARFFE T, EAEIEET 2 BT, s
IZ Pn BRI & TR T O BB TR PRAKFEZ MG L, 20 L X OBRE b2 746 L7,

Fig. 1 |Z779 HMD #EAN T Pn (60 mg) Z 53 SH, KBEFMHKT TF v o 3—H Ik
flt AR W OIRE 228 2 70 3 B B ZAT - 7o, BT O 57K A H o I A 1% 1700°C
& L7z, HMD IETIER L 72 AR O I A~ b v B — 7 (L& OB IR R A% Fig. 2
(RS, BIE T BB T FHRKFEOMAS 21T - TV ZRWEEHT, We 28 1400CE B 2 % & Pn
PKFEE RS L, DHP AP HEGRR CTE 7o, —F . IRFIRKFEOMIE 2B L72akHE, BHS
T2 U AR MVIBIROEND S We BMEIR (1200~1400°C) OHATH Pn &I B 24
REINTND Z oo Te, £z, BT BB T RAKE 2 45 L7z Wp=1200C D}
Mo, v bV w7 23R V—F— il A {biE (MALDI) T Pn & DHP BASMZEIT 360 {13
&L EDRDND 890 T Dy EDFE SR ST,

B CIRRAKFEDOMAEZ1T 5 2 & T Wp 2MEIE (1200~1400°C) T Pn DIKFE L Z 72,
ZoOX DT, B (Pn) OREGET & X2 D E T S IRFIRKE A G T D Z & T Pn DKE

{0 Pn DORIBRDAERIZH ALY 5 2 TWD Z EWVRIE S LT,

[1] A. Heya, and N. Matsuo, Jpn. J. Appl. Phys, 57, 04FLO03 (2018).
[2] A. Heya, and N. Matsuo, Jpn. J. Appl. Phys, 51, 110204 (2012).

280

—#— with additional atomic hydrogen supply

HZ .
8_ Pn: 278 | —e—without additional atomic hydrogen supply |
%> \ E 276 Pn (276 nm)
Quartz sub. \/\

g X g 274}

£t \ :
(= .
5270’ - - \®"—=# 7 Graphene
73 268 4 (269 nm)
-]
266 DHP (266 nm)
264 _
1100 1200 1300 1400 1500 1600 1700 1800
W; temperature (°C)
Fig. 2 W mesh temperature dependence of peak
Fig. 1 Schematic of the HMD apparatus. positions in light absorption spectra. A difference in
Besides Pn supplying point, atomic dependence is observed with and without the supply
hydrogen was supplied from another point. of additional atomic hydrogen supply.
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RBEFHETS5X2 O ICKBER F—TDLC &HL : BHERIERE
Synthesis of N-doped DLC using Photoemission Assisted Plasma CVD
BEXE, C°CMOR B% B =EE M B—
Nihon Univ., °(M1C) Yulin Yan, Satoshi Seki, Shuichi Ogawa

E-mail: ciik25006@g.nihon-u.ac.jp

7772 A3EWFE Y VT BEIEARFOZ LG by 7S — N FET OF v VG EIR S
TWb, 777V FET O — MEREEE LTT T 7 2o ~DF A= %] L7203 bl ¢ &
GBS 7T X~ CVD THUE L7z DLC AR STV [1], — 5T, &7 — MR
FERCNY A 7'y b, MERIMER ST RERT A= NEAFEL, 2O EEWT
% Ji{k & L TDLC ~0 BT ROEANE 2 5L DH[2], AWFFETIEEFHE F—7 L7 DLC (N-DLC)
ERETHZ LR HRE L, ME R 7 X<1281F D N-DLC ORERFRRZ1T 72, £
HETFHE T 7 A~/ a—gE L ¥ 7By MNEED 2 FEOKET— RN H 508, RSt
DIEET— FRFFZ R LTz,

N-DLC D3t il 77 X~ CVD @2 W TiTo 7, BB AL LT Ar, CHa, N2
DIRE T A% VT No Wit &% 1~13 scem Q&P TEL ST, Ar 38XV CHs OJii &% 85 scem
BEO15 secem THEEE L, T 200 Pa, FEBEEIRE 100°C TR SE7, lEERTH 5 Si
7 = NN E 172nm O Xe* 2% UL L. Si v = " )b S bd ETE R T L
LCREBFHIE 0 —HEBLOFY VB MkEZ %
kST, @ Gow o

eI 7 v —hEE T Si FEMR_EIT R X H 72 N-DLC
DT AT MVER 1(@UIRT, BIEF OKREEBIL
7.5mA FRETH Y . 30 [H ORI T+53 72 EE o DLC 23
FIBCECWAZ L &mT, —Hh., #U By MEE TR O anan shift [om ]
JEL 725D T~ 2 A7 b V%K 1(b). (NIRT, Wi#E :(b') T ownsend
IZBWT Ny iR D7D MEERS R D0, HE ] |
I & ORIE [ CRE Sy Lo B IR IER — IThi 2 72 N,

Fno=Tsccm

Intensity

Fyo=1sccm

Wi Tscem FHY D & 2 1XT & A ERIES LTV Rn—77, *g . . . . . .

No EdiE 1 scom FIM O & X125 535 & DLC HIKD G 8 £E(C) j Townsend -

VRBNHETE S, ZHU. AUy McEEKOE ] Fy,=Tscom

TRV F—TlE CHy OFREEEZ2WrmfE L » & Ny OB ] i

ZEWTTHFE D T K& < | 2hERAY 72 CHy fRHfE DS C & Ik . .1.006.?2&)“.,1;0'(.). .11:606. o
WENMEF LD EEZ LN, Raman shift [em™]

Fig.1. (a) Raman spectra of N-DLC grown
by glow discharge, and (b)(c)
(2012). [2] N. Urgun et al, Physica B, 698, 416753 (2025). Townsend discharge.

[1] S. Takabayashi, et al., Diamond Relat. Mater., 22, 118-123
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SiFt/ Fy FEERTHREICE T SERMMERE
Charge Transport Properties Through Multiple-Stacked Si Nano-Dots
'AXRI,CEMIKT "ZEH ES,'SH KE,'B &l HA L2, ®kE =R
'Nagoya Univ., Aichi Inst. Tech. “'Haruto Kubota, 'Imai Yuki, 'Jongeun Baek,
?Noriyuki Taoka, 'Katsunori Makihara

E-mail: kubota.haruto.w5@s.mail.nagoya-u.ac.jp
F>Si 7/ Fv b (Si-NDs) i&, 2%+ V7 BIODE 7+ b O BEVERZ &5
WLBRZIE FHATREZR 7= 8O  WBE R U — "—DfEffi & L CHEH STV b, ZHLE TicFkx 13,
B\l Si0, F1E1C SiH, H A % AV 72 LPCVD (Z & W JERE L 7= Si-NDs O [ N - Biis Rt 2
SEAM U7 S S BT R - IR L 27 U ARHIBICHEO LN A T LE#E LT
X 7211 AR TIL, YA X 2RI L 7= Si-NDs 00 % B AL FERE & 12 F8\ N TR OB I
etk 2 54 L 72,
FER>1000°C O R 7 A Bz X - T p-Si(100)FEA_EIZEE~35nm @ SiO, % 2k L 7=,
Z M. SiH-LPCVD |2 XV Si-NDs % H O bR Lz, Ky NERE. 800°C K F A fig
BICEY Fy FERAAZ~18Sm L L, ZhbD7rntR%Z 5EEEYIRT =L T, LEERE
&% R LTz, LPCVD KD 7 A+ 771% 100Pa, LR X 580°C 35 L TN 700Pa, 490°C & %
Z LT B A XD Ry NERAK LTz, M, SiH-LPCVD % OREIGEI N6 F
Ry b &iE~16nm B L U~6.0nm TH Y, EHHD5ES Si)/ Ny MR EHEE (~10"em
DT ENTNDZ &R LT\ 5, ZEEMMEEZFK L%, 277 —H0D Al E
ik % BLZE KGRI K D Rk LT, BRABERHETIL, AJI & LT 20V DR 2 HInkic 1v
WD S ZBE O ) EE R O RER 22 L & B4 L 72,
HBEBIUVEES YRy A X 6nm OREHIBET 2 Lt FEORER S, BRIREETIIA
FTEEDRANHRIE U TR RBERERO D b O, AESERTRHCITEEL
Bt ORURIR RO K, BRREE & R U < Bl =138 bivlz (Fig.2@), —FH. Ry b
B A XN 16nm DA, BRRAER L OSERRERE O W DOEEIZBW T 6nm DA & Hfg
L CRESRCVRIBED RO BTz, W, 2SO I TR R & BV B D 2 R5Icsy
Bt cx 5 Z LM 5, Double-exponential BEUIZ KD 7 ¢ v 7 4 VT RITEAT o7, . FEEEK
n B LV nix, Ry NAOEFHENMAZ LTS BT (B B X OBE F > MEZR
A5 B (ENLEG) ITEKNT D EE LTz, FiEERBT IS OV TIL, IEERHKAZIT Ry
A XU ST o IR —EEE DS DO, SRR FHII Ny M A XOHERIZED ¢
DOHRPED I, Tk, KX v U 708 Ny NNICRFFSNASZ L TRy hOFE
TRV —BER & A ZOFINE ) =RV —REZEDE KRBT A LTfER, R
v R B OFEIMEME ST IR T E D, BALBIETICOW TR, FELRHRRTIZ Ny
b A ORI D o OB DFRD Hivle, 7z, KHHEFHZ 3~6nm 4 XD Ky MMk
5 OBERWODBBDO LN, Ziux, A XD/ Ry N TIEEAFT ¥ U 7 Ik
5 %%%%%375‘1‘&1/\# 10—6
J. BERORE (
T 3L F—DHEKIZE
KLIEFD7—r
BUELIZ L 0 B FmED
dl SR E LT
ZEzbihb,
®W®>Si )/ Fy %
AR S OB PE T
JNEREEN S, Ry b
WA XOHEMEIZ X
BN EWETE LD 108 L ‘ J . . : .
LML N o, 30 31 32 33 34 30 31 32 33 34 35
THR> [1] & 5 TIME, t (ms)
Zz /@%?"f‘ﬁﬁ L Fig. 1 Decay characteristics of output current with and without white light
FAN T, 16p-PO7-7  jrradiation in the sample structures of multiple-stacked Si-NDs with average
(2024). dot height of (a) ~6 nm and (b) ~16 nm.

a) Avg. Dot Height: ~6 nm ] (b) Avg. Dot Height: ~ 16 nm
Icare, = Arexp(-tiz)
+ Aexp(-tin) + B

107}

OUTPUT CURRENT, / (A)
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XPS Si 2pARY ML EBRIEFIEDFEED S HEFE S HPECVD-Si0,/SidD
BEFRN E RAEEMEROER

Growth Mode and Mechanism of Interface Trap Suppression in PECVD-SiO:/Si

Deduced from Correlation between XPS Si 2p Spectra and Interface Trap Density
FREWMK', A—ILR—IK? E#HB® OKEBA <5, EmiliaHashamova?, &&IJII ¥,

LA EERS, =R ¥, MF ER, EE TE ME AN
NAIST !, KIT? AIST 3 °Sakura N. Takeda', Emilia Hashamova?, Sai Hasegawa®,
Mutsunori Uenuma®, Tomoyuki Miyao®, Naoaki Ono*, Yukiharu Uraoka®, Kimito Funatsu*

E-mail: sakura@ms.naist.jp

[%F5& & BEM] PECVD(Plasma Enhanced Chemical Vapor Deposition) PECVD e
02" SOl A
SiO/Si IHKIR 7 7' R &L DBIFMEND | FEET SA A~D I B D o e ET&O::T‘O'ET

ISR SR TS, E, BeEBc L0 R S5 A — 2 OIRGE 50nm SO,

Si

fiﬂi 1’[375)7 L f£/)7":75§ 1),2)\ %@%ﬁﬁﬁ%%ﬁiﬂiﬁ@%f% ;:) 74:5}1:% Deposition @Taper-etchlng

Al electrode XPS

TlX. SiOy/Si St DAL SR EE & B MIFHE OB S . LW v se. | ettt sa
Si Si
SRR Lo Tt 5, [SR] RELBR TN 450 ‘
X ) . 1. FURHE X
RS C/ERL L 7= 10 @ TEOS-PECVD-SiO, (50 nm) /Si Z it~
Si** from SiO-

v F U7 U, ERE Lo R ZEEAE T, X #REE T 4E (XPS) &
To-(K1), fFonksy—4%%71L Y7L, C-VHIEICL DR
i YN S (D) & MBS 2 Fe DR 2 0~ 7=, [RER] S1 2p 4 1 (Si*)
&0 fli(SI® D XPS B —7 (X 2) DR /L¥—7(AE) 1%, JEE DN
(ZfE- THIN L 7212, 1 nm AR Tl Lz, 2 ofsd % PECVD JEIC
BAEOHOT, BRI TIIA LN, 4nm TO AE X, Dk & AD [
FARE% 7 L (B0 3) . Dy A8k X WEEHCIE 4 nm LLKE. AE 28EFOspmic 0 2 XPS FUER

Si? from Si

Intensity [arb, unit]

#2072, AE OZALIFET OEAEMICEE L, XPS OfRIT, Ded |
K&V, RIEHICEEEO AT 5 2 BT § (B |
5. AEMOT— NEMELR, BRI D 10en  RELHES gt

#L. PECVD SIOz/SlﬁﬁT?&iéth\éﬁ%T®1 CEBETH- F—4—%
0 OROBIS N AER, B OO AT Ko SR
(LR L) 72 OB FIERIC L D B2 DD, AR TRV X e 6%

N, Dy b BERBOMEL, EEBEOBAE D0 L REMEND 0% %, l
£539 7% (K14), 1) K. Matsunaga, et al., ACS Omega 8, 27458 (2023). 2) S. =
Terai, et al., SSDM 2020. 3) A. Boogaard, et al., ECS Trans. 35, 259 (2011). 4)

Plasma

HQ LQ

N. M. Terlinden, et al., J. Appl. Phys. 115, 033708 (2014). 5) N. You et al., X 4.pRRAIX
Vacuum 207, 111689 (2023). 6) S. Nunomura, et al., Appl. Phys. Express 18, 026002 (2025).
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9a-N401-11 HEL6EIG ML AUSLMMES BEFHE (2025 BHWAZ KAF /R &FV5(Y)

HEERERSF - BILEERSFE—LBHIZKS
NIZLHBESI (M RERBDEL - RELRICHE

Nitridation and Oxynitridation Mechanisms at Interface and Surface of Hf-Deposited
Si(111) Induced by Supersonic Molecular Beams of N2 and NO
BIRAFEZ !, BERRFHHARRE TS 2
Ol FEN /X!, BXKE TGN BBEE BR'! EH RF: TH FE>
Ehime Univ. !, JAEA.?,
°Takuhiro Kakiuchi!, Yoshino Oura!, Hina Takashiro!, Yasutaka Tsuda?, Akitaka Yoshigoe?

E-mail: kakiuchi.takuhiro.mc@ehime-u.acc.jp

U ar (S HEsaERE b7 =0 A (HIO,) EEIROT S A AFEEEE O fimic %2
{LIEfE 28NS 5 2 LI FEEHOH LY — 7B Gl TE 2 LER IR TWD 1], £z,
HfO, FIZHEMNZEFE (N) FT2EAT L Z L CHHABRD OMFABEER~OZ(EARE SN TE
0. KEEAREFR (N) LEEE (0) DI Z T U7 B EH A5 7= Ze MR R 2 O PR 2 9) 0 Bl &
55 [2]e AWFETIZ. ~T7=v LA (H) 234ERE L7z Si(11D)Z&im [HESi(111)] 12 L, #Ed%E
ForFE—A (SNpB) BLOEEHR—RILEFR DT —2 (SNOB) ZzZn L s L, Eikk
FOMBZEA I IR & F T S DR ZE AT ST IE B 40 e 2 VT H M L=,
FEBR1Z SPring-8 ™ BL23SU CTfT - 7=, afhL, @EEZE

46
HIPIC Si(111)-7X 7 O HR I LT FHINEE T3 W@ N EsA
A XH7- Hf K%% 2 ML (monolayer: 1 ML=2.4 A) 4 4 72228& ‘J

401 —1.0x10"
1.6x10Y° ¢

(molecules/cm?) "
Ll

MEiEE L CIER L7z, ZAISEEMED No B EXTUNO T A
EARVEMET A CHINLEEEHS FE— 2L L, Brieh)ic i
FHLUTRISESETe, RIGHTAZEATH7- NI N1s, O 1s |
Si 2p. Hf 4f Wik HENL &l fE 115 D IEEE - A2 kL (PES)

N Ls photoelectron count (kcps)

402 400 398 396 394

ZHIE LT, Binding energy (eV)
10 b ——32%10'8
FIG %, Hf-Si(111)iZ SN.B (W= R/LF— =2.0 eV) . Sicl11)7%7 6.4><10:§
—0 ——1.0X10

IR L7 %ICE BN T2(a) N 1s WRRTEN. (B —2 13973
eV). BLU(b) iliTE 14D PES TH 5, (b)IZiE Si(111)-7
XTIHERmMOMR G R Lic, B LeEHR0 70T, &
/N32X10% ~ Fe K 1.6X 10" fH/cm? T D, ZiHDfE R

VL AREE U 7o ZEHE 28 HESI(111) D Si Fifl & DAREUS L 0”‘5‘“‘6" VR —
%ﬁ‘%%ﬁ ﬂi’ﬁfib'a—@ﬁi L= k %%—é—o \é/l H 1. SNOB H{% Energy relative to Fermi level (eV)
BHEE B HESID OB G IV C & s 5 FIG. (a) N 1s and (b) valence
e -Sich = = - ° photoelectron spectra obtained from

[1] R. Gupta et al., Solid State Sci. 59, 7 (2016)., [2] L. Xu et al., Hf-Si(111) surface after irradiation
Appl. Phys. Express 9, 091501 (2016). with supersonic N2 molecular beam.

