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Synthesis and Structure Characterization of one-dimensional heteronanotube

1-9-K&: BF
("RRKE,
KiEgaENE : )]

, BEA BA(Z72, ALl %X / Rong Xiang', Akihito Kumamoto'?, Shigeo Maruyama’
*BAREFH#HEH / 'The University of Tokyo, 2JEOL Ltd.)

&2, %R i#— / Hiroyuki Oshikawa, Yuichi Ikuhara (3®%A% / The University of Tokyo)

KEY WORDS *EM. Analytical STEM, Nondestructive characterization, One-dimensional heteronanotube
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ARETIE. TR
FERRUIC. IRRGABRITECIIEGHANDT 11—

/Fa—TDETOEIEVEREEF OTENERIN,

SREIS Si/SIO T Uy RZANT. BIBERMER /MR CERNICTEM/STEMEBIR TE 37 70—
RNy IR KVIEEBDDBRICIERY. RLB2LEMHSHD T/ F1—T%
BIRICEEEES BT [RTI7VFIWT—IVANTOEE] DORIRRICAHEILE. TEM. 24 STEM.

EFEHFICKST. AFOF

We propose a nondestructive TEM/STEM characterization of high-temperature processed nanomaterials, using a thermally and chemically stable
Si/SiO2 TEM grid. As this grid is compatible to both material synthesis and TEM characterization and thereby simplified the specimen preparation,
this new approach allowed a quick feedback from material characterization to synthesis. Benefiting from this, we succeeded in the experimental

fabrication of a group of new material call “one dimensional van der Waals heterostructure”

, in which different nanotubes are coaxially nested.

TEM, analytical STEM, electron diffraction have confirmed different element and high crystallization in each shell.

RaRHERT/HEOIFRE TEM BR

Nondestructive TEM imaging of a high-temperature processed nanomaterial

—RFATOF/ Fa—-I DRI EABERIR

Synthesis and structure characterization of one-dimensional heteronanotube

fBREN

MEMSHITIC&>TERE NI Si/SIOTEM J'Uy R%E CNT &RERE L TRA
U. YUIVEEIRETEE CNT A4 SUT RIRMRNTIAEG Co-W-C i
JHRIFOBEZHSHICUI. AHRTIE. CNTERFICHTIDIEIFI vV
IR ZE#27=Co/CosWsC fERNEM Y 3 T & ZFEWIRTEM/STEMEEREN S
BSHICL. CNTERBRETELT MRS /T OHULVVEBEELET IV ERE
Ufc. FFFIRIESFIAIG. SMEMMSERTOMMENAL T 2HEE S/
REMESETND,

BFE—-L

1 (k) Si/SIO:TEM JUvRO#HEE. (F) Co-W-C iR+ /HFDRTFSHE
8 HAADF-STEM{§&U STEM-EDSYvE> T,
(FIIFEEE : JEM-ARM200F Cold-FEG dual SDD. HEEE : 200kV)

REiEER
#H. An, #A. Kumamoto, #R. Xiang*, S. Maruyama* et al., 'Atomic Scale
Structural Identification and Evolution of Co-W-C Ternary SWCNT Catalytic
Nanoparticles: High-resolution STEM imaging on SiO-', Science Adv., (2019),
vol.5, no.5, pp. eaat9459.

CONTACT

E-mail : Xiangrong@photon.t.u-tokyo.ac.jp, maruyama@photon.t.u-tokyo.ac.jp

E¥, ALBEX (Rong Xiang, Shigeo Maruyama) SEHIH$ES : sRAZE .~ The University of Tokyo
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FHE. BFIERESHANOERARDORFEANBHFIN. BFFNARELTE
EFRDTHEMNIRES NS,
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B2 (b) —REI7VFIVT—ILANTOBEDERE, (F) EFIRILF—18
KOWEICLBTRIVEY TR, (FIFEE : JEM-ARM200F Cold-FEG dual
SDD. NHEEFE : 80kV)
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R. Xiang*, A. Kumamoto, S. Maruyama’, et al. '‘One-dimensional van der
Waals heterostructures Science, (2020) vol. 367, pp. 537-542.
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Nano Heater - A nano size light and heat source device for Heat Assisted Magnetic Recording (HAMR) Hard Disk

