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Magnetic Nanoparticles for Nano-Theranostics
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Yokohama National Univ. !, Osaka Univ 2, oYuko Ichiyanagi'-?
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BEICHDET ) AT 7 A LITIEWR &2 & [RIRFIZAT 9 Therapy & Diagnostics 4 fifi5 L 721
#H(Theranostics) T H[1], T/ A AOBMERITE T PR8N BEREY, — 5 CTREIZ &+
FEANSNDHREITHDLZEND, ERSHF~OIGHPHFFTX 2, BRI % FHIN
THZ LKLY, WENZRZERET 5, MR 2 S AVAIIICTEA L, A AHMIRE D 2 & IR+
D RN AN—=H =7 | ORREIE, BATBREO TR Z R+ 5, WL LTI, A A=Y
Y7L LTRELSHLNTND MRIR CT, #HLWFEE LTOBKK A A—Y 7 (MPD, %
T WG T ORL - D3 RF DA A U ACSHEMRE A RN Lo, BEOITA A=V 0 7 E Rt Lz,

TORL 1~ DR EERE Tl R OBE 5T 5 2 8RO TE N, 20 D%
IO T E nm OV A XOENC, I L - TRE S BT 5, R RORPERE RN,
BUBORAEN PRTE . N A R — I T RITEGE KL & P E T E D, MnosZngoFe04 & H
Ve RMELAS AR TTO in vitro EERTIX, DT RBES T 20%E THAMIZIHIT 5 2 & 2R
TE72[2], UMK C, MRIFEZIT-T-E 2 A, DLEMDIELREL, HFEL MR 2 7
Z bSO, A UREEER L 2O m FICHEIKT 287 2 A7 ¢ 7 Ak & LT
REMEDS LD IVTz, R— VRN « 77 U UARFNCS K D FEEBERE O /3 S, MIRASED A ) = X 2D
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Fig.1 Hyperthermia effect (left) and 72 MR contrast image of human breast cancer
cells using 18 nm Mn, ;Zn, ,Fe, O, particles.

[1] Sneha S. Kelkar and Theresa M. Reineke, Bioconjugate Chem. 2011, 22, 1879-1903
[2] T. Kondo, Y. Ichiyanagi et al. J. Appl. Phys. 117 17D157 2015
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Magnetic optic properties and local structure analysis of dilute magnetic semiconductor Ce3*-doped

ZnO nanoparticles

BMEXREI! FqY-BFroorOr? BRAEREIS
OM2) XEFIL#A ', BI#RZEX ', Oksana Chucova?, —HIEF 13
Yokohama Natl. Univ. !, DESY 2, Osaka Univ. 3, °Hiroki Amano!, Ryota Abe!, Oksana Chucova?,
Yuko Ichiyanagi'-
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HERPFERFO, RERRBIREZBIET L LN TE D, ZOAN=ALIHONTIE, AR —
71 R p-d ZKHAREAEM 78 Ef 2 eigim S BB S T 5, BREEESS (ZnO) T/ BRI 11k &
7Ny R o 7 LIRVGHE TR A= RV X — 2D | Bix AR alREME &2 FF o B A TH 5,
PV Y IR R TR, A XA TRBEiEE R—T7 725 & BRI ERUREE O
ERR SN, AT 4 A HHETHE THD Ce & K—7 L, BEKFFESAE IR DM\ 1%
A4 & & bia, AR L= XAFS JIEIC X 0 TS DT 21T - 72,

BAEAELZHWT Ce F—7"Zn0 7/ b1 2 /ER U 72, 3B e4:F 72 & °C Ce OAfi# Z il A L |
EIRAE A MERE L 72 (Fig.1), Ce" D R—=7IC L Wb LS KRT 5 2 &2 R L72(Fig2), =
IUE Ce BRIOBESRTE—ALY b & Ce F=TICL VAU D RIEBBEFBL TND EE X B, AR
—7 OB IND, WEEBRNORDTZ NS R v » 7L, Ce3%DFRET 4.15 eV
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Fig.1 XANES spectra of Ce-doped ZnO nanoparticles. 'ig 2 Magnetization curves of Ce-doped ZnO nanoparticles at SK.
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—BET A ROBRNEBIZK DKL VT / EROHE & REH
Size Control of Spherical Silicon Nanocrystals Prepared from Silicon Monoxide
#HFXEET:L CMDNME BL BX R BHHF B!