1.6X 10"

M. (molecules/cm?)

Valence photoelectron count (kcps)
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9p-N401-1 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

REETSRARIVFUTIC&BHSRAKRE T/ HEEFIH L BBk
Nanostructure control of glass surfaces via atmospheric-pressure plasma etching
and fabrication of superhydrophobic glass
ERBEEEET:, AGC () 2 CD)IEE Fth'2, RE BE¥E2 & H/X2 H FA
Hiroshima Univ. !, AGC.?, °Nobuya Mineyuki®?, Kohei Yasuda?, Yasuo Hayashi?, Seiichiro Higashi'

E-mail: nobuya.mineyuki@agc.com

(2] BENEIROE =8 A T OAN—H T A7 EIZB O TR O & X EE i
EENDH, KT T A~ND=—AREE - TN D, H T ALY 22 ARG 2 /ER L
BAKIEEZBATT 5 2 & CRBEKERITED 2 LIZMONTWDER, EROERIETH 2T
Y F U TRAEET T A 2 MW FETIE, REAM O SOHEZET v A — /I X 25

A ROBIRHHIE L 725> TV B, AR T, KRIE CFRT T A~ lm

=y F LS BORTREL =4 U2 /50 L CRIGERAL, i—izzzi?ng
0 S BIAME & EI B8 L FIEERET 5, apeama | 5%

[BR] ¥ — 55 1 BH 5 XLl E LCHITL, KGIECET T o

K Py PEMOTE Y F 27 BT 1(FigD). Je Tk .

Beam splitter

EEHEEOICT) ]2 v, =y F o 7 Hic ) 7 X A LTI
IRE R OREIIEKRT 2 7 v bWk IE DIEH 25l Lz, — v F
T BITIT T oAb ER R RE A bR LTt O R RIS 2 SEM T
B Ui, & DICHOKIA BAT Lith, A 2 0E L gk P91 Experimental setp for
PEZ 3G L 7=, plasma etching and OICT.
(R EBR] T T X~ >y F 2 7 P ORE A
WEEROEREZRA T 2 2 & T R R IR &AL
RFEIE K o TH T R OF E oA & 23 Hil 48 7] 5
HDZEPHALINIRoTe, Ty F L T RITAEMRT
% 7 A IR I D TEARS HTT A F o i (2
WELTWDLLERALND, 7T A~ S &
BT 2 LI 0 H T AR LD S % £ o 7
G322 LIZB LTz, ZORE, T ADRKMH Fig.2 Effect of surface roughness for hydrophobicity.
S & BIEICE R D T & THIKIRERUR R 0 7K £ fil 4
ZfiliEd 5 Z LN TET(Fig.2), FFIZ Ra DREVH O Tk 150.4° % 2k L, @K
DOIBUCEKI LTz, 72, ZOBREOKISKRIX 1 BRmBTHY | (EROEZET T ATy F 7
(A TR W SOSRFE CREESRIE TR Th 5 2 L VR SV, AFEITRE AN 2K
LD, Hih A X2 & B b RWRESEEAN & L TEERZ2ISHR IS D,
[1]T. Okada, S. Higashi, H. Kaku, N. Koba, H. Murakami, S.Miyazaki, Thin Solid Films, 515 (2007) 4897.

Photodiode

He-Ne laser
632.8nm

= = = - =
B v (=2} ~ =
o o o o o

Water Contact Angle (degree)
I
o
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9p-N401-2 HEOMISAMIDELHELMMAL BRTFHE (2025 BHAZ KAFvY /SR 8AVF1Y)

TS3XEZYY Aut/ HFERANE CO RETMBEDRBEILHR
Optimization study of plasmonic Au nanoparticles as catalysts for CO; photoreduction
RATL!, OMOHO HIE' HNHEHE! ZHE!

The Univ. of Tokyo !, °(M1C)Naoki Noguchi!, Ken Uchida ', Ryo Toyoshima'

E-mail: noguchi@ssn.t.u-tokyo.ac.jp

[HFRBLOCBEH] HEKEE(LOEHERNTHLD CO, ZHIHT HFEE L, KEb= L ¥—%2FHL
TR ITEICE D CO, DEPFLER SN TWD. TF, RERI Y 7 XE 2 H L7biE K
JEDHER S UT[1]. Au T/ KL HHEF p BUZA LA U o A (Au/p-GaN) il ¢, LB R34 E )/
BiA-DY A AR REIRAFT D72, fllyEYEOm BicZ2n b ORIENEE R ERE L /0D, KRIFFET
i, Bpp7 =— VREIZL > THOLND T RO & Z ORBETENE 2 2R U fci b2 B s L7-.
(=B - fER] W ROV A XEGEMEEZTRD 720, ARAESREMEREFDTD)E HV T, Bk
W Au T R OER & LRI R OBRE RN L=, ZOMERE Fig. 1 1737, B 45nm (%512
LT, ZNRVERINNS 2L T BERITERICIZEATEKE LW EDb0 5.

FEPe L7z p-GaN FEWR EIZHK 2 nm JED Au R Z 2y 27855 LTz, D% 200 °C, 300 °C,
400 °COELMT 1 Bl 7 =—/L L, Au #iEEa T 2 ki b L7z, Fig. 2 \Z/ER U 723080 J5 118 ) B8R
MEEAFMYBIZROFERE R T, T=— UKo Thi L L2 2 L DR S, b+ OBUSFE - kit
1£300°CTHRAR L 2o 7. WITHER U 7-30B O Al VS MEREAT & LT, COr Z fafn 7oK T T, W
A7V I HRNVE A N)—(CV)E{To T, 7T =— VIRED R 52 7L % el U7k R % Fig. 3 12
R 1272 LIS (dark) TOT — Z 1L 300 COREI DO D TH Y, DO TITAENE RS L
7o JERBET S Z L TRITERNTNIZZ ENTRCTORE CHRIN, BREENRKE L7
DX 300 CORELCTH o7z, BILERDP BRIV LD, CO,DETRENLENEEZZLND.
[BZ£] AFM LV 300°CTT =—/L L7z & Z ORI OV EIL 8 nm, HAFESIL 17 nm ThH 5703,
FDTD OFER LV & H 5 b IR X 570 nm (T2 E > TV %, 300 °CTT =—/b L=k &2 4.4
ARG ETIIE L7z 25, WIRANYZ MLOE—271X570nm & 72 ->7=D T, BBLZ LT
L. KEHROFIHE W BENLD S, KEEART MVREOREZWERTHY, HNDOEETH L.
AFM (28T 300 C7 =— /L ORENCHEIRIE RO H BNk & 7e > T-D1E, 200 COFECIX
KA LE S TEBOLTIENRE S TWVDHZHT, 400 CORENCITRIFO@m I N/ NhEL 720, 2RI
R & 72> TWDH DT, Au P GaN FAER LASENEIT L7202 8 B2 b [2].

[ELD] Aup-GaN BEDVERLZ &7z > Theiii 72 7 =— /WRFEZY 300°CTH 5 Z & % CV FitEn bR
L, ZOEWVEITHEIL T /K OIRICH KT 5 Z L 2R LT, 5%, TRIR R A2 S SIC#EwmT 572
DIZ, VI TTT74—72ETAuT /HEMEBE L TER LI & DB OELEZTRD.
BEE: AWFEO TR LEBIRVIET, AR PR IR, 21T PR IRE 3 K ORFE
(23K20034) DK% %% T 1.
[1]17. Prakash et al., Appl. Mater. Today, 11, 85 (2018).[2] Y. Kang et al., Semicond. Sci. Technol., 18,7, 607 (2003).

800; Elelricfieldector ° *] 1('7"“) f? of —
_ r R e 4 L €
€ 750 r P o L b -2F
£ 3 ’ <
& Toof EB : 2
% E ik L] ® 1 %m %
o 650F [slolalng - . c 6k
> F ()]
‘;" 600F . = 8 O O O
[oe . c -Or < 2 2 >~
i .TO°.:’ ) . g 6@ (LQQ %QQ D‘QQ
= 20 40 60 80 3 ~'oc — — —
Diamstar: (nm) : - 0 Potential (V vs. Ag/AgCl)
Fig. 1: FDTD analysis of resonance Fig. 2: AFM of Au/p-GaN Fig. 3: CV of Au/p-GaN catalysts annealed
wavelength for Au nanospheres of catalysts annealed at at different temperature
different diameter different temperature
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9p-N401-3 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

As(NMN)EEISE T B8R T/ h—RUBEERDERBREDRE
Exploring the Growth Mechanism of One-dimensional Nanocarbon Materials on
Ag(111)
AL, OM2)&% —HE, RNl &
Kyoto Univ. °Kazuma Kurashiki, Shu Kurokawa

E-mail: kurashiki.kazuma.53e@st.kyoto-u.ac.jp

Fox OIATIFRIZBWTC, BEEZEH T —27 77 X< H v (APG) ZHAWT Ag(111)fIZIRFE
EARETDHI LT, REITHRT / =R AEEPRER SN D 2 LR S . BEimatEN D
RKOBNTE Co —RTEHAKRDORE GRS Ag[110] F MO FEFMEAITVME (8 0.57nm) % &
5T &, 2 STM oV IRUEAME bRBEZ—&ET25Z &b, ZOHFKT/ V—H
X Coo —REEAKRTHDLATHEMESH Y, 2D Z L% FLIR ICLDMITICE > TH SN T
WB[1]. Coo 7T — L OEREEITE 2 F—7 725 2 & TEBIREMEOMIEZ R 2 LS
SN TV D 2028 BHEALF B RO B & FRO TEREEDO S RBNIT RN Lnb, ZOFIRT / I —R
Y OERRT T A ORI — R AEEROFIEEA OMERO—B) L e D RTREMEDN B B,

ABEIOMFETIE, 80KkF/ I —R o DER T a v RO OWTHIAT L Z L 2B E L. £k
7't ZA OB OWT, STM BIEORER, C RERICHEAET D Ag By FPBEERDOIERK
DERTHDZ L ZfER LIZ[Figl]. Bx OFEIZE Y, subsurface TORZBIFNF A ~—%
Y5 &, EE Ag AN HBAS IHEES 2 RO H 5 Z LB MImo T, Thie
Y MDA = AN TH L ARMENH . HIE, RRBROMBAZ B LT, FEill7e STM #l
RBafTDHE L bIT, BMFERT Uy Ve fio T KRB RV I a2 b—va v aEat L TEY,
BHIFZMTEALTHHRET 5.

[1] S. Kurokawa, D. Yamamoto, K. Hirashige, and A. Sakai, Apex, 9, 045102, (2016).
[2] Y .Miyamoto, and M Saito, Phys. Rev. B - Condens. Matter Mater. Phys. 63, 1-4 (2001).

641k

Fig 1. Nanocarbon structures growing from the Ag pit
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9p-N401-4 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

KRTSXTFRET/ BEN SiZREOWKIEICEZIEE

Effect of hydrogen plasma-induced nanostructure on hydrophobicity of Si surface

BRABEI, O/h#k BRAH, RAE @ EL @ EAN AE K8 RB&
the Univ. of Osaka, °K. Kobayashi, K. Sakamoto, J. Onoe, H. Kakiuchi, and H. Ohmi
E-mail: kobayashi@ms.prec.eng.osaka-u.ac.jp / ohmi@prec.eng.osaka-u.ac.jp

1. ¥ E
U A (SHEEISBRENTZ T/ b ~A 7 0 R r— VO MRS ) a— &)L, BEIRE R
DITAVIEIC KT U % B 2 5708 8BHE AR BLUKMESSE O B AR AR IR OBt R m filE & v 5 BLAEH
LIEANEFT - TWD[], INFETHRAIT, KEF T A<BRRICELD Si REICT /) a—HEoE
RS FIREZR 2 & & FLH L[2], AKSBEHITHEN R IESE . 560 EORMWE AN T/ HEIE DRI L EE e
CERIERELTE R, AR, KETFT AL F o EENMTE SN ST REOENEICE B
L. flix D) 7 HEREICBIT DKM 25 Lz, 70, SR8k E2BIRL~A 7
ovET Iy MEEICH ) a— U EEEAEA LG 2 ER L, ZORmEITE T 286 %2 5346 L 7-0
T, TORRERET D,
2. ERAE

AUBHMERLIZ X, p Y Si(100) A 2 VY, M 2B A 7 — ¥ BICEE LTz, A7 —ViRE % 200°C
AR L. Fx o ASWNENN 33kPa L5 E TRFELBEALIL, 77 A~EMIZ 245GHz D~ A
7 EFATHZ LT, BHEKEOKEX v v ST T A~ &AW LT, T AL DT /1
EOERITIX, ~A 7 B~ AT RO, KETIBREDOEBEELREZIRALTND, v~/ 7Y
T3 v MG LT/ BEOBEAMEEIL, KOH ImMRICE»TvA 7Ty FEEE/ERL, Z0
BKRFT T AINTAT LD T/ a— U EEEEV AT Z & TER U7, INTZOA0EA | HF P,
HL<IX7 v BRFELEANT v o —7)~ORIEIC L 0 FELPE L, KA Z2H1E Lz, &R
BtoFmFREIT, EASE B (Scanning Electron Microscope : SEM) TafAli L 7=,
3. BRRUSEE

Fig. | IZEAMEDMT 5 S/ Si oW SEM #8477, Fig.1 XV, mE 20um BEDO~ A 7 n
7 X v MEEORAEIZ, &S 700 nm FEEOF /&N, 7 1y FRIEOERS HTlEe <, To
AR DIER ST FNITER STV D Z E BRI ID, Fio, Kk T b vz kil % Fig. 2 1R
T BRI SI TR TH I/ EEDOFHIZL Y WIThOGEE LN KT D2 BN b, /i
EEERL L2 Si Rl TlX, 7 v HBRWBEAI TR
[HALERTS (KR A 150°8L & 72 0 RS KM
BT ENy o, & HICEAHEERE DK
B, 7 v FRRMUPLELIZ 167.8°L 72 0 8
BEKVEZ RS L RIFEIC, KIS EBEEKSEIR D B2

\ 1 pum
Nl TS L J = A =9 socczrm 2 . ] mw)j’/mm:.ﬁm». .
BT S NT 7Y < TR b R Fig.1 Cross sectional SEM images of hybrid structure.
niz. _ (a)low magnification (b)high magnification.
4 & & ;
Si FKHEIATE Lz / MEERSHAKIEC S5 2 % =" :
WAL LR, T ot ek omn 8
PEITH IR S, EEIEDEAB LT v HE R R .
HAICORmMOWEIZIVELVLT ) —= guo-
SR BBk R E G D, g g @
w 100

i 8
AWFFEO—HBIL, B IEE AR )4:(20H02049, 24K00778), 72 5 S sof i
NT () ARETATEME (2023G5019) 25 OXEIZ LY ©
TT?}’)*ULCQ T LE%TE&%/T\‘@AQ bar‘e barec‘oat con‘e conet;oat hybr‘id hybrid‘coat
BEBR Fig. 2 Water-contact angle of each sample

[1] Schneider, L. et al., Sce. Rep. 6, (2016) 21400.
[2] T. Nomura et al., J. Vac. Sci.& Technol. B 40, (2022) 032801.
[3] T. Nomura et al., Phys. Scr. 98, (2023) 115609.
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9p-N401-5 HECEISAMITE AKE LIRS WEFBE (2025 BHAZ REFrY /(R &A1)

18 % a-Si/Ni/SOI IRB B ED R RBNEIC & B SiO, L BE#H & NiSi, DA
Formation of Single-Crystalline NiSi,-On-Insulator Through Rapid Thermal
Annealing of Ultrathin a-Si/Ni/SOI Stacked Structures

12 KBRIZIHP,3 B I KT “'S3# RE,'SH BE,>2'WLAK #7,°HEA £z,

R T
'Nagoya Univ., 2IHP,3Aichi Inst. Tech. ©'Yuki Imai, 'Shun Tanida,
!2Yuji Yamamoto, *Noriyuki Taoka, and '->’Katsunori Makihara
E-mail: imai.yuki.t2@f.mail.nagoya-u.ac.jp

B> DRZDRAF—Y T2, YU YA R/SIREICBIT2a 27 MEFIREY —
IRV A BRSSO 80%LL EIZE T RLTCLE Y Z &nb 1], Wb a7 MERIZIK
WLt~ VY A RIEATER T 20 ERS H, £z, 2> %7 MEFLOKJRIZIE, Schottky F&
BEE S OHIHNRO SN DM, UV A KRR D 50T F i o KKK Lz S o R
Xy y7°tlﬂ&:$b‘5$m (DIGS) Z #ifil 3 2 LEEN H D [2], AR TIX, BWILEMEOBLE)
5 NiSiz (25 H L., SiOy b~ & Hfs & NiSio O 8 B pk 2 3 7 72,

SEBR > SOtk (SifEMENE: ~82 nm, BOX J&: ~145nm) OEEE{L & HFIC X A v F Ny 7 & ff
DIKLATH Z & T, SifEtEE %Z~45nm £ THEILZE, JEE~1.2nm O Ni A2 T#RAEE L
7oo M. NiJBEJEIX, Ni & Si DFREFDERN 1212 focécto WG L7e, £D% ., RTAICL D &R
TP D T THMIEE 400 °C 38 L X 600°C T 14 Fﬂﬂ@?ﬂk@%{TOto
HERPLUEE>AMM é%ﬁﬁ/ﬂzf%s%%mthltﬁé?& BIF5H RMS 7 7% A%, #HELL
72 SOIEEm & FRETH D, ﬁi&)fiiﬁ f&%ﬂ%%ﬁk?ﬁ\ﬁﬁa I C & 72 [Fig.l(a), F7=. 400 °C EiL
PRZIZEB W TH RMS 77 R AICHERZTRD Lo 7203, 600°C EVLEL TIIENIZ
RMS77Z7\7MEHW“6 HOD, Niﬁ%@i%ﬁ?fﬁﬁmsctzﬁi}éiﬁ IIF8 8 B D> o 7= [Figs. 1(b),
©)] (BZFAEARREZ XPSIZ L 0 75 F. BUVLERRTIZERWV T Ni—O 15 B 3 A 8 Hivan
& RIRFIT slﬁﬁﬁﬁm&b HIVDHZ LD, AEELO NI 2N THlE Si &G L, S A REmEIC
FritLcwnaetEZxoND [Flgsl(d) @), 7=, BULHEHZE DAY FIZE W T Si-Si £721%
Si-Ni BL O Ni-Ni fEE KD OE— 27 27 bRBOLN, ErT7o—R=073Booh5,
. NiSic T Si U FH ORI L, Nl3d$jlﬁicl: Sl3p$ﬂjﬁ@{mﬁk i.bf Ni-Si [#]
WAL EIND, Mo CTLBII SN AX Y v IO —27 27 MIBVLEIZ X% v
U A RALBISDOETZRE L TS, £72. Ni2p {3 52 BT L7-f5. Ni U v FH
ESi Uy FHO RSO EETE . 600°C BALEETIESI U v FH OB BEE CTH D Z L2135y
Nolz, T, BEHEL LToSix vy 7@ (~03nm) ZER L. [FHED 600°C¥JLU§£
EATHo /R, Si ¥y v 7 BEANILLEET 7 3 ADOBE LRELITRD b2 v—7FH, Ni U
v FAHD TN KIEIZIHI SN D0 L RIS ST Uy FHOBEMAMEEES LD Z L R0 oT-,
I, Sid vy T EERNRT S ZLETTE ST OREILENIZ L2 BN MHl S ERE LT
AT E D, Fio, Raman BELASZ BTN T, Si F v v 7 OB AT L% B2 NiSp
DAE 75 H uw)f‘oﬂtmg 2@)], X HIZiX. SEM-EBSD & % H\ 7= il SR O fE S, B
i NiSia 28 LEAICTE R ST WD Z & M50y o 7= [Fig. 2(b)].