1-y-E&AZH IS, H L RERC, 54 f0{S°, 2R 15, )\H 525, 7P B3, A e, WA Ex®, KLU fE—*, James A. Bain®
S. Sugiura!, Y. Inoue’, K. Hashimoto®, M. Mochizuki® 8 T. Yatsw”, K. Akahane® T. Matsumoto3, N. Yamamoto®, R. Katayama®, J. A. Bain®
BR)A/INAT S, 2ERRRIE AR, EREEHRMEE, BRIREAS, 5Camnegie Mellon Univ., 83/ 74 =7 2 T2 HEE IS
"InnovaStella,Inc.,2Toyohashi Univ, of Technology, *National Institute of Information and Communications Technology, ‘Fukuoka Institute of Technology, *Carnegie Mellon Univ.,°NPEO

RREELSE BN S, KB BT, AH T, Eric Lebrasseur, B 3

=H BB / T. Sawamura, A. Mizushima, E. Ota, Eric Lebrasseur, M. Fujiwara, Y. Mita
RRAZ / The University of Tokyo )

KEY WORDS +lano Photonics, Nano Heater, Hard Disk Drive, HAMR, GaAs, Quantum Dots, RingLaser, Au-Needle

#1 Z | Overview

AEMIS. BARANICERIERZINBTEIIETN—RFARIRS(4T (HDD) DEHRBEZRENICHLIES, HRICEN
BETFBERISFR27% TENMUL. 2030FICRFF—I Y I—ICETIFEMEEE/1,576TWhISET BEFRATNTVS, &
i CERITHEENNFEITHDDDOEREE ZR LS ¥, EHOHIREICENY, HRDREEFEZERTES. ISICHMEN
BFO0-JEL. N7 - BIEGHTORABRIAINTVS,

Digital information roaring the world is exploding at the rate of 27% a year and data centers to support this digital universe are expected to
consume 1,576 TWh of electricity in 2030. This technology dramatically improves recording density of Hard Disk Drive (HDD) by heating nano-sized

spot on magnetic media and enables to reduce environment burden by keeping energy consumption of HDDs as they are today. Bio and drug
development applications are under study as nano-scale light and heat probe.

F/e—9—-0LE? AINTES?

Nano Heater - Its potential applications for today and the future

SZIEHER DRI U158l

Roles played by supportive institutions
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CONTACT

I—H'—  HERH (/NZAFS FUHE E-mail : kazumikuriyama@innovastella.com / URL : https://innovastella.com
SE#ES 1 MRS =H®EEB E-mall : nano_help@if.t.u-tokyo.ac.jp .~ URL : http://nanotechnet.t.u-tokyo.ac.jp/index.html
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Enormous CO: reduction by using Nano Heater

F/ -

o 2R ORIFEFEHEH OBl ZRTE

EREE10SOHT VAN —RF(RTZRREL. BHEIRZTVERER
HZERNT 2. CORFETFT—IEVI—THWRR2N\—RF1RIICTEHL
158, 2030FICNNFEBFANBHET 2CO 22 MR T RN VHIRTE.
TNIF2019FDBAFLFTHHINIZCOBICEFLW. BB, COHEHN
DBRVRHTH>TH. FRBEEENT,576TWhZHSIHICIZ 1628 DE
BIYUETHD. CORFICLIREAFERMCERTBHRIPFIND.

e

nanotechJapan

Nanotechnology Platform



SW2FE [FTrRAAKRR] -3

e "%

SFORN RRIERKE
oty Rghe

FIRST o7 WHNITSY bTx—L

INPI2HiAHBRIRICESTH =y TiEEDARL
-HERBEFHRAT—SL—YDRIFE-

Surface-emitting Quantum Cascade Laser fabricated by InP regrowth

1-¥-K&: 154 15, FE B8 / Hashimoto Rei, Saito Shinji T
(¥X=113RZ / Toshiba Corporation) ‘

EMEELE : S5 Bfll, B4 #§F / Takahashi Naoki, Miyamoto Yasuyuki
(BRERIZEKXZ / Tokyo Institute of Technology)

