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(Organization and Related Schools of VBL)
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1.3 VBLOWERNZA (Research Targets of VBL)
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2. VBLOHE LT
(VBL Educational Events and Publicity Works)






2.1 & 22\ VBLY VRIS DL (VBL Symposium)
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2.2 VBL X7} — (VBL Seminars)

VBL &7 —{3, B OBFFEOE AT DUV THFIADTTITH D004 <RI 272D Db D
T, FBIBHIIEE O J7 % X VBL /MRIE ZE 2Rl il S W TR S I, ARIZIZE ORCEREL
T BT —BERF DL LIRS KOS L2~

TR 30 FEE 1 B VBL £3F—

HE: ¥ 30 £7 A18 B (JK) 13 K30 77~15 B 00 &
GET : TR 1 S8 4 B 144 BEE

ZEEM : Pierre Mobian $3E4A%3E (University of Strasbourg, 7352 X)
(VBL & & H#EHi%)

#28H: Colored Titanium Oxo—Clusters

HE:

Titanium dioxide (TiO,) is a cheap non-toxic semiconductor, which elicits a major interest for applications in
photocatalytic water splitting,' photocatalytic degradation of pollutants® or solar energy conversion.” However,
TiO, mainly absorbs the UV light due to its high band gap (3.2 eV). Therefore, to develop more practical
TiO,-based photo-active materials, the researches are focused on materials that can absorb light in the visible
domain. Titanium oxo-clusters” are fascinating models of the bulk TiO,, and the intensive researches are devoted
to the synthesis of polyoxotitanium complexes absorbing light in the visible region. In that context, we will
describe our approach leading to an unprecedented family of colored oxoclusters formed by a Ti;yO,, inorganic
core that is decorated by eight catecholato ligands and eight labile substituted pyridine ligands.5 The compound
formulated as Ti;oO,(cat)g(py)s (py: pyridine; cat: catecholato) is an efficient nano-building block to generate
colored hybrid materials in the presence of poly(4-vinylpyridine). The homogeneity of the resulting material and

the functionalization of surfaces with oxocluster-based thin films will also be presented.

References

(1) A. Fujishima, K. Honda, Nature 1972, 238, 37. (2) (a) A. L. Linsebigler, G. Lu, J. T. Yates, Chem. Rev. 2009,
109, 735. (b) S. Josset, N. Keller, M.-C. Lett, V. Keller, Chem. Soc. Rev. 2008, 37, 744. (3) M. Gratzel, Inorg.
Chem. 2005, 44, 6841. (4) L. Rozes, C. Sanchez, Chem. Soc. Rev. 2011, 40, 1006. (5) (a) C. Chaumont, P. Mobian,
M. Henry, Dalton Trans. 2014, 43, 3416. (b) C. Chaumont, A. Chaumont, N. Kyritsakas, P. Mobian, M. Henry,
Dalton Trans. 2016, 45, 8760.
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A 30 A% 2 B VBL £3F—

BEF - FRR30FTAITE (K) 1685005 ~ 1785305
SEr  IToM 1L I F v —IL—L

ZEBM ; Jerome Lacour#§{E2#Z (University of Geneva, XA X)
(VBLE E ##%)

#8H: From Cationic Helical Derivatives to Metal-Free and Metal-Bound
Ylide Chemistry

HE

Carbenes are electrically neutral low-valent forms of carbon that are highly reactive when
substituted with strong electron-withdrawing groups. These electrophilic species react well with
Lewis bases to generate ylide intermediates. We demonstrated the chemical structure and reactivity
of oxonium, ammonium, and carbonyl ylides."* A large array of original transformations and
structures are generated in a single step. Triaryl-substituted carbenium ions (carbocations) are
important building blocks, readily prepared from simple precursors and presenting a large panel of
tunable geometrical, chemical and physical properties. We developed short and highly modular
syntheses and the use of functionalized triangulenes, [4]helicenes, and [6]helicenes.” '? In particular,
the helicene derivatives present helical geometries with very high barriers of racemization between
enantiomers. The chemical, (chir)optical, and photophysical properties are characterized and applied

to questions in chemistry, biology, and physics.