$EER > Si IE B A L L 7= SOT A b2 Ni 18 & OY a-Si 5 2 B dE A L 7= #%. 600 °C 2L
BHAITS 2 LT, WS NiSLBH#KA Si0y LICERTE L2 LR gnol,

3 # > [1]1Q-T. Zhao et al., Microelectron. Eng. 107, 190 (2013). [2] C. C. Matthai et al., Appl. Surf. Sci.
56,525 (1992).
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Fig. 1: AFM topographic images of (a) ~1.2 nm-thick Ni- Raman scattering spectra of Ni/SOI with and without
film deposited on SOI, (b) after annealing at 400 °C,and (c) a-Si cap layer after annealing at 600 °C. (b) SEM-
600 °C for 1 min. (d) Ni2ps» and (e) Si 2ps» spectra of the EBSD image of the a-Si/Ni/SOI after annealing at
~1.2 nm-thick Ni-films deposited on SOI before and after ~ 600°C.

annealing at 400 °C, and 600 °C for 1 min.
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IVERZRTRFEES Ca(Ge-Sn,), FRAD
Si EREADIEAXI v ILEE
Epitaxial growth of Ca(Gei-xSny)2 including I'V-group two-dimensional atomic layer
on Si substrate
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[FR] BEBBELTRT VT 7 2 ORISR, fRx 22 ZIROCERWE OBRE T i Tn
%, Ge THEDHRTHER SN "R FBIAN~Y 2 NI T 7 =P DX % ) TBREEZ 7T
ZERTRE I, BEAWHFINTHA[], DI, PRI T 77 = i3y 7 )
7 LIREEE AL, Ny 2 VU TESEfilil T o 2 & TV FR Y v Tl EOkkx 2tk
DHEIBEFRECTH D, L LN D, ZF~ R I RRHR TOREEMEL . ZE LI B ans K
ThDHIzD, Ny 7 U 7RSI X 2P PERIE O R BLIIGIT 2, T, S~y
RN R IR ZA L, LR EMEE N E LT ERYE CaGe, NEH ZIR N TWAH[2], ZivE
THx 1L, Ge HMR BT CaGe, EDTERIZ D) L7y, v 7 U o ZHEE OFIEEII AL CTh
S72[3]e FexlT Ny 7 ) o TREERIE AL T, CaGer D Ge & LW K&E V) Sn JiHR CEHLT 5 Z
CAZHEHE L, A2 T, ISHICHE L7z Si RO BISHTHLO IV 1R ZROtR & A T
B D Ca(GerSny IR A AR L, Ny 7 U o ZigdEHE s ZH T2 2B ET 5,

[5E]  IBERALEC X v KF I S iz Si(D)ER bl B2 855 E 2 T Sn @ (5, 10
JRJE) Z SR CTHERE L7z, £ D%, /0 FIARETEZ IV T 98-108 JR1-J8 D Ge % IR THERE L .
O EIZ 54 R8O Ca Z=HIRCHARE L7, HEHZEH T 750 °C, 30 0 MET 5 Z & T Ca(Gei+Sny)»
i i A TR U T, MREY U 7o MR O R A 2 . SO BB - [m14rvE (RHEED), X #RIEI#TE (XRD).
A TEAMSE (SEM) ., JR 7RI DEEMEE (AFM), kA 4 B &S (SIMS) 2 VTS
i L7z,

[# 5] RHEED } % XRD X V. Si(111)JEH I Ca(Gei.Sny): (x = 0.0, 0.05, 0.10) #fh2S— & #
FUXNARELTND ZENG o7, F72. 006caGe;  snp, P XRD BT E— 7 {7 A Sn A &
WD RARNCY 7 FLTWD Z &b, BREHEAERL TS Z LB L, 2,
TGN DRy 7 Vo TEENMREL RO TWDAEEMELZ R L TWVWD, AT,
Ca(Ge1..Sny)y DIERL ST 1E &Rl OFERIIZ SOV TIR R 5,

[BEE] AWrEo— IR SR A (JP23H00258) O XARIC L W iThbii,

[Z2%E3CHR] [1]A. Acun, et al., ]. Phys. Condens. Matter 27, 443002 (2015)., [2] N. Liu, ef al., Small 15,
¢1805147 (2019).[3] Y. Uematsu, et al., Appl. Phys. Express 13, 055503 (2020).
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ERFRFRELDHEIZK S CoO FIRDREEHRE

Surface observation of CoO thin films using low energy atom scattering spectroscopy
KERAILK!, RRERHFEKXR? OF (42) B (T42) |
2E &R, &F BX2 R\ 222 B2 &5
Osaka Metropolitan Univ.!, Institute of Science Tokyo?,
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[#E] 1k, EAHOA AL B =L EORERF A W REFTIL, Ty —7 v 70
Ttk ORE A NET D Z L IFRETH -7z, £ Z TEKMISHNET 100 kHz 129V 2B S
7z 3 keV-*He® Z A 7m0 — 7 & § AR FHGEL o GIE 2R 5 2 & T, #kikof{bs
HOBEEEIT > T, Tex lZLAAT, JEAMIL 2 CHIEREE (a=4260A) 2 H T 28{L= Lk
CoO(111) HifEfFER DRI OV THE L72[1], CoO IX, filfii-oH 2k & L TCOISHNHIFF
INTEY, RPHOFFHEELHTHANDL Z LIFFFFICHETH L, —FH, ROSLEOWFRIZE N
TiE, FZ2EHS (VUV) JiZ CoO MMM 2 Z & T, a1 CoO 75 A B R/ Cos04 ~
it fnBIR 2 ORbF L7 FARZ 7 T 4w 7RG STV 5[2,3], AWFETIX, VUV LIRS
JlE T CoO HIEDORHIEDZELZH LT DT &2 BRI L, VUV LEST L7z CoO HIEIZ
DN TR R AL eiE 2 AW - REBER 1T R 2T 5,

[3=8k - FH&] PLD JEIC XV SITiOs (STO) R Lo &% %2 v )L CoO Wil 1ERk L=, &5
7z CoO HIEIZx LT, ¥/ vy ~T7 07 (W=172nm) % AV TKREH T2 K] VOV
R 21T > 70, EO%, RHFBELSYEEIC L 0 BEFEZE T C CoO y#ERGUE D 2R il 22 % S
L7z AR TH 5 Ur 2L iz 3keV-*He Z MFRAEHIHEZE S, 180° & 7 HEL S AL7hL
F%& MCP THill L7, 5672 A7 bvid, RATRER 0l Ch 5,

Fig. 1 [IZ VUV &} L= B X & 3 v )L CoO(111)7#Ef5IZ
* LT ARAORTGTAAF ¥ N2 L VBT Co i T
2B OIEFIREE 2 R IE LS XA <7, VUV % L
722 Lz & FARKITART Cos04 DRIEMEIEIT I L
7= 6 [EEERAFRMEZ fio TV D Z LR Sz, 2D
fERIE, VUV SERRENT L0 RETFI2 R W T, AR
CoO 726 A AL Cos04 ~GREIHZALDNEE 722 &% jptensity arising from impact collision on
IRLTWD, s TIE, B2 MO XX v/ Coatoms in the CoO(111) film surface.
CoO WIEDFERLY I 2 b—r a3 LV EDRRIZONT H#ET 2,

[BHEE] AWTZEOERICHTZ 0 . RSS2 B L K ORI &S 7= L £,

EZ RGN

[1] 7% J&E. M S | RS8R 5 . MR ERL 82 ISHELYE 10p-N204-16.
[2] G. Tan, H. Fukuta, K. K. H. De Silva, A. Matsuda, M. Yoshimura, M. Yoshimoto and K. Umezawa,

J. Vac. Sci. Technol. A 40(6) (2022).
[3] K. Kaneko, Y. Qiao, S. Kaneko, and A. Matsuda, J. Phys. Chem. C 2025, 129, 3264—3271.

Fig. 1 Mapping pattern of scattered
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4H-SiC REIZHT S N 5 T HILEILBIED
RE N ZERANRRREEFORBRHER
Consideration of the Determining Factors of Surface N Density Saturation
during N-Radical Nitridation of 4H-SiC surfaces
RAB#HEE PERFR CM)EH EF XBE R BH HE B3 &
Dept. of Adv. Mater. Sci., The Univ. of Tokyo,
°Haruki Yoshida, Takashi Onaya, Atsushi Tamura and Koji Kita
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[FF3R1SiC MOSFET O %] > 728 121% SiC MOS SR S U5 %80 FL i K s D #& i Hfi
DREIRN, ZDT=DITIESICEASE EDO CZ N TEHBETLZENARTHD, SiICRED
ZLTEE LTNO T =— /D & 9 REMIROG 2RI 3 2 FIEIINZ DU T N E A O B R O BRAE
DHEATND—T, NTPHAD LD RIEMREIC L - TSICERICNABASELFEICHONT
OB EFRIEAIIR TR S TV, RIFECIEE OEEZ B E 35, B ITRiEIOIGY
22T, NO 7 =— V2 b L AR, N TPV EMICBW TR O THEE D N )
FEE A2 R4 2 L2 WS L2 D[R], NO 7 =—/VERIZBWTIE, NEASJSNRmERLIZ X
D NBBEROS E #8969 ZEMEDJRKFTH Y . Kifi NEEZAy (). NEANHEAEN,, N PLEER
I DIRPEES A kg, EALREE Zt & LT SHEERITdAy /dt = N, —kgAy TERINDH[B], —FH. N
T VA VELBFRIZIB W TR, NO 7 =— /L2 kb & i L TR ki & < EMNZ LT L2 o
T, Ml L D BBESO ST B fn s Bh 2 3 E 3 DR 1 Tl WV 2 S ICHER S,

[SEBR 5] 4H-SiC(0001)Si [ FEAR 2L F P Liztk, T ¥ v 3—WNODJE % 6 X103 Pallffb, &
MR 2 500 °C £ 721X=R & LT 500W O EJEME 77 X~ THR LT N 7 20 /0% BEfE 200 mm
DOALE D D RS U CELEIT o 7o, EbBORE N EE T XPSHIENH/EF B Si2p & N1sW
WHENL AR MO — 7 mEOZEAL 0 GAEIICRE LTz, £72. T BN [R(EEZ HWT
500 °C T2 h ® 5N 7 U I NVEALZAT - 723 BHI 3 U CHRIRBEEEA <2 hL(TDS) T 217 - 72,
[#5 5 & Z 221 TDS 8T Tl m/z=31 DEEA ., 450 °C LLF DIRFERI AT > TR S iz Z &)
5 SIC £ D 1SN 28 500 °C LA F D EEHMKIE CTEIC SNO A A & U THBES D Z L 2SR S i,
Z 2 CEAIL TR 2 ~500 °C DEZET ¢ L /3—HTHIELL . XPSIZ XL 0 JIE 47 N1s/Si2p D4
B2 5 N BSOS O B 5k g % FEERANZIRE LT & 2 Aky~6x 1073 min  MRETH -7, Hi
HORUT KD & FN N BN, Jky TR E 2725, FEERIICEIZE S 4172 500 °C (23817 2 fn N %
%52 72 DIZIEN,~1 X 1012 em™2 - min R E TR IR 520, — ., ISP ON 13X 1
OO EFREZMEZENON,~4 X 102 em™2 - min 1RO D Z ENTE D, 1o TNATE(L D
ITEEBIIRESIETLTNDEBZDLDONREYTHDH, £ T, SiC KMITFET H N O
A SRR EAERTM cm2OEEHE T LNMFEE T, 209 HLOFEONR NICEAEIN TS & XIiT
IZ, 707 227 OWFEFERAO X 51T N BEARISOREITAREH A S OREE LI L,
N, =kM(1—-80)cm™? min 1t £INDEBEZTZ, ZOLEE, M~3x 10" em™2, Z{LFFR 2h DL
BeoRm N #mERMEO YA PEIEN <25

Omax = OTRIE X (TET 5 2 FF— s 5 B, | ® 10 emt mint
TELEE D), LEOLIIZ, NTUBVERT 2 7 P eI o
BRI T B A LD NBBERS & Rk 215 b L *
A MEOMAIC LB NgARSEEORE £ [ M TR et larkon
EEET D LoRE N EERRBEanc 5§ [ °
%7, ; 0.5 ?‘/ N,.(8=0)=4x102(cm2 - min1)
(BB (111~ A fth, 25 71 BUS ALY § 0.0 ¢ . . [[® N-radical (500 °C)
BRFFIGES (2024). 2]5 W L, B 720 % 0 100 200 300 400 500
[72]

F B2 BRI GEZ (2025).[3] T. Nitridation time (min)

Yang and K. Kita, Solid-State Electronics Fig.1 The time dependence of the surface N density on
’ itridation time and fitting results considering N-

210, 108815 (2023). m g g

0, 108815 (2023) desorption and attenuating N introduction reactions.
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Spin Resolved Photoelectron Momentum Microcopy

e 73 A RE P 5 R L

High resolution and high reliability
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Contribution to new device development
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FINTvh—8Ay F)OLIID—72a F7=F rEEHFA Y
DORFEIZHS ZERBELICET 2 BEAERERICED (BRE
Density Functional Theory Study on the Ground State Change of Double-decker
Yttrium(III)-phthalocyaninato Complex Cation by Surface Adsorption
B ABeEMET ', BxK ICS-0TRI? PBxX QIQB®, BR-KX OTRI-Spin‘
OMN M Rk, 2E =TL B RFS JuiE REEN
Osaka Univ. !, ICS-OTRI, Osaka Univ. 2, QIQB, Osaka Univ. 3, OTRI-Spin, Osaka Univ. 4,
°Rikuya Hirota!, Kohei Tadal-2, Ryohei Kishi'-**, Yasutaka Kitagawa->34

E-mail: rikuya.hirota@cheng.es.osaka-u.ac.jp

WS TREAIE, DR BPRER BTV L B A B UARFIRERE D> 5 A O RS Btk - L
TOFMMHABHRESN WD X TNVTy =T 52 )4 Kl —7 %17 =7 MM (LnPc,)
THESFRAMEBO—oTHY, BMFREFAL L 2HO, B FRATERED [ LANHE
Tx 5. BEIHI->TUL, WO TEAMEE R EICRESETHND Z EPEESND.

W DD FEATIIFEI, LoPe, Z 4@ )8 BRI C EHENE S 5 L BN F D T 2 )VEA D HM A~
AL LB b End 2 L2l L TnD 120 ZudagrtEosbd s WITEkE 726
T, ZOMBEICHAT D010, Fxr DI —F1T YPe, D Au HEARWAEET L EFWT
DFT+U/plane-wave ¥ (DFT-D3, AZ#tARSILEI%: GGA-PBE) 1 & BHHE 247\, W& IRREIZ B W
TEANLF IR 2R D 72O Doy Fiket « RIEIm P =7 ) 7O Z R LT,

S HRDMTEIT LY, YPe SRS LB F D T P I NVEF BRI TS, B 773 S=
12 DEFAE L ERFOZENARETH DL Z LRI TETz, [P TILYP, hTF A D S=1
WRBIIERETH S, ZO/RRIL, REEAEITES FRAAMBIZB{LEITCT 27217 T, &
5 &> THREAE VELEZ B ORLE~E 2L S E L REZ R T D THD.

®) (b) -
Eiot=-1329.23 eV Eiot 129.67 eV

© 00000 0«
© 0000000 © 0000000
©00000O0O0 ©0000O0O0O0

» 0 0 000 0 O ( » 0 000 00 O«
Fig.1 (a)S = 0 state and (b)S = 1/2 state of YPc; absorbed onto Au substrates. The isosurfaces are 2x10* ¢7;

yellow and cyan represent an increase and decrease in the number of electrons in (a), and green and blue
represent up and down spins. E represents the calculated total energy (convergence is 107 eV).

[1] K. Tada and Y. Kitagawa, AMTC letters, 6,216-217 (2019).