KEY WORDS %urface-emitting, Quantum Cascade Laser, Regrowth, Photonic Crystal
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BFHRT—RU—Y (QCL: Quantum Cascade Laser) [&. INBEFAKBELTHREY Y VI PERELANDERH
HFENTV3, EEEPE—NHIEECENZEENLEQCLOKRRENEFNTSEY ., AAATRIFb=ZvIER (PC) A
WBERLEQCLOMFEZESH TS, PCOHHMEZRA LS ES3HIC. QCLOFEERFICHKRINIZPCZINPTERE
BHiAH T 5EFELEQCLESEZRET. HIFL. 2°UTOHRVE—-LGFHEAEETOL—Y —FIRICEIIL .

Quantum cascade lasers (QCLs) are key devices for many mid-infrared applications such as gas sensing and biological sensing. Surface-emitting
QCL is desired as an advantageous candidate for low divergent beam shape and high productivity. In this research, we are developing a surface

emitting QCL using a photonic crystal (PC). Surface emitting QCL which has PC structure just above the active region was designed and
fabricated, succeeding the lasing operation with extremely small divergence angle (<2°).

BRABEFHRAT—RL—Y INPERRIZHIAHIC LS PCIEER R

Surface emitting Quantum cascade Laser PC fabrication with InP regrowth

0 QCL : - B~ THAEOREEMTHATEBREEL—Y o PCERKBEDNY TUYTRIEDSIC. FNBELCPCERR
RIAKDINPEHIAHICIIRMBODHRVW L —HiEiEZEHICRIE
ﬁﬂ%mﬂfgﬁsb—@ ﬁcm%%aﬁmﬁﬁm
| | |
0.1 = 10 100 B

. [pum]
%5 aHR ERS B ERS THz
1. fEROFERL—H EQCLOREIRE R

InP:Si 1BAHE (V5yRE)

»
QCLFEN & InGaAs PC

° EFRABUSEES LT NHEIEECHETR
QCLIZFTMIRADT=8. —xiI7eVCSELEEDERANHEE

” IVI nGanAisWPEZ
—PCZHRAI3ERNLEQCLZRHFE B5. NI—=VT%DPCE. INPEHiIAHEDPCOSEMEE

10.0kV x13.0k SE

ek mEFRAEQCL PC#I ﬁﬁ/ﬁ%@QC L g %R VCSELL

> E=-LERYE2 T TOL-YFIRICRET)

I N ‘ l Lasing with divergence angle less than 2° was achieved

TMIRYEDIZSHFENRIS R

H2. ImERARR T CEREA R T ORI R

EHEEIRPCIIITEINPEDAHRICLOT, FHEHEWDPCZERIR
HRENRRICTHREAEQCLOL—TRIRICRT)

PulseStii @77K
300ns duty=1.5%

icans Au EififE Wonsowy=15%
IEIIN - 30
BREKINP:SIEHAHE == RRBIAITA s 5 E
= - g
k) InGaAs PC siox = 50 6 E g
pd
oy PCNG-=2Y N EEMOBE i .R g
InP /591 ., E ‘5
pun g Basnd 10 # o
IPER  Cocy  AuBERHOBE g
= v i
YA ) = A S R 43 435 44 145 45 a5

/4 @/ 5 B (4] #fe (]
ot | - ﬁ H6. M- WE-KUHME BT REARINL, EAHR (FAR)

o —— HiieTE
. SIEE - AR, PHERETZ2RERITTRFHEERIE.
E3. mFLEQCLOBERNAR E4. RFERTO— JPJ004596 D E=ZF TEIELI,
© t‘(:?
PN i KT / HGAUSES Exmal : shsatoBioshibaco)o napgghggnljffan

KHERES | EA vE . FLAMMI TS SvhT2—L4 E-mail : miya@ee.etitech.ac.jp .~ URL : http:/Avww.pe.titech.ac.jo/anerc/nano_support/index-.himl



S 2EE [FTRAAREl —4
os\Sciencee i . -
Sppp: RRAEWMBEFERINAZERAE
08 DT - WEEMIS Y FT1—L
NAIST et