References

(1) Angew. Chem., Int. Ed. 2016, 55, 13775. (2) Synthesis 2016, 48, 3254. (3) ACS Catal. 2016, 6,
4877. (4) Org. Lett. 2016, 18, 240. (5) Chem. Eur. J. 2016, 22, 18394. (6) Org. Biomol. Chem. 2016,
14, 4590. (7) Chem. Sci. 2016, 7, 4685. (8) J. Am. Chem. Soc. 2016, 138, 1752. (9) Adv. Mater. 2016,
28, 1957. (10) Chem. Eur. J. 2015, 21, 19243.
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A 30 A% 3 E VBL £3F—

BEF : FR30F1TA12B (A) 138005 ~ 14853047
5T TFERISERARS 14158 R E

B : Cyrille Boyer${E2iz (University of New South Wales (=) )
(VBLE E ##%)

#8H : Precision Polymer Synthesis Using Visible Light

HE

In the last 10 years, visible-light-regulated polymerization has generated lot of interests, as it
confers a range of new opportunities for the synthesis of functional polymers and materials. These
polymerizations are usually controlled using a photoredox catalyst (molecule which can absorb light
and performs redox reactions). Under light, these catalysts can transfer an electron or energy and
then catalyze chemical reactions. Such catalysts have been successfully employed in organic
synthesis as well as polymer synthesis. The first example in polymer synthesis was reported by Fors
and Hawker for an atom transfer radical polymerization. Inspired by this work, we have
implemented these catalysts in reversible addition-fragmentation chain-transfer polymerization,
named photoinduced electron/energy transfer — reversible addition fragmentation chain transfer
(PET-RAFT) polymerization. In the last five years, we have developed a range of photocatalysts
able to activate PET-RAFT polymerization under various conditions. The recent development has
solved important challenges in polymer chemistry, such as the development of oxygen-tolerant
polymerization, polymerization mediated by near-infrared, metal-free polymerization, and spatial-,
temporal- and sequence- controlled polymerization as well as allowed the synthesis of complex

materials.
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#8H : Peculiarities of composition and magnetization depth profiles
in epitaxial yttrium iron garnet films studied by x-ray and neutron
reflectometry
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ST TFRISEEIMERE

:&RT : Rodolfo Morales Ibarra4s{E##3#% (Universidad Auténoma de Nuevo
Leon (AF3) )
(VBLE B %)

8B : Graphene Exfoliation from Graphite by Supercritical Water and other
Supercritical Fluids

2

Graphene is an unconventional material with a two-dimensional hexagonal crystalline array of
elemental carbon atoms and outstanding properties; accordingly, a desirable objective in the line of
research of graphene is the development of novel and more productive methods of synthesis,
validating its properties and applications. In our exploratory research we have effectively exfoliated
graphene from graphite using supercritical fluids (water, ethanol and carbon dioxide). The
exfoliated graphene was properly characterized; via scanning electron microscopy the morphology
of graphene was observed; transmission electron microscopy analysis exhibited the crystalline
structure of graphene attesting also the expected transparency of exfoliated layers; the Raman
spectra confirmed the exfoliation of graphene depicting the characteristic shift towards smaller
Raman number in the 2D band (2676 cm-1) compared to that of graphite. Graphene exfoliation
from graphite by supercritical fluids promises to be a simple and large-scale method for graphene

production.

Keywords: Graphene; Exfoliation; Supercritical Water; Supercritical Fluids
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2.3 VBLiEZ (VBL Lectures and Experiments)
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2010 ED / — )V E DY Andre Geim & Konstantin Novoselov I 5N 7z EIFFEICHT LWV, HBICKB 75T
DFERLIR, R ORI LSBT LB RFRR O ) 5 Fike 720, EFE TR HELE 8 72K E Z Atomically thin
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SBEPMREE W@ BRSO E T HENMAG SN S, TNEDOWIZEERIE. Adv. Mater. 29, 1606918 (2017) = Adv. Funct.
Mater. 28, 1706860 (2018) + Adv. Mater. 30, 1707627 (2018) % PIciB =Nz,
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DNA % RNA 7 EDRIUMIE S GEEDRQLN (NI T 1) ZALTWVS, TOR, RVUMETIERENS “H BT 2T
HBZOGIEZE S, —J7 T, LU ETHRFESNICIFBRIRY N LM D-aTNA, L-aTNA BZNZTNEEE, HBEZDONY
PT4HLTWS (1], E5IC, Serinol 25Ukt L7 IFERIRAY N TA%HE SNA I3 F OB HEN @ esd, HAEHZE K 25HH