[2] S. Marocchi, et al. ACS Nano, 10, 9353— 9360 (2016)
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KF#Im CO11) BEOFEERE
Dielectric properties of hydrogen-terminated C(111) thin films
EEXRARETL !
OMI) /MW £ A, F &, Ranferi Cancino Betancourt, ki X, &#f &
The Univ. of Electro-Communications,
°Hayato Kobayashi, Akira Sumiyoshi, Ranferi Cancino Betancourt, Shota Sato, Jun Nakamura

E-mail: jun.nakamura@uec.ac.jp

Modern Theory of Polarization (MTP)DFENLIT, JAHIR O ROFHHE 4 FIREIC L72[1,2], —FH . =<
KIAZBIT D 2 WLl EOIRKITTRIZE T 25X, X7 7ET VICHBROFHES XN 2F
EEHOTIHMES N TE 7, b OFEL, REEHFICE T 2FHEROR D WIS 587 4 R
WTET[3-6], WEICF AL, BIRELHIMTEZ VT Si(111)-H EEOFESRE 2540 L TV 5[5,6],
Z ORGSR, AKRFEE SNDREEEE CIEFERNMET T 52 &, EEBEOFHERIIEEOHA & &
HIEADTHZ EMEINTND, ZOBRT, AMSNZFHFELGIC X > CTREEFICHEINDE
T BE DA TR ZEMANMITER T 5 L E2 NS, —F, WHAEERL LTHERZBOTND X A
YT K (C) OUIDEIEFECIVETH S Si(111) & 13RE OB FIREN K E S B2 D Z & NFLHIIC
Wt SN72[7]. & ZTAWIE T, #ES FOH— R E A W CRPTREERZ b L. Si(111)-H
KL C1)-HEHDOBTREDENDFEBER T 0 7 7 A WM HZDHEEFTRDL L2 ANET 5,

AT TETICEFESGEHMT 5 Z & THEINDERIZKT 2 Poisson HFREX & 22/ CHEL Z
LIS TATTETAVNONIHES ZHAE L, BHELATTNOBFREE —EOFENDLFHEED
ZEfE oA 2 R TA L 72,

Fig.1 [Z/KFE & S 7= C & SiD(111)-10BL &7 /L O F H B 7 [0 D H A B ER T 1 7 7 A V&R
9, C1D)-HEREOFHEERIT Si & I1LRe v RmEE CHEMNT 5 2 & bnd, CAD-HERD N N
WEEREIC LY C111)-H OS2 1T Si(111)-H M5 & 13572 Y Nearly Free Electron (NFE) ik
RFET D Z R LT o7, 2O NFEIRBEOWRBIBISIE, EEEmICHELTREY, 2ok

[1] R. Resta, Rev. Mod. Phys. 66, 899 (1994) | (a)
[2] R. D. King-Smith ef al., Phys. Rev. B 47, 1651 (1993)
[3] F. Giustino et al., Phys. Rev. B 71, 144104 (2005)

[4] N. Shi et al., Phys. Rev. B 74, 045318 (2006)

[5]J. Nakamura et al., Appl. Phys. Lett. 89, 053118 (2006)
[6] J. Nakamura et al., J. Appl. Phys. 99, 054309 (2006)

[7] LuN. J et al., Phys. Chem. C 2009, 113, 16741—-16746. " (b)

w

Deelectric Constant
- i -

Dielectric Constant
T

0 n 0

“‘ ia

Fig. 1 Planer-averaged dielectric constant profile
along the z axis perpendicular to the surface:
(a)C(111)-H, (b)Si(111)-H
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2RTBBREICEITETXEVOER
Theory of Plasmons in Two-Dimensional Multilayer Structures
RXBEL © il B
University of Tokyo, °Masakazu Ichikawa

E-mail: ichikawa@ap.t.u-tokyo.ac.jp

ARERTIE, val—T 4 o H—HOBREZRT 2RTLEBEICBIT L7 7 X0
COWTH E & T 5,

TGS DIRIE N B A A L7~ & % . Random Phase ¥l (RPA)B L V& @tk (775 X v &k
B ERUCEWT, AMADT—RT v b g (r, o) ENEEAD T —KRT v v v
Poe (1, @) 1T, 2UOLZEHEEICRT D RATE L Z 0, (1)~ nS(z-2,) LEELL, BN
MOEHK ZHNTT7—) =& Hd 5 &, UTFOHRARELND [1].

Ot (K, 2,0) = 9, (K, 2,0) + zr:i;anm(peﬁ(k,zm,a))exp[—(k+z<)|z—zm|] (1)
M —e NN TORR LB, n 1m0 Ko T RECh D, T, B K
TCWENES 2 FcHEE T 5256455 4, EFHMEAEERE LTrNFmiZ7 —a UL 2
T B ERN RS & LTI EE 2 T,
KRN S 2 DR 12,2, &5 & RO 0BT 5 — KOst b
720, EREEEA I E T o e, 7T XE VIIBIREEIILL T O X 5 e 2 DDEE FFO,

=7ze2(nl+nz)ki\/{ﬂez(nﬁnz)k}z_[27ze2kj2 nn, {1-exp[ ~2(k +x)1 ) 2

m m m

e e e

H+ro

()

ERiZBWC 2O RICEFHENELL (n=n,). 2 @R OMEER L LTY —r L (x=0)
HEZ PPN SNEE @ ock &7 D E B (acoustic) 7 T A E IGIRENIEL[L, 2]723F BTz,
KU LVEHE L =0 DHEOn =0, (£EX) &n,=n/2 (GX) (ZBT 5877 X€
ISR ENEL 0, O KHKAFEME (BEIR) 2 LA FITRT,

J— 1
0.8 0.8
0.6 0.6
o, o,
104 04
0.2 0.2
0 0
0 0.2 0.4 0.6 0.8 1.0 4/ 0 0.2 0.4 0.6 0.8 1.0 A/

n=n&n=n/2I2B\C, HE77 X HBEHK o <k &, HEOEA O LBRK
o, Kk PRI ND, £72. n,=n/2 DREOLBEBEIL. n=n OBEDOZNLY
INEWNWZ ERTDD,

BHIZ, 3EULEOZEBEDHEIZONTHHET D,
[L]TF I EFn @ 2025 FFEAEF TS 14p-K507-16.
[2] A.A. Husain et al.: Nature 621, 66 (2023).
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HDASHARTEDLSILFILTI02 BBREAD 2 S FRINFESE

Polarization direction-dependent 2-photon absorption in the rutile TiO2 O vacancies

Ok Bh—. fEARZ (REXPE., £EH)
OK. Kato, K. Fukutani (Univ. Tokyo, Institute of Industrial Science)

E-mail: k-kato@jiis.u-tokyo.co.jp

ATE. ARE T2 S2FRIND 1 S FB & 2 X FEORREENZEF LU, 1 AFBHITRINE
DEFHEEEMIIIYEMLTHADILODBHEEICL SMERMANDIERMEEIZ < LY, FIRIRE
N 2 AFEHORRICK>TRESNSIZETE RN OHALMI LIz, F-. BREALLHK/—
U RUEHBNIE KERET 1 XFITLIEREBRLIYVELEVIEHRLTE, CNETILTF
IWTI02 D x BAMADSBDAERL TET-, LA L. EREICIXRFFRLAGAHRAN O AFT 5=
H. YEI, zBAARANDET HEEICEELLFERIA. ChodhETHER -&EmLZL,

B 1@ICRENEBREAZEORICIHLT, EHMARICESNMRLELIZGEEEAT, 1 X
FEOASZEZ S, B 10) [FCOFOREBZEICHIELTEY . =X KEEOBEREZRT, i
DAFAREINSDOHICEETBNICHD. BRNEOBEFFEFSBEORRELOEZEFTZ
(19, BREAARICANT—RRICEILI-HEL LD, -, EEFEXTIi BMENLEEM., LA
DEREAEMOTZEEZZITHEV, FBMAROEARNICEELI G —HKRICEILBE LGS, O
noho 1 AFEORIEREZROL E . BRABHARICU- r EABLIZBEIC. B 2() . (b).
(c) &fgoT=, [ZIFEAMICLBDENLEL, FIEBREZANGVNGEOEERIEZTRY,

RIC2HFEDAFEEZ S, H10) FCDFOREFEICHELTEY ., = (HIRERDER
ERT, KOAFARIIEKRICCAODHMICEETANICH D, HEFHFOBRRNEFEREALS
FOEEFZFEFZITT. FEMARICEI G, —RRICEFILE-BELG D, EI2AH. Ti BiE
DIEEFIE. AASN-BEEZAENMICLIZEZHR ZIT 5, GEFETEHAMICKE CEH.
B LI-BENKELEND, D 2 XFEORREEREZRNHD &, KEHAMRIZHIB L5
BlZEThth, B3@. b). (6) &b, x MAMDAMBIZLER T, y. z BAFHRD 75348 T IEIRUR
TERE, 1 AFEEEBHRICKRELCETIL, 2XFBITFICEENKZTIN EEZRLTULS,

[1] K. Kato, N. Nagatsuka, and K. Fukutani, JPC C 2024, 128 8188-8198
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F v — 7 LIcg EBISRA DBIE
Measurement of the Electric-Field Waveform of Chirped Synchrotron Radiation

EMTIK L. B 2. 9FH 3. SEEARERAREY 42— BERIKE . LBKXS
OFEX . HBER2 &TEX’, BEAB—B L. SHE.
BAES, #EES, BFG°5. APRA °. MEHIE 36
TTI', RIKEN?, IMS3, JASRI*, Univ. Hyogo®, Hiroshima Univ.°
OTakao Fuji!, Takashi Tanaka?, Tatsuo Kaneyasu®, Yuichiro Kida*, Kei Imamura*, Satoshi
Hashimoto®, Aoi Gocho®, Keisuke Kaneshima®, Yoshihito Tanaka®, and Masahiro Katoh?:6

E-mail: fuji@toyota-ti.ac.jp

W, 2 OBEPER T, KABAZERBICHAR]Z7 VP 2L —REHWTETFEBITIHE,
BHAOLE BN T 2 FIES RN 2o TWb, 7 VY a L —XOBEER (¥ v v 7) ZHETH
Ko TIRAWRENZIEZ T — =7 P a b —REH0d e, BEEN LD BILVART PLEE
ONEWPFESEL DN TEL, TDTF— =72l —XhoRAET 2N H I, BRI
B2 (Fr—7) LTw2 e FPHEINS, LEALINET, ZOREEEIREMNCENT 25T
ZEEIE T 2 @R TEN R - 2720, FHIRBRNIITORTI R >,

FERE DIE. 2023 FITHEDE D NEILHBIE 2 513 2 8 L WFikx2 R4 L7 [Optica 10 302], Z
UE. BRI ASVRADRARY P AAHEHNC AW 545 SPIDER EZ2 BSHEIISH L2 DTH %,
ARFEETE. BIIRMATL2BD7 YV al—R (R TA7 Va2 =) HO, /DX v v
TERFABLTOT IR ZY 7 P EERNEREZAER L, b5 —TONBER THEEZ LT
SPIDER O 4 ¥ X —7 2077 A% WET 2, ZOFIERICED, FEELEHOVLRAD AR b LN
ZEHHIL. KV ZADHERE B D IR O AR EZR . ZOWNERTT ¥ 2 L — X O FMITHIG
L7 AR S 2 B PR T 2 2 R ICHI L7z,

AR T, FEROFEE T —R=T7 T 2L =X OB EIN OV ZITHEA Uiz, FEERIE.
SRR K2ED 3 2 AT e Ea% NewSUBARU O & 1 fill# 3% [J. Synch. Rad. 28 404] iI28W\ T
1To7z. RN ERBOZEL LT, bbb F v — 7 UIEEBSEFICN LTS SPIDER IEHR)
THDIexFEEL. AFEOEHMEZR LR (K1),

Wavelength (nm) Wavelength (nm) Wavelength (nm)

1000900 800 700 600 1000900 800 700 600 1000900 800 700 600
,(7)\ 1 T T T P T 3 ,(7)\ 1 T T T P T 3 ,(7)\ 1 T T T P T 4
b B ower 42 ~2 | ower 42 ~2 ower 43 ~
g 08 s Phase 11 55 08 Phase 11 55 08 g%% Phase 12 &
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K1 722 —X05REINEHEERD AT —2ART ML ART MM, Ehd, 77—
N= L, BovFyv—7, 7y 7Fv—TDIHIIHATNS,
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RZHRTOER EREHROEZEFEDF AL EROTER
Measurement and reduction of triboelectric charging between metals and insulators
in a vacuum
FHREWEREWRTH CO=F £
National Institute of Occupational Safety and Health, °Takashi Miura

E-mail: miurat@s.jniosh.johas.go.jp

R 2 fEfih U7 0 R U7 & S CRAT HFEBERICOWT, Bix o CEERE NS HET S
BREZOMEHZREHICT L2509, TORKITMH I N TR, ERABEITH A
=R L% ELZTH BT, HEOMECHBREIC OV TOERMEREL O TIXRVWEEZ TN 5.

BUEMICIE, #ERRRIIEA 2GECISA SN, FEMECR 2L bh 5. IGACHIAT
FEERICEOT b, BEAEMLIZY A 25 L2035 515 CREBIMICRmHE 2 R4k
SHLHENEBND I ENZVDN, FEXMER CHEINARECHEICR2561E, 1FEA
ENERHEBOBEEIC L > TRATHIHEXTH S, ORI TIIRKRF CHERBELNEZ 57
B, RRPTOBEBEGEEOTHAICOWTCIELE b Y, RETELRET L HIELERA IS
NTE7. Lo, FETIE, HEERE 7 o 20 M o ERER ENER SN TEH

, EZERTOHEBERDOHIRZE DREICHOWT ORI EEME AL TV 5.

IR E T, BRI CEEEZERL, TOHEIELNET D2 L1, HERORAEAD
S ALEMRAT 5 DICEBETHL EBEZ TS, @, BEICL > TRAELEHERIE, 0
BOBESIRIZ L > THERI S 5720, RAF TOREHERITIEOEMIEEORKE S Tidie
G HTEWVIZNESWZ 30> T D BZEP TIIMESLIRRIZRERT L0 bz nwizy,

DEMIBEZREST D Z EICORNPD . bkx W E M OB B O MM E KRR & ORE

37 EBEZERTHE S AR ITIERLRNEBZ TN,

HZEPCEE LRI A BB L, BATLIHERIEEL TOLTHET S0, BT =N

O CEFET 2T 4 A7 IROMIFAETAIZ = L7~ o A —Z T8 L 7o @kt 2 Bl S ¥ C
RAELEHEREL TS — T 2ERIEELRIE L. xRk & SR OMAEHhE THE
KEZWEL, EHENREREZITo TN,

Fo, IWHRE T, @BAT—Y L H T AMOEMSEEIZIS W TH 7 AREmMNHE L
Z DFEX I ORAESLKMIENRIN & 72 o TH T AER EOBRBIFE A1 5 HEEEHE

R RENFEAL, TEAEEORTE GO TMEEMRT 2720, HT7 AOEEEEICS
W, REYWE L SROBEEICLDHFEIEDEBIZ OV THIRZED TV D

ARG TlE, HEZEh COBREREORE L L HEIRECOWT, iz, ¥I7 ADORELE
& &R ORI K 2 22 TOEEBAEOIRBUZ T 278k &£ 4% OB L2 RET 5.
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9a-N307-1 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &FV51Y)

CUltlM) EREANFHITAE MY T ZLURFOBET HEEIC
RFRKENEZ SHEE
Influence of atomic hydrogen on the structure formed by hexabromotriphenylene
on a Cu(111) surface
LEBXRR, HETHE, ELF CM)BL 8#' RE BAZ' B fE5A%S
He FH.L &K {Z
Hiroshima Univ. !, NICT?, AIST G-QuAT 3,°Tomoya Katsurayama, Hiroyuki Sakaue,
Yukihiro Tominari?3, Shukichi Tanaka?, Hitoshi Suzuki
E-mail: katsu-tmy525@hiroshima-u.ac.jp

FTx DT N—TTlX, U RISERNEAR N AT > TR e fETEBEN ROV AT T Z
T THDHTT 7T ) Ay a OERZRAL TN A[1,2]. 473KISHIZEA L 7=Cu(111)HAR I A&
HLIEAFHT7oE N 7 2=V HBTP) G FII/XOMEN0.8nmD A v v aff& sk L, %
O JE P D FE MR 2 I VB U 72BoR 7255 L, V3 X V3 —R30°OBHEE KT D Z EHiE L
72[1]. Z OFEMAZWAE LB 1135 %@#ﬁ%mfI/%L%m%%ffwéi EMEDY D B3]
— 75, JRFIRARFEOBAIC L0 Au(111)EEMR B Icg Lz g
B FMBES D 2 & AV STV S [4]. ABFZETIE
Cu(111)FEMR = THBTPy 1 23N L 7oA 1 TRk Ak 55
EHAL, ZORBEFT~T.

HBTP/y 1 % 473KIZ BN L 72 R BE O Cu(11 D) ZEMRIZ R A5
L7, IRPIRAKFEZEZEA LTz, JRIRAKFEIE, £2000K
WCMBNLT=W T 4 T A B2 T TN — I LT %
WL CTEA LZKFER x 107*Pa) 4 S H AL L7z, £
Wi EO#EIX7IK CSTMZ FIWCRIZE LT-.

HBTP%y T A 473KIZMNE L 7= R RE D Cu(11 1) Eebit (2 7675
L 72#EDOSTM#E % Fig 1, & OFEHI R 7-IRKFE %2 12080
A L 723 0E O STME & Fig 21273, ZREHITNOM
W23 LInmD A > ¥ =2 fid & £ O HOEMRF EH DOBrF Fig 1. STM image of the molecules
T OESINBIE ST (Figh)2s, JRIRAKEZEAN LR deposited on Cu(111) surface.

B CIEA v v a2 BiEB LT 7 A2 RIS L7-BrR 1%
HIR L, B IR T OBRCYIRE 3 BLEE S Ui (Fig2). ki f
DEHNIFVZ X V2 —R30°TH b, W5 L 7= Brff 1 DB

LT o T

INHOFRERIL, FHFHRAKFBIZE - TA v v atfER
S, s L CW B R F 3 SR G L 7= 2 &
LTS,

AWFFED—EBIL ISPS FHIFE 21K04844, 23K04536 D
Bk #5217 7.

[17Y. Nagatomo, et al., Jpn. J. Appl. Phys. 59 (2020) SDDA16.