Kobe Univ. 1,°Atsumu Onot, Hiroshi Sugimoto!,Minoru Fujiit

E-mail: sugimoto@eedept.kobe-u.ac.jp

JEHTERD EWFE BT /B 1-1E Mie 2505 X 0 FFE O L K THMROBELZ R T 720, 0072
sz T, YT L — 7 TR, —BLT A FE T ) 2 ORE (1414 C)LL ECTEVLEET S
Z & T, KIEEPE AN 80-300 nm DELERIMED EN Y 3 RS ERNC T LTV B[], AR E
[X AR ~UT RSN B T A R FTREZR Mie JEiB % /R L, IR T2 R3 2 L | e
Rt 2R A T BRI TE B[], LLeRnn, fECHRIEOEGHT-DITIE, T/ &b
TR R E DT 7 #E SRR R LTy B £ 2 R BR 24T 5 BN B D, £z, AT
TR AT 90-200 nm ORI DULEMENE WV I RERH D, AL TIL, "Ik TR ER
3°90-200 nm DIXEDHIMEZ HHy L LT, —B{bT A HORBUFINT K 2T/ fidb TR 31T
DT == VEAF ARG L. BVLBRIREE & BVILERRR I AR A 12 - 2 D B A A LT,

—{br A FEHAR%Z 1550 C, BRFHK T TLHBLO30 M7 =— VIEEIT\, F / f
fb & A L 72 (2Si0—Si0; + Si) , = D%, 7 v LKERET v T
YIZERY SiO BREL, YU arF g E ALY ) —
WCHRY U7z, @)Y =T/ i o F i - B
(TEMY&RTH 5, TERREVIZITVVEL 80-250 nm F2EE D/
fia AR B 5, X 1b)E 1 723 LT 30 43D T =— /14l
FUZ L VB LT= T  fEdD TEM 0 5 BB S - 7= ki85 1

ZRLTWA, 1M T =— LW o 7 VTR )Y 150 nm * (b) 1 min
THEHEMR #21E 46 nm, 30 23R DY o 7 VI XA LS 236 nm g”'
THEWEFFER 60 nm Th 7=, £7-. 7 =— /LRI 1 55D %“'
o 7 LTI AT CORERE 2 419 90-200 nm DKL - A3 AR D %“

2
77.9 %C, 30 M DT> T NL 316 B THY, HHHOT = §5
— JLALEE G A 4RI CFE 4 & 797 90-200 nm D)/ i 23 E IR 0

0 50 100 150 200 250 300 350

THELIND Z LR ST, R CIE, VLB & IFf 2 & Diameter (nm)

BICEAV ST o T DFE RIS YRR L 45 An 44~ Figure 1 (a) TEM image of spherical Si
nanocrystals prepared from
LITEIZ DWW THERm T %, [1] H. Sugimoto, et al., Adv. Opt.  disproportionation of SiO followed by
HF etching. (b) Size distribution of Si
Mater., 8, 2000033, (2020). nanocrystals prepared by annealing at
1550 °C for different annealing times
(1,30 min).
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Charge-Discharge Properties of Lithium Ion Battery Anodes Made from Boron and
Phosphorus Co-doped Silicon Nanoparticles : Doping concentration dependence
MEKRBEL!, CMDER HE}!, BX R, &+ B
Kobe Univ. !, °Yuto Korekata!, Hiroshi Sugimoto!, Minoru Fujii’
E-mail: fujii@eedept.kobe-u.ac.jp
VU asidmnERA R LIRVEEEM ARSI LD, 7774 MIRDD Y F U LA A EM
DEMMELE LTER SN TWD, U a2 OMRETH 5 RER O FRIZRIC & 5 iz
By 7esh, —f%IZ 150 nm F2EELL 2T/ G b L 7R -3 Rt SR & 72 o TV D 08, Rife 50 nm LA T
DORATIA LD ELZZ TR T<KIMOBODBRETH D720, HE VM TOLA TV, Fx DT
N—TF, VY arF ORISR U#E LY CEmREICER F—E 2 LRI A ZESE D HIET,
EA10nm LL N CHEE LI RERMEEZ R a vt 223 Lo (1], Fex OfERIZ, A1
AL R=E U 7OHENZ LY, mARESLRENEZWNT 23 ) arRFT I RAOBER AR THD Z
LRI LTS, LLNRG, F—E U ZiRE & RMERMEOBRIZOVWTITEZEH LN > T
WRYVN, ABFETIZERR 10 nm BREO > U a7 /7 fEgic o0 (b)
T, RUFRE VDO =V ZRE L FEREREO B 2 Fi~
7
M1@ichrHRe ) ey F—tr 7 Uiz ) =27 /i

RO TEM B L2024 ) — VRO TEE R [2], T/ z*‘ -
RIS IR TR U VSRR F—E Y 7 ST ' | s
A7 7 ARSEMEEOLERCH S LTS EEZ TN E] |

Do TOWHEE = S ABICTE T L CEEREL L7, K1) oo [SS————
(DT I AR, K & BRI Li A . T " Copncty /v
REE7o 'Ly, EBMREIZ WERBEYF 7 LE2HNTAN—T Figure 1. (a) TEM image of a boron
YA TEREZI T, K1) A THENK 10at%, U 25%)3  and phosphorus co-doped Si

at% DV 2T RO SRR E A RS, FME (L nanocrystal (left) and photograph of
30 A 7 VO, IZEFLRELTWAD, —JF, HEREIL 1000 the colloidal suspension (right). (b)

mAhg! BRETH Y . 2V 2 OFFHAE 4200 mAhg! LV § /) Photograph of Si nanocrystal-coated
S o TVNA, M F—E Y VA K& < 247 electrode. () Charge/discharge

LA IR E EREMFENED L I T 200 EHE profiles of boron and phosphorus co-
T 5, £, FEHERMERER%OBWOREIZ DWW TT < doped SiNP at the current density of
AELFS J O XPS T & 0 ##l L 72 /5 R 24, 0.2C.