FILEDLETHIDONI Y T4 2221 == HZHLTVS (2],
ZTTAWIZETIR. JEBRIRBIEDN) O T 2 ATEICZALE R AL T, L8
EONV Y T4 2H T 2 RIKIBIC AT 248 S RINIMEZ 22 (L &8 5 Fi itk
DT ORFEZHIEL,

aat L7c g OBd% %z Table.1 IC7R9, SNA THEEKE NS Y] a lcnf LT,
D-aTNA THEE NS dT B3z inZ % L. a/dT ~EEEE 1 i & DM ek
2B %o £ TICKIARNA TH S tr8 Z i LTz BR DRSS BRI 72 il
fp AR A S Uz T, (A CRMii L7z (Fig.1)o ZORER, dT ZEnLzaun
BA LR UT T, A 5.4 CILFL7z, Shud, Bddlla W dT Ick->ThEEE

DNV T2 RS TSR, HBEDN) T T 2HD tr8 LR E M HHENIC
ANtz Bbng, — /T, HEEDNIT 74249 % L-aTNA T
WAENS 1T B3 ZE5 a ISR LI &, tr8 ZINASE T, EM 7.3 C L
FLlzo TN, IT DHBEZDOANIT T2 DA a ITAEHE L, tr8 LRl a DS
BPMBEINCERNC RS Te R EZBNS, RIS, a/IT ZHEIHICKHLT 1.0
HEO tr8 2L, RIS FIRYE - tlt (CD) AXT MVHlEZTT
STAER (Fig.2-A). WITNOMEEICIBVTE 260 nm HLIc % E DI
BICHR S B IEOTY bV RIROADBIEN Tz, —)57C, a/dT HHHIC tr8
ZIRIMUTE AT (Fig.2-B). 80-30°CO#IFATIE 260 nm {3zl dT DA%
FOIFEMEICHR T 280y b ARMBIHIE NI, 20-0°COHIPHTI
GHEBED a/tr8 “EHICHK T HIEDOTY FURIEMNE N, Zhud 80-0°Clc
2209 i T a/dT ZHEHHO o B ZIREMGE D EITERE N, ZDIRIC
a/tr8 DEZ DIREMIGENEIKENTVEIEZRE LTS, DL EORR
W5, dT 0 IT DNV T DI K> THIF a Ik d % tr8 OFG STz
ZLERBZTLICEIN Uz, 5%, NI T OFIENC K > THERED on-off %
HilfE 9 244853 1 (etc. AMO) 72 EDJLAZ HIET
[1] Murayama K., Kashida H., Asanuma H., Chem Commun, 2015, 51,

6500-6503.
[2] Kashida H., Murayama K., Toda T., Asanuma H., Angew Chem Int
Ed Engl,, 2011, 6, 1285-1288.

Table 1. Sequence of probes
a (Rj-DATC GAN TAA CTA CAA CPAS)
dr 1°- tga tgt tgl -3°

I'r 37 fea tet iel -17

8 57 T'na geu nan-3°
ATGC: SNA, auge: RNA, atge: D-alTNA, arge: L-aTNAL D
DABCYL, I': FAM
__ 3800
3
£
é 3300
S o
E 5 4"C 4
E L
= 2800 ’t.r
]
s
5 4 . — WET
2300 —————adT 408 234
== aiT+i8 3617
Foctee -2 sl 10 il Plaomphante bl
1800 PR 100mAL pii=70
10 20 30 40 50
c
Fig.1 |Probe]=2 pM, 10 mM Phosphate buffer,

[NaCl|=100 mM, pH=7.0, Ex.=495 nm, Em.=520 nm.