[3]T. A. Pham, et al., Chm. Eur. J. 2016, 22, 5937-5944 =

]

[2]S. Shingae, et al.,Chem.Phys.Lett. 849 (2024) 131317.
]
] Fig 2. STM image of the structures on

[4]R.Zuaak, et al., J.Phys. Chem. Lett.2020, 11, 10290-10297 o
Cu(111) surface by the application

of atomic hydrogen 120s.
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9a-N307-2 BREESAMELAKELITHES HETFHE (2025 AL REFr /(R &FVFAY)

¥t STM & EJ|EHAIIC & 5 KR IEL 5F D EIROHIEH
Control of Molecular Motion using Photons
FEKRBRIL KITZ JbK3 OFk L L. Gerhard?, W. Wulfhekel?, Y8IT IEM&f 3, 1UE &Ff?!
Chiba Univ.}, KIT?, Hokkaido Univ.?
°Ken Motonaga!, Lukas Gerhard 2, Wulf Wulfhekel?, Masaki Horie?, Toyo Kazu Yamada!
E-mail: toyoyamada@faculty.chiba-u.jp

- S - B L VS TSMNERTHF O [BE ) 2 AECHETE L, S s LTH
BET S [ —BlE LT, HICETEH S O TIREER L 2SS T2 N7 v 79 5, FFEDOLAT
TRME LB, O FAH CEIEET VY —REHT 5, Fox i3, BEREE LORIEE
“RCA RS TIROB R HRER L T D,

(1) SERMAC Y T DGR E LRI ER b 2 R VBAISEBE(STM) D B %%

T YRR RHEARDORIERASY T 1,2-Bis(4’-chloro[1,1°-biphenyl]-4-yl)-diazene(BCD) & i A A ~ 7
U U TRISIZE Y AR LTz, ZO5 11X Figl RN RTRUB VRN 2\ o6 LEofnic
N=N " HEEENH 5, KIHERIFEF235 D, Z D BCD 4512 365nm J: & R4~ 2 & o A KIZ,
A5 nm KA 5 & N T U AR LT 5 2 L ZWE A FVTHER L7, BCD
SFINFIgL DX I ZBEREZERTHIERO L 2% 7 U7 o b b c& 5, Bxlx, BE
B8 - IR STM Ao LIS O Z A7 7 A X—% 8 A L7, 365nm Y% STM sk}
FERFREICHS L, KODEE &0 72 LA aRICiEREE AT L 365nm v — 727 28152 L7z,

(2 BZEAT VL —IEIC LDV A N T v A1 STM #1452

STM ICX DV A NT U A FOBEIIE, BREmICH TEETZ LR BETINERD D,
ZTOFEE L THEFEELREBERA T L —ERNDH D, Figl AXICTR %A Au(111)HA4 Ficlas L
BELT-FIARy RIS 2 T U255 TFD STM BRIG 2 R~d, B2 R 7 L—iEDfE B L 4t E
ZeFHIEEOFE R G oRT, B, BZEHEEIINEAE D O REFNCEND U X7 1 b 5,

(3) EAE T BMBI(SEM)f & 7' 1 — 7RG F S o BR %S

STM TIEFig.l @ L 9 IZBEEHZ W T 1 L R & OmE ST M OEEEZFH L T\Wb, —F T,
SFIE R TERETH D, Figl DX 572V —A(S), KLA (D), ¥— MO ZERL, mIzE
ZFHT 572 SEM & 7' a — T REFH B 2 L b BT 7o, ZORBICEZEA T L—IT TR
PEAL FIERZFRL L, RIS K20 F0 T8E ) 28 TEHIITE 2Tk L T\ 5,

22 3Cidk: [1] F. Nishino, M. Horie, T. K. Yamada, et al., Small, 21, 2408217 (2025).

Fig.l. Z“RICV A T U AMHEMR TR FIEOBEAK & T A Ry RS STM (2.5
X 2.5nm2, Iy =20 pAVs = 1.2 V),
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9a-N307-3 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

) F ) LA Cro-CPP B F DR F 7 FENE (SAMO) &3l

Electronic Structure of Superatom Molecular Orbitals of Li*@C7-CPP Supramolecules
BFURKHE!, HEX? CM)AE BIE!, RE #hc!, BE JFE', LF 4% U@ F-!
Univ. Tsukuba !, Tohoku Univ.? °Y. Kono!, Y. Munezawa!, R. Tsuruta!, H. Ueno?, Y. Yamada!

E-mail : $2420287@u.tsukuba.ac.jp

[1IZCDIZ] o7 DEBIZIAD D 147 #l1E (Superatom Molecular Orbitals: SAMO)IX., [E A
TIHREAL LN REEK TE 572DFER & TW5D, LML, SAMO IT= ¥ —nm<
JEZIZE DLEN KD 5D, Li@Ceo. Li@Cro HEDONELT 7 —L Tk, WE &z Lifd
fFAEIZE D SAMO O=FAX—RNEFTHZ ENMEN TS, FxidInE T, Li@Cep K
Li@C7 @ SAMO @ B HEE )72/ ROESEBIEIZIY A TE 2 ST E 2 2 =511
X —DEKFRLETHD, SAMO DT F/LF—(T Li' OMNEICHIEFT D720, ORI EE
THDOINHSENE, Li@Ceo &7 1/XT7 7 2 =1 (CPP)DIB+ '
(Fig.1) TIX LitONLE % CPP ATl C& 5 Z MG STV aiE, )y
T ZCAMIFE T, Li@Cro-CPP 5y 1B A PR L | Li OMLEE YT Fig1  Structure of
% Z LT, SAMO DREZE b A EEGHI T 5 Z L 2 HWE LTz, Li@Ce0-CPP complex

[ F28r M OE ] 1595k L7z Cu(11D) AR HIC[8]CPP & FLZeK 35 L, By e E L, =0

%, [Li'@Cr] NTF 2> Li@Cro 2 22775 L, HEAEREAZER L, STM IZ L 0 B85 L7z,
[8]CPP ¥y 5> STM 4% Fig2(a)lmd, Z D6, [8]CPP @ U > 7% Cu(111) L2 AT

W AE L, — IRt RS IREIE A TER T 2 2 L 033D, IRIZ, [8]CPP i BT Li@Cro 2 7575 LT
STM # % Fig2(b)Zvd, Z DG TIEERIR Y F 3R I &RICEE L TB Y, —#5ICIZ[8]CPP D]
REEICKN L2 O bR TE 5, Fig2.b)® STM BOESICHTHE A NS T L%
Fig2(c)Zrd, ZORRETIE, EE2mm, &3 07mmZEO 57O, EE Inm, &S 03nm
BED [75+©@) o2 fBEsFICligEsh, 5 FOIXBICPP LI L7 Li@Cn ThdH EE
ABND, —Ji. 77 FOIX[8ICPP DFEE DRI A Y | I AE L7z Li@Crn THDH EEZ S
b, ZOBEEEE T, [8]CPP ONEN/NE < | Li@Cro & ZEMRES FITER TE 2o
LHEREND, BUE, L0 K& 2NEEFFO[10]CPP 2 AW /- [ARE DI 2 (ERL L, O E 71k
REOFHAZED TEY . 2Ok © D
RiZoWTHEMT D TETH -
Do

[1] Y. Yamada, et al., J. Phys. Chem.

Height (A)

Lett. 12, 7812 (2021) Fig2 (a)STM image of [8]CPP

[2] H. Ueno, et al., Angew. Chem. Int. (b)STM image of Li@C7o/[8]CPP  (c)Height histogram of (b)
Ed. 54, 3707-3711 (2015)
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B aht=Rutile Ti0,(110) L ® Pentacene FEED 5> FEE M 54T

Molecular orientation analysis of pentacene thin film on reduced rutile TiO2(110)
MEaEREL, HEAHE?L CM)IE BB, EAN RE? WIE @7 ER &'
Ritsumeikan Univ.!, Univ. of Tsukuba2, ©(M2) R. Hori!, Y. Hasegawa?, N. Maejima', M. Takizawa!

E-mail: rp0079xh@ed.ritsumei.ac.jp

FMPEE R, TV A MEORmE N, RERT L7 o= 2k E U TSR E
HINTWD, ANERT A 2D EEHRITIT 0 FBLREE 2SR AT K Td> %, Pentacene 1
Wh v UTBEEZA LT A8 T A ZZIA L fEH &4 TV %, Pentacene X —f%IZ,
Si0; 72 & Dt AR AR b TITERIT R U TIRELZ, Au 72 EDOE AR IR L TIIAKFEICERR T 5 2
ERFBENTWD, —J5, BfbTF & v L OMAEDOEIT, GREERGEMMEE L TER S
TWADD, D FEEIZ OV TEI 2 IIERET S AU T2y, Ratile TiOo(110) 151 L1 G-
RETH Y . RBICAFT X0 RN R D 2 L RNEE STV D, AEEERSFDSF
Bl ~DREIZBET 2 HPEIEIT & A L7, ABFFETIL, 3&T S4U72 Rutile TiO; (R-TiO2) FICH
75 L 7= pentacene D431 FL M1 11 18 2 WIS UT 135 X AR I GHIAE & (NEXAFS) HIE & AR
k> FOVBERREE (STM) 1 X > T~ T, L

- 5 LUMO+1 i
NEXAFS &%, SZfE k% SR £ % —BL-8 TiT»> £ ] ,i&?".«ﬁ_-aﬁ .
: . e . S5F wmo % i =]
7z, Fig. 112 R-TiO, 12757 L7z Pentacene (IML) D A~ g ,\ : K g
7 hVEIRT,283,285eVICIL Cls 7D - ~DERIZ,  =r ‘m_:&,__. i E // [001] -
S - Gk )~ e o N N E ..-'.'." ,‘:’:.,.,-:- thickness ~1 ML
288 eV HHTIZIL C=0 fEBITHIET D E— 7 WENEIE & | é; ® 6=0° ]
c ® 5=30
ST, %A I S U7 Rutile TiO, =0 pentacene T m; ® 8=60°

EEASAPN). BOREOREIRRSND, BEe B w0 wm aw w o

EINZEYY, LUMO OB — 7 fLiEDZA L, 3L 288 eV Fig. 1 C K-edge NEXAFS spectra
of pentacene on R-TiO».

DY —7 OREN A G-, Fig. 2 12 R-TiOx(110)3 L OY
ZF® FIZ/ERL L 7= Pentacene HJBED STM % R,
R-TiOx(110)ZK Hi 1%, [001]7ANZIR > 72 Ti JiF-51E . ZD
JE7-FITRT L e 35 X il FR SR O S AMFAET %, Pentacene Hi
JEIECIE, 23 IS ARSI E L TR Y | Ti 5105
[F] & 3 T REIANEIE AT & 7o o TV DR DMBIER S iz,
Z DAy FELENC RS & (NEXAFS O &' — 7 JE O FE iR 17
PEFS K OMR AR AENE 2 SRR AT L 72l S, BRI I oy
TP AT 52— T, ZREETITIRAEANEML ., , .
FEIE D EEAMI LW FER D HRENTH E 5 Z LN RIE I ” Fig. 2 STM image of (a) Rutile

7 TiO2(110) and (b) pentacene on
e Rutile TiO,. Pentacene is indicated
[1] V. Lanzilotto et al., J. Phys. Chem. C 115, 4664 (2011). by white oval.
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SEBEN T FESICEITAEFTHMRICEZSHEE
Impact of Molecule-Electrode Interaction on Quantum Interference Effect in
Molecular Junctions
MEARBRE! O AR, IR EFE' %k B BF g)'

Institute of Science Tokyo !, °Shintaro Fujii!, Aoshi Yamane!, Haruki Goto!, Tomoaki Nishino!

E-mail: fujii.s.e8cc@m.isct.ac.jp

TV (quantum interference, QI) 1%, HLor+ A7 —/VIZI51T 5 B HikFrEIC B R 2 b
EOTEFRFLE L THEASN TN D, FRHZ, 2 FHUEEZRHET 5B FROTHICL D | HiHbk
HPFFE DT HRLFX —TH BIH SN OIER T (destructive QL DQD) 13, =35 & LMl 3
LR EFD, HF AT OREMERECRE ARO[ EICHE T 5 Z ERBIFF STV D,
ek A ZHHEN B R IR D FITB N T DQLIC X D EE K N2 ME STV 528,
D r-ERE O RS, &0 DT EBASOT > h— OB AR DQI OBEEIZ S 2
DRI OVTIT I LN STV LY,
AEFFECIx, moF 7 X LV UBREALOD,

HS HS SH
W7o h—5 (F4—/L :NDT. = FU L OO Oe
SH

NDCN) %3 A L7455 FI2ONT, FHEN 2,6-5 2.6-NDT 2.7-NDT
NC

LR 2,7 B 7 B AT A IR O#L A AU (Fig, OO NC OO N

1) . 5 F— MR E A 2 I EE R B T (DQD) O 26-NDCN O 2.7.NDCN

RHUC G 2 288y ERBXOHHOMm 25/ Fig. 1 Chemical structure of molecules
RORE LT, LA 7 Vs s a ik, Sudiedinthissudy.

Ty FHEA MR OESUSEERE O R, 2,7-(LICEW S 7z NDT Tk, 2,6-E#fk & ik L
TR 2 MRV MBS EE 3B S AL, DQI O FRTEL D3RR S AL7z, — 77, NDCN Tl 2,6-E ik & 2,7-
B CEEEICHE 2 ETR LN T, DQI OBTE(IC X D8 EMEIE L TWhRNZ &R
X,

S HIT, S ORBEBEOMIT IS L7 U v I — /7 A ZFHAO#ESR, NDCN TiZF 74 L
VERS &R & OZEMIIE Y N R E < | through-space N RV U T OFENIEHITH S Z &
PSHIBR L7z, Jl%2C. DFT-NEGF (density functional non-equilibrium Green's function) {%(Z X %%
FHEND B NDCN (2B W TIEEME OREENEWVIGE X, o 88 & EMOIBWEZR Y AE T,
DQI (25 < AmEH A kb 5 = & PR S iz,

INHORERIT, HoFHEAICET 2B TSRO T, 7 o —EORED 77
LY. BAMEAERL Lo F-EBRARORIPMO TEETHL I AR LTINS, 4K,
DFHE EERE OB T T ERERRICHEET S 2T, B TWEEH LIz 15R T
A~ ORI S D,
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Ag(111) £ CO EEEIRD AFM IZ & SRS MR
Structure Identification of CO Monolayer on Ag(111) Using AFM
RAHEE' EXRI? A+ kB HE #a% O¥%x HER'
Univ. of Tokyo', Hokkaido Univ. 2 Mitsuo Kimura', Yuji Kunisda? °Yoshiaki Sugimoto'

E-mail: ysugimoto@k.u-tokyo.ac.jp

FEMGR NI BN E LTy 7RI, o F—mFAHEAEEN., BB BN S W2,
ZOMEARETHZENHE LW ERZU, B EFOFH BBV TEE R CO 424
2o Th, Ag(IIDREIZWAE LTz CO By FEOREEET /LI OV T, SEITHED STM D
FEH[1]1E LEED ORFZER]DMTHENEL TV D,

AL T, 4.5 K OMEEZ AFM & DFT itRE 2 #AG6be 5 2 & T, Ag(l1)ZFEHE LD CO
HAY T8 O EREE 2B & 7MZ LT2[3], 4.5 KICWEIE N7z Ag(11D)FKIEIZ, CO T E2WaE Lz
%, 20 K FBREEICHE L CHBIROREI ZER Lz, ZOERTEZ AFMIZL > CElgE L L =
A, 2 D CO 3 F BRI AL Sz, STM 8% 58l L7 BATEDE T /L & 1358720 | CO
DTG S & D EARENT, &5, AFM RO FFT fEHTIZ LV | 4x4 ORBK T
PRE— U NIAREICHER SN2, ZHUC LY. Ag(LIDEARDOV31xV31 7 & CO HJEIED 4x4 ¥ 7
EDRERREG LTS Z ERbnolc, ZOMEEIL. AFM Bff0 CO/3FD=a T A MIh
ENTWD, K 1ITRT LI, HDHD @EOLED) CO TRy (RWLED) CO 4517
R TE %, DFT fHEOFER, CO /3F1% AglIDEMMD kv 7 A MIRETH 2 ENRBE
ETHDH ENbnole, E£l2—HD CO /s, - FlizaRimIed L THBSES 2L TRD
TRAF—=NTNRLHZ ERboo7, DFT OFHEZTIZ LIEET VI, AFM TRLlllSnz= o |k
TA M X<HHI LI, 61T, 45 K LW KIR FIZBWTH CO o FDED L X AFM 5 &
O'STM Ol 5 TRl Sz, CO D TFDR Y B 7 L— kM bEH SR 2L X —[EEE (513
meV) (X, DFT FHREIC L HHEEM (15 meV-18 meV) & B —H L7z,

LLEOfERIE, KIR AFM & DFT §HE2Y, $BEERAE R OF T L UL CORMERITICE R TH 5
ZEERLTWD,

[1] M. Kulawik, et al., Phys. Rev. B 71, 153405 (2005).

[2] G S. Leatherman, R. D. Diehl, Langmuir 13, 7063
(1997).

[3] M. Kimura, Y. Kunisada, and Y. Sugimoto, Adv. Mater.
Interfaces 12, 2400904 (2025).

1 Ag(111) £ CO @D AFM 4
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g-C:Ny/MoS, AT OEEREICE T HAFEREECLDRMZEL
Time-resolved tracking of surface potential at the g-CsN4+/MoS: heterojunction interface using
Kelvin probe force microscopy
BREX-BI, COfiklE BHEE
Keio Univ.,, OYuto Suzuki, Kei Noda
E-mail: yutosuzukiO808@keio.jp
[BREBMIZHEIEE) TTY MoS2) E@AFREALRRK (g-C.Ni) A DT/ HBEATO
EARE, Bh-BEROMERICEY. FERLMEL LTORAMNEESA TN, —AT,
INETOMEREEIT/NLIBBERN LTI Oy —)ILOEE - YMEHEICEILL TH Y . 2
BREICETESF v U TEHORBAN, DREKEHLTRHERIT2ICHRBASATLELONE
KTHd. TITARHARTIE, g-CNJEELEIZ MoS.F/ — +28ET 5L TETILATA
BAREBEL. TILELTO—T 7+ —RBEME (KPFN) ZHLT, ARGFHFLEROKREEN
DOEFEEEZEBR L. g-CN/NMoS, REMNAFEEFTOBEABRICSZAOIFEICODVTERE
To1=,
[RER] Si H#AREIZ DC R/Xv AR Y T THESE Pt BEREIIC, ERFERAVRLEESR
ERRENIZEY g-CN, EEZHBEL-, TORK. BIBAE L TASIVEEALE, £0
B MoS BIERICH LRIy FT—TERAVVRBEERYRL. 5/ O— ME LB TOAIER L
1z -GN ERREICERE 1T o1z TDH. 2000COEH T TEET = —)LUEBEITo =3B
LT, RKRFTKPFMICKk 2 FREEBREAZET o1,
[#55R] KPFM Z AW THER L 7= MoS2/g-C:NenT OHRAREOREEM O RFRHEE L 251l L 1=
BEEE (BEERE) Mo ENARPICKVEEMEREICEDITTRELLR. ARFZEFELELE
FrmZ t=0 £LT., £CH5 80 ERTE 90 MOREBMEEMG L1z, FEEY oS5 &
UV eg-CNAEEICHEITHE—VBRHEHME L. BMEEELTTOY FLEHER, FERIL MoS.
TH 140 . g-CoN. THI 100 B EEH S htz, —FA. FEAEMIIH L TRKDAEZIT o=
ETH MS: TIEABGRTROREBMICHELGELBIRONT, ¥ ) 7OBHEENELH
[SETLTWS Z EAMER ST, g-C.NBARTIE, #1000 HOEEHAEFE LN,
CDESIZ, gCNy & MoS, DIHEREZEMRT A5 E T, TR TNDEICE T E2REBMEILLD
FEMAKBCEBALTEY ., AESREOMAN., AFEEFOEMMNEICFSL, £+ )
TEEEOIFIZOEN > LRI D,
[BE&XER] (1] K. Ito et al., ACS Materials Au,5,299-307(2025) doi:10.1021/acsmater ialsau. 4c00084.