[1] H. Yoshikawa, T. Ueshima, H. Sugimoto, J. Xu, M. Mizuhata, and M. Fujii, ACS App! Nano Mater (2023).
[2] H. Sugimoto, M. Fujii, and K. Imakita, Nanoscale 8, 10956 (2016).
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Nature of the Enhancement of Luminescence Efficiency by High-Pressure Water Vapor
Annealing in Si Single Nanocrystals
°Bernard Gelloz', Xi Lu?, Jingjian Zhou?® and Ilya Sychugov?
Nagoya Univ.!, KTH Royal Inst. Tech.?, Uppsala Univ.3
E-mail: bernard.gelloz@nagoya-u.jp

High-pressure water vapor annealing (HWA) was recently shown to be a very effective method to improve
the photoluminescence (PL) efficiency of porous Si nanostructures and powders of Si/SiO» core/shell
nanocrystals (NCs)!, which are two different types of ensemble of Si NCs. Such ensembles could be
represented as consisting of “dark” (non-emissive), “grey” (not 100% efficient) and “bright” (100%
efficient) NCs. HWA typically grows surface oxide or increases the thickness of an already existent surface
oxide. The enhancement in luminescence efficiency by HWA was attributed to reduced stress and defect
density in the oxide shells and Si/oxide interfaces!, and could also be related to some change in the
population of “dark”, “grey” and “bright” NCs. To get a deeper understanding of the effect of HWA and
study which of the three types of NCs are mostly affected, we have studied the effect of HWA on the PL of
single Si NCs?. Our experiments show a significant enhancement in the average blinking duty cycle of Si
NCs after HWA without changing the average ON-state PL intensity (see figure), indicating that carrier
trapping processes on the HWA-built Si/SiO; interfaces are effectively reduced and confirming the decrease
in interface defects by HWA. Furthermore, HWA was found to mainly brighten “grey” NCs, rather than

changing “dark” NCs to “bright” NCs, which is the case for ligand passivation.
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[1] B. Gelloz, F. B. Juangsa, T. Nozaki, K. Asaka, N. Koshida, and L. H. Jin, Front Phys-Lausanne 7 (2019).

[2] X.Lu,J.J. Zhou, B. Gelloz, and I. Sychugov, Appl. Phys. Lett. 125 (7) (2024).
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Development of Axial Flux Motor Using Sintered Fe Nano-polycrystalline Body

BXRATLET! OKE BRE' &R k' HEEA EHELE' BHFXE' TH T
Faculty of Engineering Science, Kansai Univ. !, "Hodaka Osawa!, Taku Saiki !, Hiroto Koyakata!,
Naoki Shouda!, Daiki Nishimori', Mituru Inada’

E-mail: tsaiki@kansai-u.ac.jp

1. IZL®HIC

BRE BRI HHF9E, FRCE—X —IZBI LT, A AW enA VA — =X —D
PN ED SN TWD, F—X —3BER TR NVX—Z NI EWT 58, TF ¥ LX v v 7 E
~ﬁ~m%@%ﬁmiD%%@ﬁ&&ﬁ%%mk%~&~i@%%ﬁﬁ%<ﬁﬁﬁ@&<kw%
%ﬁé’iﬁﬁﬁﬁffﬂ?ﬁ?ﬁi‘d\é<f% BREENAREEZEZ DN TWD, —FH, &7 757 i
K7 OWMEIZBE T 2T T & 712, i)%%%/ﬁ%lm“éé: WErED R E D Z E TR E
NTWe, 7> hOIERNZHEWEIR T /2 R 1-78 E OBk 113, I X DHERRTE— AV MIT
i@ﬁ%ﬁﬁ@%@@%<%ﬂ\%k@@ﬁﬁ%ﬁ#é:&ﬁréﬂfwéhh—fﬁ\&ﬁ .
TV T ) BREERC T U a T ) ShEE D REIE R RS E A LT Lz [2-4], T CICRE
HA~DISH BT - 72[6], 2 b OEFEEERNR T/ &R SRR EEEAWEZET X vy L Xy v
EMOBBEED TS, A0l Egk) R+ 2 WS T » Lisibik 2 a7k e Lz
BT X v L Xy v TE—F—COWTHET S,