—m'c

m(A)

—&C
W
—w'c
W
w'e

€0 [medeg)

Fig.2 (A) a/IT + tr8 (B) a/dT + tr8. Conditions:
|Probe]=2 pM, 10 mM  Phosphate  buffer,
[NaCl]=100 mM, pH=7.0, Ex.=495 nm, Em.=520

_46_



aVBlnews

@) HEEEHREQ

A=KV /) F1—-7BRERVIERTHEEOS 2 EFHTERREY — ORHE
VBLIEH LR K& IEIL

BALIREDDA 22—y MTDIEMNS [oT fEEDFPRICEEL., 2T —EDT /A A2 fIGE TS L 57D DERE LT,
I RIVFEN=ARRAT 4 VT BB EED TNDS, TIIVF—N—_RZT4 7 Lid, BORDICH S, M T rlbF— (R
B0 E) MOBENZROHTEMOCE THE, NOBETIREINDS XS T/ NEBZ BRI = 3L F—n 5B 2RO e
Bitfie LCIIIEBNR LB AL L W ZEDONWAISN TV A, SEE, B HERFEOHAGDRICKDENZIOH
TR ENORERENTEHEIN TS, CORBEEHNIENAS THD., EOICHENEETRIA MEOR#Z 2 Hf
STW5, BHTHHEMEEOBENZR 2 RT —RF/Fa—7 (CNT) iz n32L T, BHTYL 77 )0VisT )L+
—IN—ARAZ—DERPARFENS, AWFFETIE, CNT iR I AF )L ady> (PDMS) % VOB THfEt: 0 5 % B
BHTEAIREY — N O E BT E o1,

IS/FU 2583y — D BRI OBANZ R T, FE Y — MITAEME L2 SR BRI KO BUE LTz CNT iz, X
Era—MECKOIF-LUT PDMS JRCHRECE TIFR-L: (M 2), HEI—FORESEHBEZ 5 cm X 5 cm Thd, TD¥E
T — DU E 550 nm BT 2 FEEHRIE 91 % Th-oTz, FEBAE/M LDz, (FRLIFES — LR (PDMS) I CF, 75X
ST, REERORINZ R STz (2],

FEEFERE, =MV FRZHE U F T PDMS £MIcHEML, ZOBICARMEHI R =10k ~ 1 G Q) MICETZEHZH
ELTz, ©—7HIEEOARRPUREIEZK 3 1IRT, €= HIEEIZRAT ~8 mW/m® 2137z, ¥—7BIEBXUER
BEIE, TNEN~850V (1 G Q). ~48 mA/m* (10 k Q) THotze TNHDMHIZ. HITHIZETHZ /A R L& O THE
BXNIBEHFE S —b (<150 mW/m?) [3] KD+ Rk&EWV, Fio, (ERILEFE—MEHWT, 100 JOEGRERA 4 —R
(LED) 7 ikl &% & RiREIFEER DET 2—)V (Linear Technology) Zf\%Z& T 3.6V DEETLEA[RETH S &2
LT,

SIREEBHCAOTE (WPHEORHIOHIE) MOFEEMNATRENEIDBEEL T TETHS,

Nitrile grove
‘ Finger
PDMS

) ©
°

Peak power denssity (W/m?)
IS
L 3

\ B _ — :‘; o
CNT. ’ S
1k IOk 100k M 10N 100M 16 106
- Load resistance (Q)
X 1. X 2. 4 3. /X —FREE.
FEIERT RIS E Y — F ORI TR 7z R R SR Y — b

SEHR

[1] Z. L. Wang, Mater. Today 20, 74 (2017).
[2] S.-H. Shin et al., ACS Nano 9, 4621 (2015).
[3] X. Pu et al., Sci. Adv. 3, e1700015 (2017).
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BEZ2VINVE AtaA DEEA DX LEBICEITT
VBLIEHEIWsEH FA T8