KEICED7 =01 FRIEDALIER

Artificial preparation of amyloid fibers by photon pressure

1-Y—K®&: 11§48 / Teruki Sugiyama
(BEEIIREAZ / National Chiao Tung University, Taiwan)

RiEMAENE : EH 8, BR B, Bl KT, X% &F / Shun Hirota, Masahiro Fujihara, Sakiko Fujita, Tomoko Ohno
(EREHEIZHEMTAZRAS / Nara Institute of Science and Technology)

LA o0 EW Amyloid fiber, Photon pressure, Cytochrome c, Alzheimer dementia
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HEZFALTERP DY VINTB%ZFFANICES. BoIGRT. BOIFMICT S04 Rz ATHICIERT BT &ICHTILT.

The deposition of amyloid protein fibers deeply concerns the onset of some serious diseases such as Alzheimer's dementia. For therapy and
precaution for these diseases, it is indispensable to understand how amyloid fibers forms. However, it is so much difficult to predict when and
where amyloid fibers form, inhibiting the elucidation of its dynamics and mechanism. On the other hand, the interactions of a focused laser beam
with molecules in solution causes photon pressure and sequentially traps molecules with spatiotemporal control. In this study, we succeeded in
preparing amyloid protein fibrils artificially at the desired position and time by concentrating proteins locally in a solution using photon pressure.
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Short and Unified Chemo-Enzymatic Synthesis of Spiroketals, and the
Structural Elucidation by the Crystalline Sponge Method

1—-Y—K&: RS 8k, Y#ILTHYT J0O—7 )b / Hattori Hiromu, Wolfgang Kroutil

(9'5—YKX% / University of Graz)

RIEHABELE - =15 5, B 3 / Mitsuhashi Takaaki, Fujita Makoto
(92 FHIZFHZFR / Institute for Molecular Science)

KEY WORDS &rystalline Sponge Method, Chemo-Enzymatic Synthesis, Spiroketals
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2079 —)LiE, EEEFHEEMICLEULRRRSNZEERLFEETH DR, TOMNENBEREDOHENRHSNTNS,
FHARTIF. BRREEEZEREITHCHFEDEDIET ACOT I — VL RBEND DEEICS RO FEZMREL.
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[BRANRYVE] ZBHWVS I ETRRICHRRU,

A spiroketal is an important chemical structure, which appears in structures of many bioactive compounds. Therefore, an efficient method for the
synthesis of the spiroketals is required. Herein, we developed a short and unified chemo-enzymatic synthesis of the spiroketals. Even though

structure elucidation of the obtained spiroketals was not straightforward, it was accomplished by using the “crystalline sponge method” , with the
support of Nanotechnology Platform Program.

BRARYYEERR

What is the Crystalline Sponge Method?
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Short and Unified Synthesis of Spiroketals
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Preparation of double coating nano particles.and its commercialization as cosmetics

1-v-K&: 2 5%, /IR &% / Kanaoka Nami, Kawahara Kiyoaki
(ZRT7—<tX&4t / Advanced pharma Japan Inc.)

RiEiELE : 2 HR, #F SETF / Goto Masahiro, Ide Natsuko (FuMlKZ / Kyushu University)
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HEFRMICE DS, HEERZBET 2 _E0—MNEF /HFZEML. ZOREMEEBEEBMZTFHEL. BE. FAKEOKX
TRHFIE. KENUV7PZEBTERVN. REOAEBICHRIEOSEVIEERT_E1— M 2 ETHRERINEIHD ZXE
OJHECH BT ENASHICE O, SETRESE BN EH e 7 IV OVERBREDKBEEDFILEYE. /11—~
EILEN. MFKEFTHRAZERBSERIENTE L, TOFIMZEFIALT. (EHERTVIISOEEILICRIILIZ.

We have prepared double coating nanocarriers for enhancing skin permeation of functional ingredients by using patent technology and

investigated their stability and performances. The lipid-coating technology was found to be very effective for the enhanced delivery of
biomacromolecules. New cosmetics named “Prieclat” were commercialized by using this technique.

—E3 /- MIFORNEREEE

Preparation of lipid double coating nanoparticles and its skin permeation
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Visualization of skin permeation behavior
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