2. EBHER

WL —F—7 7 L— g R KD HETERTET i+ 2 B LTz, 8 nm O ERRL
TN S N8 R 2= Mb Li}%ﬁibfkﬁﬁﬁfk%/ &%*aaﬁ%{;fto Fig. 1 Xl
Bk EBERLSE T ) SRR A a T LinA A7 2 (T 10 Z— ) [CERERZ W LISET 50
GO S & 7 A A= CHM LT/ R EZRT, Zhud, BERER T/ 255 IR ORJE R C D Hids
R NIEFI1ZE < 1000000 A—HThHDH Z L 2EWT 5, ke (@kek) 056, BRI
1000 FREECTH 5, Bepisk ) B L2 aTICHWET X vy L Xy v T E—F —DEE Y
Fig. 2 127, EBEICHEZSED I ENTEDLZ EAMERTE -, Nd BiAOEEIL 8 #, =21 v
BIX8H T, A /N1 HOBERIL 6mm¢,20 ¥ —2Th Y, BELAEOWEIZIRIZMAE T, BEEIX
3P THo7z, Fig. SITFHERICIVELNTZT Uy Xy v 7 E—H—DATJERIKT AH
HRH B 2 7R d, 12V AJJBJEDORE, M fr o [R5 L 1X 14000rpm T o 72, BERkek) / ZiE
EWEHNTZGA, EEOGE L L CANEBRIK 2EREL D, MLZBREMLEZL0 L
EZonb, ek, aTvTEHOREBIIEF IS &%%Mbtoﬁﬁ_owfiﬁifﬁoo
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Fig. 1. Measured Magnetic field. Fig.2. Photo of Axial flux motor. Fig. 3. Rotational speed of Axial flux generator for
input current.

ZE IR

[1] Function Investigation Committee of Nanoscale Magnetic Material, “Nanostructured magnetic materials -physics, function, design--,
(Kyoritsu Publishing, Tokyo, JAPAN, 2010), Chapter 1 and 2.

[2] M. Inada, Y. Iida, T. Saiki, S. Masuda, “Aluminum Nano-polycrystalline Substance with Ferromagnetics and Application to
High-Frequency Core Inductor”, J. of Electrical and Electronic Engineering, Vol. 5(3), June (2017) pp.98-103.

[3] T. Saiki, Y. lida, M. Inada, “Appearance of Ferro-magnetic Property for Si Nano-polycrystalline Body and Vanishing of Electrical
Resistances at Local High Frequencies”, J. of Nanomaterials, vol. 2018 (2018), ID9260280, pp.1-12.

[4] At i, BURSERE, FEE B “BERRER D)/ ZREE IR OBEARRIE & s A BB SR O BTN BRI A M. Vol. 138
No. 10 (2018) pp.512-520.

[5] T. Saiki, T. Matsuzaki, T. Yasuki, T. Nakaya, M. Inada, “Axial-flux Generator Using Sintered Iron Nano-polycrystalline Body”

, Journal of Electronic Materials, No.50 (2021) pp.5995-6005.
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TiC-TiO,/CsNs & i\ e i 72 AT IS B R AL D B 4
Development of highly active visible light-responsive photocatalyst using TiC-TiO/CsN5
FREXABRET L, RERRT 2 ofBR YR 12, B RS2, R B2, 75 THR12
Tokyo Univ. of Sci. !, Res. Institute for Sci. and Tech., Tokyo Univ. of Sci. 2, °Hanna Tsuruokal-2,
Sujun Guan?, Akira Fujishima2, Chiaki Terashimal.2.

E-mail: terashima@rs.tus.ac.jp

BAE, AR L 72 > TO D BRBEGRZ R T 572012, Ktox ¥ —%2FH L, 154WE %5
fECE DMMBENER STV D, Lo, RENRLAMETH D TiO 1%, K= LF—DEL 25D D
AIEYEA~DISEMEDMR, ARIERISZNE, N R v v 7 (BG) BDIEWEDRERH D V, AT TIE,
TiOx #3EIC C IR T2 AT 5 & BG 23 k< 72 0 | AIBEIRIIEA /) B35 2 L 3l ST\ 2, £z,
CsNs @ BG = /v¥—%, 1.7~2.0 eV OFiH THIETE, Z MRS TW D ARt C3N,
() 2.7eV) L0 H/hE < Al UCoMRMER EABIRTE 5 Y, &S50, CGNylc P& R—Er 74528
THBFFICOEFRLEF AT OFREAZHOED 2 ENME SN TS Y, KIFZE Tk, U bkoZ & %4
HEDHE, AIHNSERSEAEE E LT E 522 5 @i LI S5 TiC-TiO, / P-CsNs &k & 72 54 T1E
L, OMESEAEE E U CONEMEEZ TS5 2 L 2 HINE Lz,

iz, 3-72/-1,2,4- ) 7 —)L (3AT) & Z{bHfkV > (HCCP) %% 2IXIc A, BXRFZ AN
T 500°C T 3 WefpERL L7=(P-C3Ns), iz, TiC ZESUF T 500 ‘CC 1 RE#BERK L 72 (TiC-TiO2), Hi\ T,
P-C3N; OB %2 &3 572912 TiC-TiO; & P-C3Ns ik 4 7ot CTIRA - Mtk L., BXHFT 500 CT 1K
MERk L7z, wic, B L=Z2h 2oV v 7L oG 2R+ 570, XRD llE%1To7, £/, Th?
NOY T NARRINT HHOWR RS BG ZilET 5720, JEHSHRNEEZIT 72, I 51T, AR
DEEM D IRREZFTRET 272D, v—4& 32 B (RhB)Z MW T 180 43 30 49 & & IS 2 IE L=,