(a) 60 (b}llﬂﬂ :
= g0 MOSZ E 1100 g-C3N4
) = 1000
= 550 E
3 55 900
E !
£ su0 g 8w
= 2 700
5 450 §
g 7:3083s | 5 6% r 1:140s
Z 4w < s00
0 2000 4000 6000 0 2000 4000 6000
time[s| time|s|

(a) MoS, REEAI#ERF AL (t=0 THEBIFHFIL) . R (b) g-CoNs REBAIRFFE AL (t=0 THRERHFEFIL)
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JvREREDFRIZEITIEEFERR

Triboelectric charging phenomena in fluorine-containing monolayer
BRABEE', Ol @EL', =B Bt =R EE' WA RFE, Kb E BK 54!
Osaka Univ. ', °Masahiro Nakayama', Naoya Mishima', Tomoki Misaka', Takashi Yamada',
Hiroshi Ohoyama', Takuya Matsumoto’,

E-mail: nakayamam21@chem.sci.osaka-u.ac.jp

BEEHEIE S 2 OHONIHEHRDO 2 TH Y, ZDOAN=X LT OPREINT W B8,
b\if:iﬁﬁﬂrﬁﬂf‘%%o A, FREOVTAARICL Y ARMBAELZ 7L XV L7 Y v 2%
F(FE 2R % BEH B ORI & T3P IREINT VS, kv Iial—vavickonTtes)
FEER AR IDEIC L EE o T a2, X 51T, 2L A EDHFEIE ANV I MBI Z SR E LTED,
DT R b OWFFEIZIE & A ETThN T Wiy, KifFECid, BEEHREIEL ST VW7 v EEH
53 F(F-DT) “1H,1H,2H,2H-Perfluorodecanethiol”® H S AR (L H 4> T BESAM)ICER L, IRIE7 4 — F X
v 7 JRIHRS IR 101 BEER(AM-FM AFM) P4 % F v C R ELZE - B0 T CEERERT B IR % TR 7
F TR L7z, SEFERE L CEEFESELIC WAF Y v F 4 —(6-HT) H OBy 7RI
DWW FAREDHIE 21T o 720 SEMEBLC B \WTC, v 4 AR LICEZEHRE L7 Au(111)HHR % /FHl
L. UV-F Y VL% L7z, RIC F-DT DX ) —ARIKIC 2 FEEIRIE & &, F-DT SAM % ERI L
770 6-HT EIC DWW T b [ARRIC/ERLL 7=,

AM-FM AFM i X 2 B> 7 FRIEIC B W T F-DT © & T, BRIIC 254 7 23810l & v 7z (Fig.
Do $72, ¥V IV EBIEOHEC DO TANA 2 BFHIT B2 BN h o7z, —FTy 254 78
RixAvFLA—0u—7 4 v 775 —Z (LF) KA L, LF OEINCHE Zo8 4 7 51 2388
TN oTz, BT, A4 ZFAEMED LF KW IZ. FE FEX T L0 FHlE Rov—3% R
L72[1,2], ¥7z. DFT GIIC X Y F-DT OfEEEMfEVEFRESZ/L L, LUMO =4V ¥ — 23K
T3 2 L2350 o 72(Fig. 2a), TN O DFER DS | JAHE Y 7 MRS BRI ZR N4 7 DI T
AYFLAN=2LDLFICE Y F-DT2AELZ & TLUMO TALFXF—2ME TN L, Fv 7 & F-DT 9T
B OB FHE SRS NS L (FEWRE) IGERT 5 Z L 23RE X 1172 (Fig. 2b), S RIOFER X, #

—HoTVEETDF ) R =Nt B T B FERHEBEOBEOWDTOHITH 5,

(a 1‘1_’1__’\.—1—7 (®) ror
0.0085 nN e e transformed \W
I — SOl Il ba \°< Force .
N ) b, B, P > :‘-‘.
T 0.034 nN 2r LUMO going & —®-—- .. <
~ down / «\’a.
al \
S . g :
3 3 }
-4} >
0.070 nN E sl —e—+omo I/il'\o ‘
2 g oo % Ex(Au) _L Ex(tip)
S of o= goingup LUMO
L L LA L L 77°.4, \ & '
0 2 4.6 8 10 ok .. Au |F-DT | Tip
Time /s T 12 13

Length /A
Fig.1 Loading force dependence of spike ~ Fig.2 (a) Energy changes in electronic states due to
phenomenon structural strain based on DFT calculations (b)
Mechanism of electron transfer associated with

triboelectric charging

[1] C. A. Mizzi, et al., Phys. Rev. Lett., 123, 116103 (2019). [2] H. Qiao et al., Adv. Sci. 8,2101793 (2021).
[3] T. Misaka et al., Jpn. J. Appl. Phys., 59, 090906 (2020). [4] M. Nakayama et al., ACS Appl. Mater.
Interfaces. 15, 47704 (2023).
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HOPG Z:4k L I fiZ Ak L 7-4%3% PDMS f£D FM-AFM #i%%
PDMS ultrathin film formed on HOPG observed by FM-AFM
BEMKX', ®RXK? OKI BhR' ##H BF?
Yokohama City Univ. !, Kanazawa Univ. 2, °Hiroaki OOE', Toyoko ARAI*

E-mail: hiroooe@yokohama-cu.ac.jp

W X DEEOa—F 0 7% REHEEOREICINA T, BEmAMER E oL
PvEE G 5 ECHEERENTH D[], TFE, EEAEY ClEWE - (LR E M4 3k
fxTca—7 0 7HEE LT, aXH A (Si-0-S) &% EHHIC b YR Y ~—Th 5
polydimethylsiloxane (PDMS, 1) BNEH SN TWAS, PDMS (%, BEICEEAISSH T o
HaAl e L TR SN TW A, U BT AR BB T 5 L BRI R E R
ZERMBNTWAR-4], LL7ZR235, PDMS BEOMIEIZEE nm-28 ym ENRETH Y |
T/ A= FIVED PDMS BEIIARIZFICHAE S LTV, £ 2 TH & 1E, HOPG fil B2
TV PDMS BRATZRL L. £ DOFKiH A2 RQEREE & T BREL O 7 T W22 fRRED R B 1L D

B RO & S TR [H] ) BRI (FM-AFM) TRl ~ 72, CH, | CH,
PDMS (3, {F#fb=: T8O KF-96-50cSt (BIKLE 50cSt) % H,C S!i—O S!i_cﬂz

B LT, MIEOFRIL. T T 2 vol%IZ 7R L7 PDMS S |
3 3

% 10x10mm ¢ HOPG F5AK FIZ 10uL i F L, kAL &
— LT D I & TR AR R TE - o1&, 300°CT 10 53
FlORE & MR Z i L 7=, =Dk, s &2 |RICHo LT
FM-AFM 822 21T~ 7=, & 5T, PDMS IFIE DI & INEE
IS, EEORMEEORE S R LT,

2 1%, 300°C CTlE = {1F4L#E L 72 PDMS/HOPG Z 1l @ AFM
B Th o, RIENT o LIEE CEDILTU D — 4 T, HOPG
EWRDAT v 7T I AE LR T THATWD, AFM &0
RN G, 2O OREIEDE SITR¥ED 1.0-1.4 nm TH Y |
PDMS B FBEOEB R IND Z ERbhoTc, Z0
PDMS BEDIE KR T, JE FEAREE TR K OEV LR giggfﬁfeﬁﬁﬁgéﬁgﬁﬁggfjg%
Lo, L. 3DL S ICHMANKEL 2oTH ALVEE L f-PDMS/HOPG, 3Efehif95°
0. BRI OBUKMEN R E LT, ZOREREN D, HOPG il OIFN I H) 1 L1 D PDMS
MDA ST T2 Z E R BN o7z, 2 I, @ ffeE AFM T OFE RN Z T, K BREE
TH LIV HOPG £k o PDMS @ H Sk bIic oW C s d5,

References
[1] S. R. Quake et al., Science 290 (2000) 1536. [2] M. Liu et al., J. Micromech. Microeng., 19 (2009) 035028.
[3] E. J. Park et al., Langmuir 30 (2014) 10256. [4] L. Chen et al., Polymer Testing 101 (2021) 107281.
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ERMEDEPICETS5RELHEHE

In-situ Observation of Corrosion Behavior of Metallic Materials
X stmE R, COF Mt /NE B
KOBE STEEL, LTD.?, °Yuya Takara?!, Takahiro Ozawa!

E-mail: takara.yuya@kobelco.com

BRHIREFC T LR = AEEITTENENOREEIE L TA v 7 73R ECHEMS A S
TWDH, THILARWEEDSEITT 5 Z & TRBIRMEN S L R TV ERIERZITZEMRH
5. ABJBEMEOE RITFE O AH Y, SR EY S Vot AR - BER A ER L LT
HITT 52 ENMLNTEY, MEHLEROBLE N SERZIE, & L IXmHl3 2 ZK % 5 50
(292 Z LTt atEn BT LRV RO LT TEHEEL 22D, EELIITAI=T LG
SO MR 7 A 77 B W TEEM BN THE U TV D EAED I ROBRE) ) & 72 %
ZEIZEHRL, KFM B LT EPMA (2 XY fS L 7o R s o040 & e A ORSAHT 2175 Z
ETRBMEAEW DRSS & I & OBMNAIITHER S L 2 L, SHICEMNELE THITE 2 6
MR D Z xR L B 2 X0 EMEEZOOME E TR S & 2 LA HlEfEE o hh
INFIREIC 72 o 72— 07, MERZFENCH 2 HHEK & L TEMEDIMNALEY DOV A XK B H D Z
ERHBNTE YR, JEREETO A T = X LIRS THEARRERZEE L7 5 2 TEED
JEREEN AT A Z ENEEL 2D, Figure 1 IRT 7L =7 AA40 NaOH 12 & % A
wHhD L, BERHANOLE TICHT

£ 2@ RELEMNRbEME | () Ii

1527.5 3720

MREN—TT, BIEMITEREN
HEATT D DIFEN L0 EBED /N
S, R o RS _w
MORERER>TEY, LT L -, lm 1291.4
B BRZEH LT BT 50
TN 3D HEX

R CeBMENERET 558 %
B L, MEHEMED &I RIT

FBIZOWTHONT LT R &2

[mV]

[nm]

_,9;— %) . 942 693.6
Figure 1 (a) Potential image of aluminum alloy. (b) Topographic image before
corrosion. (c¢)-(d) Topographic images after corrosion in NaOH solution.

(2% 3CHK]

[1] Y. Takara, T. Ozawa and M. Yamaguchi, Jpn. J. Appl. Phys., 61, SL1008 (2022).
[2] C. Peng, G. Cao, T. Gu, C. Wang, Z. Wang and C. Sun, Corros. Sci., 210, 110840 (2023).
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& AFN Z B W= B4 RBHEE R AR B RD
Y I+ Ry—IVEERH
Sub-nanoscale structural analysis of corrosion protection film
for copper fine wires on semiconducting devices by in-liquid AFM
®RX, EREER? OF K@, & &}, E@H &,
FH B2 BX &7 E[H BT
Kanazawa Univ. |, EBARA Corp. 2, °Daiki Oka', Kaito Hayashi', Kazuki Miyata!,
Megumi Uno?, Chikako Takatoh?, Takeshi Fukuma'

E-mail: okguitar@stu.kanazawa-u.ac.jp

NERER VT O BRI BB X 2 HEBEREFR D2, Cu EBROMHLAH 5, Cu AL
R ié?vy‘/&f“fféﬁ}zéﬂé# FOTRIIREL 3 2OEBEIZIT oD, BT, MK E

DOEHIETE R Z Cu OHDIAA, F L THE AU FHIEMATE (CMP) (2 X 2 4:F7: Cu D
@%f%éo_wﬁf% CMP X Cu BSRROSE 2 AT H2EER TR E SN TS, Cu-CMP
DAT V—RIZIL. BIAICHIER], BbFlicimz., X b 7Y — (BTA) ® L 957 Cu

ﬁLT%QW%%%Oﬁ%% EMEENTHEY, ENDOHFIEOHF THHEN T, BTA 1T
Cu RENCHBIELZERRT 5 Z DML T WD, L L, BIED G RRGE Z30 THRA 22 8T
JBENBET L5 —A0HY ., TOEJRE L THEEOXBATERHSATWD, ZORFEED
R 2 52T 572012t . BTA PIBRORESLTEEGREE, K DR 431 A 7 — /L T
TLIEPRDLNTND, £ T, TP E R EBETR R 7 BMEE (FM-AFM) . 3 kot
AR BMEE 3D-SFM) & W CHI R AORFE R 3 IRTeHIE D 5y F A 7 — Vil 217 > 72,

ARFFETIL, FH—IZ Cl TG S L7z Cu(111) A EIC BTA 8% 7 17— S5O FM-AFM #f
WAEATole, 2 CIEREMEEL(CERZ D720, HEREREESLHICT v — I TR OHE
TEHE L, Zic LY BTA RO AGETE 2 € OHEIET 5 Z Lioksh Lz (K1), FIHIRE (0
) TiE. Cu(111)—Cl FAE Rk E m A BIZ2 X 7= 23, 858 F1%1C1E BTA 43 IR & 5 2 L 2 AN
DAREE IR 2 ICE S D D | 910 BRICITRmMP e Ebive, £72. Z DIREET 3D-SFM
AT 272 & 2 A XZWE B W CREEFICR O DR b T A T IRAEED B S 47z (K 2),
ZHUL BTA 572D H DL LLIEED BTSN KFEEZ /b L TWnWH B X 6D,
SIS FEHAESICID Y I a2 b= a v LT D 2 L OREE A TSR 5,

Fig. 1: FM-AFM images showmg BTA film formation on Fig. 2: XZ slice taken from the 3D

Cu(111) surface. (a) 0 s. (b) 858 s. (¢) 910 s. Afimage of BTA/Cu(111).
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[10a-N305-4]
Elucidation of plasma-induced effects on single cell using nanopipette and scanning ion
conductance microscopy
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Enhancing the Electromagnetic Shielding of Soft Contact Lenses
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Development of Single-Molecule Tunneling Measurement and Analysis Method for
Dipeptide Chains towards Peptide Sequence Determination
BRKEBFY OKWMA L NARME! BSOEE"
ISIR-SANKEN, Osaka Univ. toTakahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

E-mail: toshiro@sanken.osaka-u.ac.jp

1. 5

NTFRIE, TI/BOa=y Fhbeb
EARE T, BRA RERERBLT D2 &0 D
=l v S OBRRIEFERE N S E - T
XTWVWDH. INET, xRV ERE
BELLTINFILOa v Z 78 ADE
HWEHAIRTRE R e B AT CTE 2. £
ZTCHEHAIE, Y — RARARER Y —
— &L LT, 1R U= B0
2T F R = o U TEERRET 5.
1 EfF—rry—Lix, /vy 7
TR 2 i D —AREAERE Y T DOKE) 7=
FEOEWE, MRV EBRERIEE LY
FIDFENNZ L > TEHIIREEZ T D HETH
% [1-4]. Fex OFETITERO = &M% X
—7 Y My FNTHEHEBETHZ N TE
5.

AL TIE, ~_XTF RESIREIZT =T
SBED 1 1 b RVERR - EATIE O B
BiTotz, _XTF RO NgE CgoikpliL®E
FEThO, UXTF REHZE T TE ORI
DOFREMZRFI LTz, ZOHEICLY, 1 5
F LV TRTF R OBLYIENT IC B W CE
BMEREIGD Z LN TE, L0 EEE MR
Wi alae L 725, 2k, 1 o1+ horx
WEH 2 N _TF R o= v T
NEBICHET TSN S.

2. B - FEBRSAE

RN VW5 pnano-MCBJ 7 /31 A%, &
U ayipice T S EEKT 5 Z 04
MAEBGREENC L2 B Oli%, v ETE
B CEMm M A R ik L, EREHE
1To7-. GMBRICITERLS Y a>0) /i
ZEREXLEZ. oL F KLYy
IWTF X N —DM O BT DT — /3 —
WOEREARE L=, Z DK% PDMS &

N—THE-o7= b, BXRIKE) CEBELHLE
R[UKENIC L0 il L, G
(10kHz-100kHZz) # 1T > 7=. JIERHZITF v »
FEMENCILEGE 0.1V T/ 7 A EE &2 EIn
L7z. UX7F K& LT,Phe-Glu & Glu-Phe
Z luM OREIZLEZLOEREHARE LT
LAY

I P S Y

RTF RiL, v_XFF KFELT,Phe-Glu &
Glu-Phe ZEHHIL7Z. fonlzv 7%,
b 2 D T TR 2 5 RTRE 7 2 &
TERL LT=. B ol 7T Vil IE & B 05 1)
R L., 7T VDOEHRIE, av oA
YADQY— Il EHERM,. > 7R
e[ 70 & O R A I B =T L 0%
B LR EIT > 72,

ZDORER, 65 %D TSIV THT D &
R LT, A& h-isleex, 7
BaEENDZET, #ATL5ZERNREBIN
L. ZOERIX, BERmOENMZILDEOD
H2ZENFHE/REL VD RBEINS,.