XRD HIE %47 - 7= 4 F. TiC-TiO,, TiC-TiO, & P-C3N;s
DIRALLHE 13, 1528\ TCT &2 —BREOLF LB D
v—7 . TiC v —27 2B Lz, 2D Ehb, TiC O—%
R U TiO AR L7- Z L ¥R S ni-, £7-. P- 0e |
CsNs, TiC-TiO; & P-CsNs DIREHF 1:5 726 CNs D B — 7
NHHI, 1313 P-CGNs WO BEDTDE— 2 inlghot-bE 8 1
Z BT, JEEEERRE 217V, Taue 7’12 » 6 TiC- o . o . o
TiO,TiC-TiO, & P-CsNs OIS RIRA % 1:3, 1:5, P- 60 30 0 30 60 90 120 150 180

o T o TCTIO, ) P-CyN, (1:3) - TiC-Ti0, / P-CyN, (1:5)

1.0 F G b

IR IEH] [min]
CsNs D BG k7= = A, Zh2Hh 2.99eV, 2.92eV. 2.85 X1 RhB iR

eV, 1.94eV &720 | TiC-TiOIlZ P-CN; AT HZ L TBG /L2 &, £o. HAEENSZWEN
BGWhSL< D &R LIz, 612, EORBHIBWTH AN ET 2 Z LRS-, RhB
IR AT TSR A X 1 1ord, 1:3, L5 3 eI L W RhB o fiiMett s ns-, —h
. AHBDERENC LY b R ek T DUV FEOTERMBETEN K S, B ORI L BN ER S D
Z & T, RhB OBEENE - ~ 72 EZ 2 bbb, £7-. RuBOERIZ 1:3<1:5 &0, 1:5 D503
P ERD R & U COMRENRE W EEB X DI, ZiuX, 1:5 0508 BG A/hE <, EBBEIN 2=
ThHhOH., BREEPEZ VIS WAREREZbND, P-CNs OEGELZ S HIZHES L I LvoTr—4
RMEDFEMT — ZIZHONWTITY AREICTERT 5,

1) Xiaobo Chen, et al. Science 331, 746-750 (2011)

2)Jingjie Zhang, et al. Carbon 152 284-294 (2019)

3) Liu Sile, et al. DIAMOND AND RELATED MATERIALS 136 (2023)

4) Hu Chechia, et al. ACS APPLIED MATERIALS & INTERFACES 13 24907-24915 (2021)
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EMYEA MR ZRE L =L EE S/ 04 YOESFHEH &
HEEZE - T2k[RT/ 74 VESIDER
Nano-scopic Electrical Characterization / Control of Semiconductor Nanowires
and Fabrication of Oriented Nanowire Arrays with Ultra-high Areal Density
EMKRE, EMKEEIFES? COED AR 12
Shinshu Univ. !, Shinshu Univ. IFES?, °Kentaro Watanabe'-

E-mail: kentaro watanabe@shinshu-u.ac.jp

LT FERIZEROIAENTWRWEAS L BEREEE ST ) VA YL EFFAD pm A7 — /L Th
DRNLbEWEEREEL A L, AR T 0 7 B (0.1%) 1S LT RE 2R (10%)
B THIEOT ) SHERAEOREEET L0, BIRES TRV, BV =T U U 0E
EIBENE NI LV URY JEET ) TN A, HEOFHT N AMEEE LTI SRS, F ORI,
HILF /) U A YESIT A 2O @EPERE iz it ORSOmEEELTZ T TR T/ UAYOHE - 9
PEDOREERIE S D X OMMEOEEN AL — 2T 2 TR, BLO, OFEMIZS > - ENAY
— & FRRIFTRE AR BG5S R 720,

ZOBEN ST 2 IE, W Zn0 7 VA Y 2T, OBNERY Y 7T 7 412X D RIEFED
B i R R AR B 2 DT = B 4 v v LRI, B E O @BEFD SEM-7 Y — RV Xy
2 A(CLBEAMY EEEBIZ 3 ) 7 e — "N ERMEREZEA LT [n-situ Nanoprobe-CL B3
B, ZERE L2 U A YESIOERL L 5 - WO BMEE GRS K O SN EBRLA TV 5,

AFEE T LLF OB /R 5,

(1) B—2ZnO F / U A Y OBPERK, EHrE, BIOE- N KXY v 7O [Tk

(2) ZnO F/ v ROWm CL il L2 17 > FNEEO X ¥ U 7 2 A a Al

(3) H—2ZnO F / U4 YD IV RIEIZ L DERCE R, 8L OBAERIC X 5 ERMEMED M
4) AullE/Si i Eo~T oo X 2T v VREIC X ABEEEE « 522R0 Zn0 T/ U A YES|
(5) BEMMAbIic L2/ NEREBEER S A2 T 7 L — MIHWZ ZnO F /7 U A Y EF| 0 & ik

Existing NR Arrays Novel NR Arrays d
1) Random Orientation 1) Cross-plane & In-plane NR Alignment SEM Spectro
2) Low Areal Density: Ny, = 0.88 um? 2) Higfl Are'al Density: Ny > 100 um2 -meter
3) Periodicity n [ Detector
[0001]  zn0 1 10001]

NR

A n s T e— Lig.He cooling stage

Poly-Crystal

Glass sub. or Si sub. ZnO or Au Film Au (111) Film
Nanoprobe dEg SEM
indenter = d
EZZ

e-beam

Probe

retract = Zn0 (0001)
substrate

UV Light
Nanosphere

Array

PMMA film
Au film

Si(111) sub.

400

Fig. 1 (a) A schematic of epitaxial [0001] (+c)-oriented ZnO nanowire arrays with high-areal-density. (b) In-situ
Nanoprobe-CL system. (c) Measurement of bandgap deformation potential at surfaces. (d) Cross-sectional CL
imaging indicating local carrier concentrations and axial/lateral growth sectors. (e) UV lithography of periodic
growth windows for ZnO chemical bath syntheses.
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BoEREMNRT T L—rERAVEIES X2 vIL Zn0 +/ 74 YES OB #EEL
Selective Growth of Dense and Oriented Heteroepitaxial ZnO Nanowires
using Periodic Template of Self-Assembled Nanosphere Monolayer
fEMXRZEL, EMXEIFES, (M2)EHE #hk' D KL
Shinshu Univ., Shinshu Univ. IFES? °(M2)Takumi Noro, Kentaro Watanabe
E-mail: kentaro watanabe@shinshu-u.ac.jp

[FR] &Y OEFLZENETH 58 & RGN &1L 2 TRl 23— R E B R &
LTPZT HWH LD, Lol PZT 7 & OBEF#EHZ Curie s(PZT : Tc = 350°C)LA - CH&EME
0D T2 FEEFTR L% O SR T OREERA 2N FE A HR 22V, 2 2 TR &2 1 R (1975°C)
I ETHEBEEZRRE L, ML LS S ZHCTEFERHME CH 2 Zn0 IZFEH Liz, ZTHETIZ ZnO
ZEAE 100nm FBELLTOF 7 U A Y (NWIRIZT 5 2 & TR E DS I K & < b+ 5
LWIOHAM]ZETEY ., Zhdb & EOEEMR ZnO NW BLFITEN - EEISE S HIfF T
%o F72.Si(111) etk B> Au(QI1)ZFE M 2 pl R il & L T ZnO iR & (CBD) 21T 5 Z &1T &V,
7 T S (Nnw > 100um2) 7D B « i SEeflm L7z ~7 7 = B ¥ % & % /L ZnO(0001) NW
BB S A YRR D FiEZ S LT2[2][3]. A Tlk, AU AF L o (PS)vINER D B A B il 1]
AW CEEEEE ZnO NW O & &L 2 A 7= O THE T 2,

[E=BR ] 2 fEOEMT 7 L— N A ZnO IWIEE AW, QUV Y Y 75 7 ¢ (UVL)
T 7 L— MR, Au BRE/SI(11D) FERR BT PMMA fEZ 2B a— R L, £ kI
Langmuir-Blodgett (LB)VA TIER L7 U AT L > (PS)f/NER D B g Fe B Bl 81| 2 Tk L 724 12,
UVL (2K D PMMA JEIZ =M IRO R BB Z IR L. BUNRERE LB D TH D,
@#AET 7 L— MEBIZ, Au BR/Si(111) Ak _EIZ LB 15T PS /MR Z BlS| S ¥ CHEsE 7 7 X~
LERIC X0 PST/INERZ = v F o 7 L2812, Au £ 7213 Carbon & 227855 L, fUNERZBRE L 72
LOTHD, %77 L— hEMZE Zn(NO3)2-6H,0 & (CH2)eNs DE5EF /L KIRIKICEA LB LT
85.0°C. 3.5 HFHIINENY 2 Z & T ZnO AR 217V . ZnO NW O JE i 1L 2 3l 2 72,

DR - B8] £7 7 L— M L O Zn0 NW BRSO 54T 13 SEM 35 & T8 XRD, EBSD %
M7z, Fig. 11Z Carbon 787 7 > 7' L — M ER KO, WRILER OFER D SEM B4 ~d, —fMAkk1
RO EFT 57 7 L— FEROIERITHE) U, BRI K0 | EAE 100 nm LA T O
T ZnO NW A FIECH IS sl S avic, FEAMARS R OFEMIZ Y Rk~ 2%,

[BREE] AWFIEIT. FHFE AT FE(B)
[20H02632] #3 L USSR #4E Sl 2 B
FEOIEEZTT,

BE R

[1] K. Watanabe, et al., ACS Nano 9, (2015) 2989.