B 7 5% SC[1] Ohshiro T. et al., Nat. Nanotech. (2014),
9,835 [2] Ohshiro T. et al.,, Sci.Rep., (2019), 9, 3886 [3]
Ohshiro T. et al., Sci.Rep. (2018), 8,8517. [4] Ohshiro T. et
al., Sci. Rep. (2021),11,19304. [5] Ohshiro T. et al., Anal.
Biochem. (2022), 114645. [6] Ohshiro T. et al., Sci.Rep,
(2022), 12, 6945,
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T/ E—38RT/ R7ICLLBFRENEE 1 2 FEYIGA

On-site unzipping of single-molecule DNA using a nanoheater-embedded nanopore

BRAED ', WAL 2 E#RB° OfiH EM ' Wei-Lun Hsu?, #HE—E 3, /NEAHE",
XER BX? )IE A
Osaka Univ.!, Univ. Tokyo?, AIST® °Makusu Tsutsui', Weil-Lun Hsu?, Kazumichi Yokota®,
Yuki Komoto', Hirofumi Daiguji’, Tomoji Kawai'

E-mail: tsutsui@sanken.osaka-u.ac.jp

AT RT7IE, PFEEEN TRERER 1 01— 7 2o h—L LTOISHAEIR ST
L2F )BT ARALAATHD, ZTHET, BRERTICI LT LT 2 R7 2 HT, DNA BER5y
FIRT IO B 28 FEES N TE o, LavL, 7/ AT IETRE DNA O RS %
fRFEL LD L T5H L, AMDNA 2 )/ R7IETRNC AT 208Nl H D, £ 2T, Bt
BRZTRT VH U PEICHHEE L, DNA 28 SE 2 FENH SN TE 22, DNA OFES, (4
VS A RDWERE ST LS —AREL SN REH DNA ORHIIEI I T Rho T
S, ZFZTAMETIE, T/ RTOILGAERITEAASEL LT, T/ ARTIBIERAENDE
Al C DNA % —AR8{L S 587272 FIEE B LT,

ZOEEEZFRICT 2 001F, EET ) AT OFBICEE IS e =4 ThD, T/ e —X
X, B REENE L SAE Y 7R b a ARy B L D BRAEFIC L VIERT s Ae T ) 2o
JVTTHRERL S IV, MRk aA VEEENET 2 Z & T, F/ AT RO RPTRE O B ERIE A ATREC
potz, MIERMSE LTADNA & pBR322 75 23 REMVW, 7/ b —Z 2B L7 REET, =
LH D DNA #— AL ST BT, A A VBRI LD 1 0 FRETE 20 EEE 1T > 72,

FT. U UBEERT CEHIA M L2 A, TAA ADRRAETT /) b —FREZFIRS
HTHADNA [T—A#HbENT. ZAHO T EHRE SNz, —JF7. DNA OEMZRES 72Dy
Utnr—/% 40 vol.%DLETRAT 5L, ADNA & pBR322 7T A ROEL LY, HDHIEE
PLEIZ72 5 L —RE(LINTEREBTHRIETE 72, ZOF LWF 2 RT 751 A5 fTE, DNA X
RNA OFEEFFIENT 720 Tl TeAEKED 1 v — 7 =0 v o 7026 S ATRE 7 U 2 i
ZTebDThHD,

[Z3& 3CHK]
!'J. Feng et al., Nat. Nanotechnol., 10, 1070 (2015).
2 F. Wang et al., Nat. Commun, 14, 2895 (2023).

3'S. W. Kowalczyk et al., Nano Lett., 10, 1414 (2010).
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ZWRIL SEIRA T RAREZA W) FF— VT R 3 F DR
Detection of Nonanal Gas Molecules Using a Multi-wavelength Resonant SEIRA Device
RRI oMW B, 5% ', T B, B 1, ¥ HE"'

Tokyo Univ. °Katsuhiro Furuichi', Tang Dang!, Yan Ding!, Hitoshi Tabata', Hiroaki Matsui!
E-mail: furuichi@bioxide.t.u-tokyo.ac.jp

ITHE . R HE TR IR/ UL (SEIRA: Surface Enhanced Infrared Absorption) 23 i i 72 ZE (R BH 75 1 D 5
R CEER T 7 v b7 — A &b, KT, JRIMK SPR (Rl 7' 7 A€ L) 1347
TIRE) - PRI — FZ2 0 T (ACEN~—T—) & LTHWEO FRlikmTie7e N1 4tk
VUV TTNRA AL LTHIFEN TV D, ZAUIMERO AR SPR & K& <FHET D [1][2], EiZ,
A SPR (X, 3 F & &RBREBREBEOFERZ(LITEKGF T D720, KT (OTFEO/NSWST) &
AWt e v U IR H 5, Fox OBFE 7 V—7"Tld, @EE 72 RS SEIRA 7 /3 A A
ZHEL T, AuZ B ANN—HEIZERT 5, RAMEIE 2.5-15um LIRAWVEERZF L, 2872
RENLIEE— RBFEET D, I, B DIES LT — FZREHCBNT 272010, 4 XD R
7% Au 7 v AN—IEEE OO IR BICHAIAT Z & TR 2K T SPR LB AFFHOL K E
SEIRA 7 /3A ADIER&FT - 12[1-2],

AWM TIX, fiNnA~—h—L L THMBND /T — N TIZEB L, Zi%E SEIRA 7 /31 A
RO\ kA IR D, T T ORE TN T, EEIEA S D Zn0 Rk H
T 5, ZnO [FFFE L FRmMABEEEZRHA L T, BRERT A v v 7N BERIERE

(chemo-resistive) &> TEBINTE 7, KETIX, EFRY V77 74— X0 {ERII LT
2K SEIRA 7 /34 A 1IZ ZnO % i1 JEHERE (ALD) {EXHWTHEESE, /T =151 0
W4 (Wan der Waals /1) Z#47-o72, K112, Au 7 1 AN—HEEAO A SEM B %2 ~4, 3 fkE
DYV A ZADOEID Au 7 v ANN—% 2 RITWICEE L, £l 7 AE=v 7 K1  (surface
plasmonic-lattice resonances) (ZF:SUNT, ARAMEIC 3 FAO LB E— 7 WA Sz (K 1a), 2
7p BB e — 27 1%, 2800 cm!, 1600 cm! 2O 1100 em! 2 H0MZHFD (K 1b), Tk, A F LKk

(CHz, CH3) X7 X N(C=0) %V PO+ EDIRENILIGO IR FH 575, K 1c iz, / FF—n
ST DOWEH%D SEIRA EE %277, /FF—S5F0 CH KON COOKEICEIGRT AIEF v — 27
BHBRICEI S iz, — RIS, 2 T — A I VR UV AE RS C=0 IE# &2 R (AR
BED ATR 53567 5), Lo L, ZnO Fif LD/ 75—/ 55+41% 1720 cm! @ C=0 IEEHT R 2 720,
ZHUL ZnO N F Nyt EREBESEIERERICL D, BT, Fald, T ARE L SEIRA
TNA ANIERM S5 Z & T, Zn0 FimH)H A ABERLERE Z8H L=, =E»HIEE BRI
£EV, SEIRA B 513k 4 1299< 72 0 | 175°C LA LT/ FF— 0712783 % SEIRA 18 5131k
L7z, /=513 180°C Urfs TRV RS 5 Z LN b, J FF— L OB & By iR
BfRd 2 EEbns,

References

[1] T. Dang et al., “Label-free measuring biomolecular

interactions using plasmonic metasurfaces with dual bands
on surface lattice resonances in the mid-infrared range”,
Sensors and Actuators: B. Chemical, 417, 136230 (2024).
[2] T. Dang et al., “SEIRA control using of mid-infrared

Pefacncs (%)

metasurfaces with multiple wavelength resonances” to be

presented at the 85th Autumn Meeting of the Japan Society g | e
of Applied Physics, Presentation No. 19p-A33-15, T P T ™

September 2024. 1. (a) ZWE LB 72 AuZ B 2 X—H#55EK . (b), (c)
W AW B4 IZ 31 5 SEIRA A7 kL. (d) H AWk &
B > SEIRA 18 &
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Elucidation of plasma-induced effects on single cell using nanopipette and scanning ion

conductance microscopy

Grad. Sch. Nano Life Sci., Kanazawa Univ.!, WPI — NanoLSI, Kanazawa Univ.2, Meijo Univ.}?

o (D3) Han Gia Nguyen!, Linhao Sun?, Shinya Kumagai®, Shinji Watanabe?

Cold atmospheric plasma (CAP) has used in the studies of life science and medicine for applications
including sterilization [1], selective killing of cancer cells [2], gene transfections [3], and more. However,
the mechanisms by which CAP affects the cell surface remain unclear. We tried to figure out this phenome
by integrating conventional CAP with a home-built scanning ion conductance microscopy (SICM) system
[4], a powerful technique for visualizing cell surfaces topography. By this, we observed pore-like patterns
[5] and morphological changes on the cell surface [6] after plasma exposure. These findings suggest that
CAP-induced modifications may enhance cell permeability. Nevertheless, evaluating CAP effects on cells
submerged in liquid remains challenging, due to the rapid spatiotemporal decay of plasma and its inherent

instability, which reduces reproducibility.

To address this, we developed a novel CAP probe using a
nanopipette (Fig. a), aiming for localized plasma delivery for
single-cell stimulation, thereby improving reproducibility of
CAP’s effects on cells. The effectiveness of this system was
assessed using LIVE/DEAD fluorescent dyes (Calcein AM as
living cell indicator and Propidium lodide, PI as the
damaged/dead cell indicator) and SICM imaging. Preliminary
results showed that the nanopipette-CAP system can target
single cells (Fig. b, [7]) and induce surface modifications
(Fig. c, [8]) as well as changes in mechanical properties of
cell (Fig. d, [8])

Though we successfully established the nanopipette-CAP
platform, further optimization is needed. In this study, we aim
to determine the optimal plasma exposure conditions and
investigate the mechanisms underlying CAP-induced changes
in cell mechanics and surface topography, using a
combination of SICM and fluorescence-based assays. Our

efforts will be presented at the conference.

References: [1] E. Takai et al., J. Phys. D. Appl. Phys. 46
(2013) 295402. [2] S. Iseki et al., Appl. Phys. Lett. 100
(2012)113702.[3] M. Jinno et al., J. Photopolym. Sci.
Technol. 27 (2014) 399¢404.]4] Watanabe S et al., Rev. Sci.
Instrum. 90, 123704 (2019).[5] N. G. Han et al., The 69th

(b) Be plasma exposure

After plasma exposure

0= 1800 nm

af

0 = =200 Pa
Fig. a, Plasma generation inside nanopipette probe. b,

0 ===200 Pa

Fluorescent images of cell before (i and ii) and after
(iii and iv) plasma exposure. ¢, SICM images of cell
surface before (bf) and after plasma exposure (af). d,
Mechanical properties of cell before (bf) and after
plasma exposure (af).

JSAP Spring Meeting 2022, 25p-E105-4, (2022).[6] N. G. Han et al., The 83rd JSAP Autumn Meeting 2022,
20a-A106-4, (2022). [7] N. G. Han et al., The 85th JSAP Autumn Meeting 2024, 20a-P03-16, (2024). [8] N.
G. Han et al., The 72nd JSAP Spring Meeting 2025, 16a-K402-3, (2025).
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Enhancing the Electromagnetic Shielding of Soft Contact Lenses
Graduate School of Information Production and Systems, Waseda Univ. !, Department of Micro
Engineering, Graduate School of Engineering, Kyoto Univ. 2, Department of Ophthalmology,
Yamaguchi Univ. 3 °Saman Azhari', Lunjie Hu'!, Hanzhe Zhang', Yuki Matsunaga?, Jun Hirotani?,
Atsushige Ashimori®, Kazuhiro Kimura3, Takeo Miyake!

E-mail: saman@aoni.waseda.jp

The rapid increase in the number of wireless devices is impossible to ignore. We are surrounded by wireless
devices, and the number of these devices is increasing daily. Wireless charging, IoT, Bluetooth, GPS, 5G,
etc., are just a few examples of how our lives are becoming more and more dependent on such technologies.
Although it is still the beginning, the impact of these expansions on the body and health should not be
overlooked. Cataract, the cloudy area in the lens of the eye that leads to a decrease in vision, often develops
slowly and can affect one or both eyes, is one of the outcomes of being surrounded by electromagnetic
radiation (EMR). Cataract can arise due to exposure to various types of radiation. For instance, X-rays may
damage the DNA of lens cells; Ultraviolet light has been shown to cause cataracts; Microwaves may cause
harm by denaturing protective enzymes or by damaging lens cells. Here we report a simple yet effective
approach to tackle the influence of EMR on the eye by transferring a few micron-thick MXene film onto a
commercially available soft contact lens. The results confirm the effectiveness of the transfer method in
fabricating a transparent and conductive film that can shield more than 80% of the EMR at the GHz range
while preventing MXene oxidation. In addition, the contact lens is able to protect the porcine eye against
microwave radiation during in vitro measurement. This technique could potentially protect us in the

inevitable future, which is filled with wireless devices and the resulting EMR.

Incident wave

Reflected wave

Transmitted wave

MXene lens

100 0 ;

20 —_— 89% ﬁ;'g",'f"
- [ — E— filter film
=8 . - 82% 10 '9-1?18 Mxene film
8 70 4
5 60 —— | — “17.3d
£ 59% @ N
20l — 0. AN /
3 49 b S ~—
g @ / T
£ / -
= 30 y/ O =

20 =304 /’ -~

10 | —0.02mg/mL —0.04mg/mL —0.06mg/mL \-_;t’f’

o
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References

Hu, Lunjie, et al. "MXene - Integrated Contact Lens: A Breakthrough in Wearable Eye Protection and Healthcare." Small Science (2025): 2400628.
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BREDORELERBICET< onchip /N FASFIILEHRFORE L BE
Design and construction of an on-chip hydrogel actuator based on intestinal

structure and dynamics

NTT &R - BMC, OFiR k& #@%F EE B4 %
NTT BRL & BMC, °Riku Takahashi, Shogo Himori, Aya Tanaka
E-mail: ri.takahashi@ntt.com

[##5] AEIBE BT DS - SENERNE, #EONREREENTRET 24 (4TI v ik
KEBTHY, ZOFHIIAA A IAT 4 v I ~A 7 0T AL ACBT D EEARRNETH .
Fx T ZNETIE, JISBEMENA Fa 7V CHERC S IV BRI 2 IV, BRI & - THtks %
JRETHICIUNE S/ 2 2 & T, EER O A F ST REZNEENFE 2 R L TE[12]. LA,
FEATHIFEIZ IS 1T % Telephone cord B DJE MG T, HMEL LITIBE OIEAT L BT 5 DD, KO
RUNRHEMERI=RIC L0, EETCHBMEICGREN b o 7. 2 2 CTARFETIE, KVBED
BEREAIFEARC ATV VELRR I + FR R 2 535 Varicose T O JEJHEMEIEICHEH L, £ OERSRM: L it
FikzBimde L OERO M HE ) bFE L.

[528R - BE] AWTETHRGR & 2 RIEMEIE, KRR B~ RIRAICHE ShicnAS Fr s
MRS, WOKIABI K > CHARH N % & LA DT, JIFRIRZENMEIC X 0 SEIRAY 72 PR 2
BAERTHHPUCLIV KRS ND[3]. ZORFOEEFEE— K (Telephone cord & / Varicose ) %,
7V D RERRARFIECHEAE TR AR AT L THOIRBIICIRE S LD . KPR IS &, Fox i3 ET,
NA Ra L OmbER, MR, BRIOEKRE OHPEEELZ ST A —2 L LI-AREFREE (FEM)
Yialb—varzeEiL, BET— FORMEAEERMT LTz, TOMR, Wiz v
(2B, SHIBEIE 2N SV & XY RZ2E 72 Telephone cord B ERL S <09 <, FIBENE 23 /N S WA
(ZIEBRAY 72 Varicose &— RDMEEA L 70 5 Z L M rdro 7z (Fig.l) . e\ T, ARIREE PR (37~41°C)
TR TR LIS EMENA P a v N T, B HAE N7 — 2 ZaGh - il 22 LT, &3
o b—3 3 THEAD W Varicose & DR A ERE L T2 (Fig.2). 3 b EOMH Bom S IEXE!
BAER & BIFIC 8L, RG-SR IR, AFRIC L o TG - MERI S - RS 1,
B 2k L7 @B 1 & LT, S S ORDISHPEIRFIND.

Telephone cord mode
(Delamination width, £: 1500 ym)

Telephone cord mode

m» (Delamination width : 1500 ym)

600
Whole view 500
400
300
200

Varicose mode Varicose mode
(Delamination width, D: 1000 pym) (Delamination width : 1000 pm)

Fig.1: FEM simulation results of buckling structures Fig.2: Experimental results of hydrogel buckling structures
with varying delamination width (1000 or 1500 pum). fabricated under the same parameters as the simulation.

[1]R. Takahashi, ef al. Adv. Funct. Mater,, 2023, 33,2370148. [2] @Ei&fth, #HZH5 70 [E54, 17a-E102-8.
[3] R. Takahashi, et al. ACS AMI., 2019, 11, 28267.
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Investigation of Gene Detection for Multiplex test of Bloodstream Infection
AKDE L WNELD RE/— JWHARSE!