[2] B2, fth, 17p-D221-10, /A4 (2023.3). Fig. 1 (3) SEM images of Carbon-deposition templates prepared
using PS-NSs (Des = 500 nm) (b) CBD ZnO NW arrays grown
[3] T. Noro, et al., M-1-03, SSDM 2024 (2024.9). on Carbon-deposition template.
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RABNH)WO:3 T/ DA VYDERT7 ——ILIZ L 5 HEMEZ E#REORERA
Elucidation of the Mechanism of Material Property Changes
of Hexagonal (NH4)xWO3 Nanowire Induced by O; Annealing
RAI, OO)FHE B5E WHE
Faculty of Engineering, The Univ. of Tokyo, O(D1) Yuki Narita, Ryo Toyoshima, Ken Uchida
E-mail: narita@ssn.t.u-tokyvo.ac.ip

[FFFEER] ~Hdh WOs (h-WO3) 1, NE~DOHFAUARAIC L) BHREEZH A TE L Z LRE
NTWB[]. £, \EHUED 100 MQUL EIZE ST ERHRESNTWD h-WOs T/ U1 ik, BEk
QOIEFUENRT O D EEFHMELE LTOICHMEIfF SIS, 22T, KEAMKIZE Y NHS DA S
T2 h-(NH ) WO 7/ U A Y 24572 & 24, HHUEITH 1kQ L TR BRI Z2EFRELZA L TW
72[2]. BERETREZFD120E, h-(NH) WO/ T A ¥ O NHARE Z D ST 0ERH L. £
ZTH&IE, ZHET200C - 10h fEE T =— /L2 & 0 KBA K h-(NH ) WO; D F I 2/ &4,
IEHUE D 2 HTZEFAGKY 200 kQ)Z K L72[4]. S 512 NMR f#T#E R H1E, BEFE 7 =—/VRIIE NHs &
NH; 23 EHRRRE CHAFT 5 Z L AR S iz —TF, AR T =— V14 ICIE NHs O BRBF(ET D128
BINT=. ZOREND, BET =— X5 TNHSARE ORI E) Lz 2 & 23R8 S, NHL
NH; ~EZ 0T 2 2 EmmeEni. L, BEY =—/LZ XKD NH 225 NHs ~O ROSHEREIIAR 72
RSN TELT, NHSAAREDORED OBEBILS 0> TRV, KT, BE7 =— LN 5
h-WO; N NHy" & NH; OBt & U CTHET 2 Z & &R L, M%ﬂrﬁﬁﬁﬁ%%b) 5 NH4" R A OB
HE2E&ER L0 THETD.
[EBR G BT =— LRIO FHRIRRE 2 812295 728, Molecular Dynamics (MD)/£% 47> 72. h-WOs
DAL I KR E D43 8O NHy & B W TIRE 2 WIHIEE & L, 1 ns AN & AERER TR
RBZBET 5720, IREIZI1S00K & L7z, =612, BET =—/LH D h-WOs WD NHy O i 4
fRMTS 272, FIRMBEHEZTT o 7o, MR 2B TR ZERIRI (80 % He + 20 % O, ) FIZHWT, h-
(NH4 W03+ / U A ¥ &=EEND 800 ‘CE T 10 C/min THIRL, WiBEHD 22548 L7,
SR & EZ2] Figl 121, MD B CRIE SN — OOk %5 L72. h-WO; OZ2RNIC NHy' (a) E
72X NHy(b)DMFET DIRIEN AR AIZBIZZ S 472, 2 DD Formation Energy 721357722 0.21 eV & 72572
Z &5 $(Table. 1), NHs" & NH3 1L h-WO; W CHEHBIRICH 2 Z L A3E X Hivd. Fig.1(a)h* b Fig.1(b)

~EALT HERCIE N-H #5 A OfFBENBIER SN TR Y, BATRITRE R D (NH;) 028 & HOS 3AER S
7o 2 & DERR ST (Table. 2). F72, HO® X WO; D O i &Mt Lictk, TH O ~LiEaT
52 L Th-WOs NEJEHT DA MBIEL S 2. Fig2 (R LI FHRBBEEE TR R0 5, m/z=3012
FHY 9% NO 23 300 CHIATRIZE SN, NIRFZET Mo ATBESRnoTe. RFEDT =—
JVRETH S 200 CIZBWTIE N T ORBENBIE SR o72 2 L5, NJRFIE NH; & LT h-
WOs NIZEFTHZ EMBZOLND. ZOERENS, BBHET =— /W K-> T N-H @tz 1z Ek Sz
HYO6 23 0* L #EG L HoO 24895 2 & C, NH; 25 NHS~OZAERNEE Z 0 2 72 < 72 ) NH R A
B LTz BET 5.
HifE: ARWFSCIIAMIE: 18H0543, 19H00756 2 O JST-CREST JPMJ1912 D Bhifk % %1 7=.

[1]Y. Lee et al., Chem. Mater., 28, 4528 (2016). [2] XHKEIL D, 55 83 ST LTRSS, [4] BB S, 2H
85 [k A4k 2. [S] R. Doren ef al., Nanoscale, 13, 8146 (2021).

Annealing Temperature: 200 °C

Formation
(a) & .Q (Y (b)' ‘0 [ & Structure Energy (eV) =
o .
@ @ - @ Fig.1 (a) -693.45 .
( 2g ) f ® o oy a $ L4 Fig.1 (b) -693.66 zﬂ
.”.,7 ’ 2 @ 6@" . & ® Table.l: Formation Energy of the ;:;
L =
.0 @ ®© @ % o crystal lattice in Fig.2(a) and (b). £
,_l\ e o 9 o £
“Np Chemical Charge (C) I . .
NH. + 028 0 200 400 600 800
Fig.1: Crystal lattice of h-(NH4)xWOs3 during ' Temeperature (°C)
MD calculations (a) before N-H dissociation at H + 068 Fig.2: Mass Spectrometry spectra of
10.66 ps and (b) after N-H dissociation at Table.2: Charge of reaction prod- PSGUdO‘ air annealed h-(NH4)xWOs3
10.67 ps. ucts after N-H dissociation. nanowires.

© 2025%F [CRAYEER 07-011 9.2


mailto:narita@ssn.t.u-tokyo.ac.jp

15a-K307-11 B72EGAYELAET LIRS BETEE (2025 RRENAS BRF 2/ S2&FVT(Y)

T/ URILOHIEBEICS2ARES FIROMRIER LICEAT S8R
Improvement of thermal resistance of organic monolayers by nano-level sealing
structures
RARI' AKGKREIL?2 AKXEER?, ONM2)=@EHF I, |4 M2 /ME &', #R K
LB TR, B H OEE #EC, R Eh’ RS R WE R
Eng., The Univ. of Tokyo ', IGSES., Kyushu Univ. 2, IMCE., Kyushu Univ. 3, °Sae Mitamura!, Sho
Nekita?, Takeshi Ono', Takuro Hosomi', Jiangyang Liu', Wataru Tanaka', Tsunaki Takahashi',

Tetsuya Okuyama?, Satoshi Hata?, and Takeshi Yanagida'?
E-mail: t-hosomi@g.ecc.u-tokyo.ac.jp

(BR=E &V EM] BEREMA A B OB RZEMET, Z0EMIZBNT
IR E L CTEHRZRBIR & 72> T %, RalE OB AIZ K DM AER EAMER
SNTWDA, HEROREFITEH pm 225 mm OE S 2 BB LT 5D T,
T A=)V THEBES T e RN T X D IR ORGHERHI R RAE
ETh D, AFFETIZ. ALD EEZHWTT / U A ¥ — O nm EO&JEME
LRI AR T I (SAM) ZzWNE L, AHIEOIMANEIC G X 528 %
Al L7, £, REROE S, MK, BEZRHANCH~ND Z LT, 407

FACDEER & BIRIRIRGEIC VIR 2 R E LT, Fig 1. The concept of this study

[EERAE] KEGHIEIC LY ST BIC/ER L 72 kS SaRe b dligh 7/ U 4 ¥ % 12-Hydroxydodecyl
phosphonic acid (12HDPA) ¢ 0.1 mM THF #&#ZIZi={E L, 12HDPA @ SAM JEZERL S ¥/, 2D SAM
5t BICHE 2 O & RIB ERTERA Z VT ALD 217V, BRI X2 0 FE AR DO AT > T,
ERLL7230BHE, T2 vk y M7 Lb— N OIMBVLER 24T\ RV A7 RAVRIEIZ L D SAM
51 DERFHEZ4T o 72, [AEROIRAMREZ 0, 77 A~HFE T THiToTo, EbIC, fEk LTz
P 7D AD-STEM B 24TV, AE AR E ORGPl 217 - 72,

[(ERE ZUVER] SAM OB RO LR FRITRFIC L LW ETHY | i FIREITmEDT 7 & A
TS Z ENEETHDL EW LIRS, ALD ZHWTEREB(IEW 2 liET 5 2 L ¢ 075
B MEEGLZENAERICRY . RBRLEERRED g e T T
FCIE ALOs MRS & L CER RS R LT, ¢ ¢ U .
4D-STEM MIEDREE. = OEAIEE, 7ELT 7 24k ALS-osaiod AN
JEDIEHIAZ LD Z LRSI, RE ANy &2 Y 773
EDORERDIEFEFNTTIL, 100 nm LLF D A7 —/L D
HHIITIT L A ERDNID S8, DHDNIRR . s " .
U W T O, KT a00C, 2y ociorSeedSAL L B

VD BB A T T bR E RN R S, Time (min)
Fig 2. The thermal durability of sealed-SAM
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