Hitachi, Ltd.! E-mail: saaya.shimizu.un@hitachi.com

[TE] EFIMIEREIC & D FEEHIE, 2050 FE(2IT AT 1,000 5 ANAEICHET S EHEE Sh, iR
H72 M & 72 > TV D [A], M FRIEGE LR T EAMRAT D HEREYIETH V. FIEDD
1 RELANOEIEN LI TH D, TERDMIERTE N — A OREITIE 2~3 BEZET 5720, 18]
NI IS E IRBETHIE A D S 52 2157, EEESEDFKR DO —2 Lt >TWnD, i
JRYIE OB MR A 2 1 R ORI C S U, SEAIMHE B £ AJEBG IEICE R T & 5 & MifF S L5,

(B8] Fexid, Fig. LITRT 4 BN O HBE T X—ADOREREFILEEZBELZL, ~1 71
TR T XA ZTHEA L 7= sample-to-answer” > A 7 L D FHEBL &
HELTWD, (4)DNA R Z 5 3 LLNICAT 9 72, i~ E blood sample
S BT LA B LT, W], BIEROFEH~ 1 2 0T

VA ZERLL . B EEE (1010 = v —) OFE/) DNA O %
35 TR Lz, EYYEDRREIXZIEICHZ Y | 40 HE R
EEDLIEAMENRD Hb, ZO7F-H, (2) DNA HIiFIT 40 ¢ E ona Si"g'e'sf‘ra"di"g 2 min
v & (40-plex) DT T A ~—fFAEFTIThh, FERE LT, K i oy detection 5 min
BORNIGT T A ~—fFE T T@) DNAKHIA TN S Z &I T result of total
725, AFREFEORMIL, 40-plex FHYED T T A ~—1FEFT bacterial test = 1hour

0)\ {fﬁﬁ%ﬂv{ 7 = 7 1//( D DNA *ﬁu”j’fiﬁ'é%% % 75)01?”6 Z Fig. 1 Gene-based rapid test
LThD, for bloodstream infection

1

DNA extraction 45 min
1

E DNA amplification 8 min
1

[J5¥: L AER] BEMR[2] TIE A DNA OFEGRICITH N T T A ~—2 WD Z L 2ME L Tz,
Z 2 TIXLOIT 40-plex HHE BOHIET T A ~— (B 7 v LT 20nt 7 4 L4 U = DNA
i) f7AE T WA~ A 7 a7 LA Z - DNA Bt 2 Bat Uiz, 2R, w74~
—INT A ARENCHRE RN AE LNy 7 7570 Fs BR SIN=15 & FEfH) DNA % 51912 1
TERPoT, ZZTRIT N 7 7T 7 2 FEROD 729D FEH) DNA OFGRTFIEDORE (T o712,
W & T o 7o B FIETHEM T 2880 FOIFFRIGE ‘AT L, 40X R T EY Y (SA)
TIFHENET T A~ — LB L TR 8T% WAELZIHITE 2 Z &2/ L7z, Lo Taot SA & v
DIEFEEBRA LT,

W SA I K DEEERSOGIRE D | FERF WA & Bk 7 LV OAHBIRIMR A B & T L, SIN &K
T DGR Z ML LTz, KRFEEREAE~A 7 a7 LAI12& 5 DNA @A L, 40-plex
Y EDT T A4~ —1F(E F CTHEW

o = fl h |
DNA 10% =1 & — D Hi & 74l L 7=, & flow channe
DfER. AIRHFING 45 55 TR Fig. 2 DNA detection with 40-plex primers
— S . A : Spot with b A (t t
DNA (REFIA) & SINSIST TR LT 5 e ol e e €07 omtaren
(Fig. 2), N : Negative control spot (w/o probe)

[1]JIMO’ NEILL et al., Tackling Drug-resistant Infections Globally (2016)
[2] WEARDF, WES, SHAEE TG v s AR -4t B AT OO BR %
%5 85 [BIG B BTl 2, 18p-C31-12 (2024)
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Development of a Hair Cuticle Diagnostic System with a MEMS Tactile Sensor

NFry=v oA, FIIXPE?
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Panasonic Corp.!, Kagawa Univ.2, °Hirotoshi Oikaze!, Yasunori Matsui!, Ryusei Kawagoe?, Hidekuni Takao?
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1. XC®IC

W, T2 13HE 5 CRERK E O Fil 0 IEOHIBIH ATRE T &
5. % LTI OFMYIBROEN & - TEEZOMFRIRGE 2 4]
BLTNDZEND, BEO TV KA TG L BEZORER
B2 FBOICTHMT 2 FIEERHELT A2 ~OFENRE
STV, ZHIZx LE 41T 42nm O S4FRE L, 12uN
DIEEEET) 3R % H 3 5 @/ fifhe MEMS fidfi & 40 (B
T, il o) 2R LI T o BEEAT Yy (K1)
TERERTOMMHEEZ T T 2 2 LIRS LT 5.

LU ARAF ¥ FTTIEOFFERIC R HAENT &R,
Ot v Y OIENCEEREIC X 5 B A E M E E, Oft
O G BEORBRESZHT 2TV X
LHEEE L\ D RN B o 2. T 2 CARFE TIRINE BB O
etk &, BEHEM ARV OFRIMEICESE X A -V 2 ER
b DM FEBET NV EER L EEBEX 2 —T 1 7 VDW
VAT NEFTACHRE L, iR I EGEA TS,

HF L 5 TR AR (R

[a=sy-z>3-7]

S e P

r TS
4B L AABE)

X 1. MEMS filtit o P EEZ NN T 4 A% v )

2. EEXo2—T 4 INVBKI AT LOBR

KT LIRS o —T I AVZW S 2T LD
a2 IR, AVAT AL 3 DOHEAT — VR
HLTEY, OBEZOEIN—EIZ/RD X D ICEEZEEMmD
PR 2 I L, Ot o Y & BE2OEMEN —TIZRD &
IRV ORESEFHEL, O E—ERHE T
50mm fEEE | EEAEETD. IS 0EEEX BEIETT S
7 v 7T MLV PEANT DX ZHH Lz, £, il
YUV A% T U o F TR AL CEBM e P
R AIREIC T 5 2 & TR RE M A B & JH L7z,

MEEHHT—2
- (DG uFmL I—

Y7037

EEEH
2 ICTT]
PHEt TRIEER
OEEFENBEM ZHEHAT—
XHEHEBRT— U

OREt YEER
XEEE AT —
(50mm% 1) T;/

2. BEX a—T 4 I LBWIL AT A

3. Fa—T 4 INMBEERIT AT XLORF L FE
KA T MR IR F 2 —T 4 7y Dk R
ZDOBMCAE L DEBEY— 7 2 RHL, TOE—7H0nb ¥ =
—F 4 VK EERILT AT AT AL ESEH LTV S,
FEERMEED T DX 2 —F ¢ 7 VIIERL U 7= SRk oo fsckn =
HitgEE 2 A7 27 L — X REPHE (Edmund Optics, #64-397,
T A 150 A/mm) ZHE LIZFEE, M LS e—2s
fHIfEIL 6.69um (149.5 A/mm) & 72 ) AFME & D72 0.3% &
ERESeBELERLEZ (K 3). SHIARVAT A
SEM %) AFM OD*E%”%jUPEc: pabklerd 4 AZ=0.248 um
x5 50mm FEHEZE —FER

WTEDHD, Xa2—T 47 HIE L2 ERTE T R e

B O RFTE L E B | Dr6-69+0.22um [FHL, |
KL, 20miiE TS | L‘MH J J‘* J J il J‘ i\ VJ'“
LT, RERHMEETIE B | NN A
Enpol-bdnnEsg | v 2w o moe w0
FCHBRHATREE 22 o7z,

i um)

X 3. [\l - HIE RS R

4. BEFIA-VEEATANITY XLDOBERE LM
AL CIIBES A —VERILT NI XAZLUTOT
NECRHZE L7z, OFkx & THX A —U %5 LT 648 K
DEEITKE U, Faffi gl & HM SR L OB REFAMGIZ H5 %
i — 2 % ERR, @A S 2T AT R E52 4 HIE U
7Y 53 DR E AT, @CatBoost TET/LEEE L 5-fold
RAERGFE CREEE % 5T, @ T VK & HERF o] BE 72 & PH C4F
WA HIE L7 (53—5). ORGSO NI KET L O
BEIT R R2=0.87 & 72 ) FEH/KUEICBIZE L7z LIk L7z,
KU AT DML DFHMIFERBIZR 1 ITRT. B ho 1K
DFEE (EIH 500mm) 2> HARIE - - B EHLEE
Z T4 50mm FEOX 2 —F 4 Z UM E X AT LL
I L7z, ABEEZFRLIZARETRE 4 FERT7 Y —
FRON T —hEihiE 2 R TR0, R AT AT K VIR
LBEANEZA—DUREB L W BB ER(LTE .
# 1. Al —EZ 0N FEMRSE 51
REEEBS 1 —7 1 2 RECAIEE

FA=TLARIY

foitind

78.2:

53.6%

18.7:

AR TITMEDE L WBEDF 2 —T 1 7 V& EtgE
ORGP HE U, EEIREZ W 5 v AT L& FBL L
7o BRBARR CIIBEMELZHMOFBRICOVWTHHET L.
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(1) M. Komatsubara, T. Nakashima, K. Terao, F. Shimokawa,
Y. matsui, H. Takao, IEEE MEMS2022, pp.699-702, 2022
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Peptide-rGO composites enabling chemoresisitive humidity sensing
RREBEZEXE!, CM)EEEXS !, BKMTE!
Institute of Science Tokyo!, (M2) Taisei Takasuka', Yuhei Hayamizu!
E-mail: takasuka.t.c64a@m.isct.ac.jp

RO CTHREFEBHELEWZ LD, EEEMEMEOBRICB W TK
XRFHEEDTWVD, 20 TH, DTN 2 2OT7 I /BB "
DT T RIE, EEM, JEEME, g, N Re SRR L ::

AT F RITHBRE T X BRECHID SRR S Hu, ABSEE RN o

SRS R LT AR RE A R 2 LD TR < BFSED
EDHN TS, FRZ, 72V BOMARDLEEEZ D Z & ThIE o
ZBEAEICHTE 2805, HFT VA Y EORERFATHS.  Fig 1. Polarized light
AWFGETIE, BERT I JBEEBUKIET 2 VB bk &%  microscopy images of
aspartame—sucrose
IRTF RERO, n-aHEERZN LTI 7= LORER Lixtares at  different
WEFEHT DL LIS, BUKMEEZTEH L COKERKEMAEM$ 2  mixing ratios.
BAME 2R Lz, ZOEAMEZ IR L LT LSRR OKERL v O FEiEE21T-
oo SEEMAEHIR TR S T 7 = (1GO) Z AV, DT F RITII IR F %
BT HT7ANTGX U D) L7 2=V EEGT57 =T 7= (F) PbRDT AR
NT—BEEIR LTz, &5, BB ¥)—ME Ea2 B E LT, B3 0o e LTAY
O—2A&EWM LT, TANLT—AhE 2R 70— 2DhREPEZ TRAWKEZ/ER L, 10
mg/ml @ rGO-T % / — /AR L 9:1 DR TRE S, F v X/VE 0.1 um, F ¥ F/LIE
0.5um OFEMR EIZ 1 uL T, S5 & CRICIRZER L=, BFohi-t o258
1.77cm® D F % X —HIZ AIL, KEKIRE 20 LI ERIBAE T A& Len 5ERZ2H

g

/’J:Eﬂ#%) et '(:7k;i%’\@ﬁﬁ</}§%§ﬂ?3 Lff_o 105 ——— -
T AN T — A E AT a—ZADIRE RIS UG EEK
B 7 Fig. 1129, TASNLVT—LAOERL 1:40 LT fJ r

1/10(%)

(X7 AL T — AOFERMATE T LE 528, EEH 1:50 Lk st || -
ORECILERNBRSNT, W RilEe B85 2 LaTE
7eo FEARFICARTEIEZ IR L, EWEME 2 it 2 Bt & 8152

85

Uik = 5, BRI 1:50 ORECAEAIREICR LT ABE T m e

LRSS = Dl Mﬁﬁ:mﬁﬁ®@m cfy  currentchangerate of the
peptide-rGO composite

ARG MR E UTRRRE T 2 Z L AVR SN i sensor in response to

ORI Y Y Y 7T AD D S e, Vavingrelative humidity
cvels.
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REMIOLRIZLEIEHDE TRLAE] T/ 0 XY —DHR
Development of a High-Efficiency Twisted Microfluidic Mixer
Fabricated via Thermal Drawn Process
(B)/NfEEEL L 1, Dannesia Zan?, To-En Hsu?, Ricardo Arturo Lopez de la Curz?,
Amy Q Shen*, ZRiET |, WAL KZEEEHF |, Georgia Tech?, Chang Gung Univ?, OIST*
E-mail: yvuanguo@fris.tohoku.ac.jp

~A 7 BRETIRAE, v A 7 n A= VTR EBE LS T 28IFTH Y | ERZ BT
B < DT TV = a yTRHIHENTWD, A 7 aifitfkT A ZD0MERRIEL, 3Bk
BVEDOERIBEEICREKFET D, LL, A7 8F v RVHNOWIVUT—EIZER TH
LT, HFIEBIZ L DEA T 7 ATE W, 22T, BAZBILT 272012, I A AR ZE
D X0 ENRASND, Y7 N YT TT 4 —D KD Rl LEARIC X - THENIC
EC - S A — B LT b OB K HWHER TN D,

EOBEEE LT, XVBRORIEEZENRT 72012 3D GEFmE) O~ 7 v IFH—72E
HENTWS, 3D DA 7 X P =23 ux 58 E LT, fE7 vt A0EMES PREF L AT
AL ORENREETHD Z EBNEFHND, T THRAIFBEM T m e A2 EHAT 22 LT, K
A P THREEFRETH Y . ORFT AT L LDOMEERGHITT DL Iea s~y ML ikt
EHTD AL O~vA 7 r IFF—ORRBITEY HAT,

BUE(h 7 o A TIEIMmEBREHR LI £, VA A2 LB TH/NT 52 &R TED, &
DIZ, FEHPICKRERNICHERE 525 2 T7 7 A RN—Z2RC Y RPBIEHTHZ ENTED
(Fig1@)[1], 2D X o 7eFEclbEsn MU Oo~A 7 aF vy xWN (Figl(c-d) 121X
ARIKDOIRA T U7 e A ER SN D Z & BB R IAMRITIC & 0 #ERR & Cu 2 (Fig.1(e)).

IRENREFHET 272012, 2 KON ZERHE 7 7 A /N—IZR LT T FITER L. T 5 5%
HEOEEOREZIEN LTz, 2HENEANERITFREZTER L, DL T\ 5 Z & 2iERBd 572012

A ti) SEROFNCEROMERZ & Lz (Fig.1(b)), HSEREROFRE, IEAQMITOD 2
TEORIRIC X 558 (Fig.1 () & HAMITTOF47220EE (Figl. (g) 2RI 52 LN TET-,

inlet1

p ¥

|/ needle twisted channel
| !<-“‘.--"’
outlet
\ glue i
e

straight channel

electric furnace inlet2

rotation

N
V)

Fig.1 Schematics of the fabrication process and characterization of the fiber micromixer
AWFZE1E IST-FOREST(JPMJIFR205D) D 42 % 5 1) C F i S 7=,
[1] Kato, Shunsuke, et al. Microsystems & Nanoengineering 10.1 (2024): 14.
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ZF2UEBBERERLIZ-CMOS7LAL YD
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Ion response characteristics of a CMOS array sensor with TiN electrodes
and biosensing applications
SREBTEIFE KRS Chew Zhi Shun, 13 H&, R BF & B =f —i% TA L2, 2@ MHA
Toyohashi University of Technology
Z.-S. Chew, °H. Doi, T. Horio, Y.-J. Choi, K. Takahashi, T. Noda, K. Sawada
E-mail: doi.hideo.hj@tut.jp

RIS B 1T D AHRAREM - & A A > DESIRREA A — V2 ZIZS, ARV — 7 TIXEE
PEDZE(LTF & > (TIN) 2HERE Sz CMOS 7 LAt (Fig. 1) OJEAZHa L T& 720, TiN X
AL H T MIBITDHZNRNYTAXLEL TR AL TEY,CMOS et A L OMEN IV, £z,
TiN B pH BUGIL & U CTHRET 2R EHI Q1L H 203, A At v v v F OIS AHEMEIZ D

IR IR S LT, ARIFFECIE, TIN B A AR L 72 EBALR A CMOS 7 LA & >4 (]
%‘Et"‘ﬁ D419 pm) DA A2 FIERE 2 R L7

BRERE DL, BT A BRI L& v X VI L RRRICKBENER STV D LB X b,
7k§'%4 Fr (HY) PR E 73T 2 2 & Tk o pH 2 bz #EEM 0L & Lfmﬁuré‘r %.
£, pH =¥ (pH4.01, 6.86, 9.18) ZHAWTH BN ZME LIkER, R A MEZIC
552 mV/pH OFEE 7R L7 (Fig. 2(a)). HEE 2B S w725 _%Hij‘fﬂ)@gﬁﬁﬁ)ﬁ%ﬂ, it
BISEORIEEHER LT, $0 T, A A=Y 7T, 2L LTCOMREERIET 5720, pHIGED
AL ERRZ £ L7z, W B pH A8 IR Clii7- L, MMEOMEREZH#AT D & HYRE ER Ik
KT 27 LA PO NISERBESN, pH 5D 2 IR TNAEA LA A= U TIZRII LT

(Fig. 2(b)) . EMEEREREE~OISHIZIAT, MMANBREE A AR U 7 iR @R A2 R L, TiN oI A
o BV osALFy K I UsAFr:Ca2t, 7 M) UAA AL Nat) (T 2EMCEE
FHHI L7, Fig. 31T X212, K, CatB LU NatiEAICITIZIFISEE T, mV @R 2 iR
L7z, #tW0TC, ZHUBEBEMGA T NACHIET DA 4 7 7 4 7 iz PVC BUSIEZ & W EIC AR
T 5 EEHA A RIS CT-EBAISE 2R L (K ; 56.6 mV/dec, Ca2*; 15.2 mV/dec, Na*; 43.5
mV/dec), BEEGA A HEAEFHAIATREZR V& U THIET 2 2 L 2GR L. 2 b OERER
MH, TIN BREHE L7 CMOS 7 LA B RN A A A=V TICHEHATH D etz r LTz,
HHEE - ARBFSEIL, MEXT X-NICS JPJ011438, JSPS Fliff#: JP23H00182, JP24K17322 D44 5%} 7=

HEDOTHD. (@) (N=3)
A single pixel S L1457 Ui & :4\;31;)“
(TiN-eIectrode) >5 1.35¢ R® = 0.9997 1 (N=3)
k=] 1o
21.25' @ = Exlruce!lu]ar Ca¥ K' Na* Na
5 pH9—spH4 ‘—; 1.10 ﬂuc.tualwn JK
8 1.15F 55+2mV/pH D 0 reglon
f = o -
3 - R2 = 0.9988 = 105 @
g i L . 2
_________ 3 5 7 9 S 100k @ é @ é
Sencor s (b) pH o
ensor, array e B
(256 x'256 pixels) HighH) 2 951
' &
X : 0-90 - 1 I - 1 - 1 = 1
“owow 1mm e (Low HY) 107 106 10 10 109 102 107 10° 10!
Before %nsai}uﬁ 10s lon concentration (M)

Fig.1 Optical microscopic image of a Fig.2 (a) Sensor output plotted Fig.3 Relationship between the sensor

TiN-deposited CMOS sensor array. against pH and (b) Two output and interfering ion concentrations.
dimensional H" imaging.

[1]1H. Doi et al., JJAP, 64(1), 01SP12, 2025.

[2] S. Shinha et al., Materials Letters, 304, 130556, 2021.
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