K [ R I 7S 2K T T B A B 3 T IR HE LU Ui LA is BSOS, LM 10D
HORE R E A TR, FAZ YRV EY AL RN ERET L ERICEOE B TES, COXIREMO KIS
HEHIE EIRRIC X > CREL THAHTEDBBIRAES. Ele. SSAAA YA A T— R0 7 VBB DEEH TS |,
WO T CHIT A OE B DL LTT Y 3 M3 Z— B Tol 5 BVHIBNT S, Tol 5 IFMIIERHLREN=F /77
S R— 2 ISH T Aah BT LT, BOKIED TS 2T 2 InBBUKIED AT 2, X5
I3 B EE TR BRI LS TES % AtaA OMRIERERN D DHGE T
BB K 7 U T Ve LT TH AN, 2 OS> T
AV, ZTTARECEET. AaA ZOMMELZ ORGSIEOREZ#A,  Fig. | HELT: AGAPSD DBEBRTT 5

Atah DB 3720, DHELLIE T T Atah ORGSR Sy TR R XA 50 nm. X8
LY Tr—RALY (PSD) AKLT COFHETIAT S/ RS R 2%
PR BRER BT LT, 7Y THIZE S Atah O PSD DI

=

0.25
SERESIT HTEATES (Fig. 1o KL AtaA PSD % 0 mM M5 100 mM 0 3
BE )Y LRSI TR ZF Ly (PS) EEEATAKMCOE, BLISA S % ¢ ¢
HIC K OB LT Atah MR L T, ZORR. AtaA BEDRIER 10 mM B Eors 3 °"°
TG B I U, B T I FORI B ME FS52 8040
LHBANC ST (Fig 2A) HRBEED bFIC P> TR FAD B35 R N § 005 s
LTWBTEMG, Atah DEEICHEOCHEINGT HRBEVEETENEED soo

N3, KSBFRTA7TNTT R (QCM) ZMVTHIZES Atah DR EDZ O
(LBEZRV T UIETS, HIUKIC AtaA ZIZ TBIZE AL S LSV, iz

ZBEDTHERLINICEEDNEED 10 H1BICIETZEO AtaA DY —FKIC 500

BAsLE (Fig 2B), ChBOMENS, AaA OEFICRESRETEECE, & § T

BICHIIBEEIC XD AtaA DREF M2 RRSHIHTE S EAMHSN Ao T, HBRT =

HORS RASOBEFICE 2 5 L TLES AtaA DESMEEHIBETES 213, AtaA g -500

AR TITIVELTSHT % FCEEERNEL 5%, 5%, TARENEZEZT ;_m_

AT ONERED DT LT, Atah OBEEICEE A EIER /DB 5B L% -

AbNb, _ﬁmu 5 1‘n 15 20
Time {min)

Ak Fig. 2 (A) BIEREEHICHTHKY RF

[1] Zhao, Y. H. et al. Nat Commun 8 (2017) LU(PS)EHSRIZHT B AtaA DIETE.

[2] Ishikawa, M. et al, PLoS One 7, ¢48830 (2012) (B)QCM £ >4 —I[=549 5 AtaA DA E

! e, Xk 4 H SERE.
[3] Yoshimoto S. et al., Sci Rep 6, 28020 (2016)
|

[4] Yoshimoto S. et al., Microb Cell Fact 16, 123 (2017)
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BT BRI CIE L 72bk A4 % )/ B R O BIR B A L A%, VBL Of%E7T —~ §
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ARBRLC W 7e72&, BRSO EARICHRE Lo TTHITA L THIUTFHENTH 5,
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P == B OGRS O ML,
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Development of carbon nanomaterials and their device applications
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FEER TR & O FIETRE 1T o 72,
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FEMEIFEOERL « Fl 21T > 72, ZHLISMTE ONT ~D p i, n B R — v 7 24T WRrE 2 504l L 7=,
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WEHEREIER S B, 1 V ICBWTHEMEZMER L, 711340 dB Tholz, 4 3 —XDHEE
TNCONTH E— 7 HEBENT~107 W, RKIEHEEENL 10~10" W Th o7z, MiEATRERT /31 %
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Search for novel optical and electronic responses
in organic electronic materials and nanocarbons
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B UE FIRIEZ G, DN FAIGE EMIE LT, BRI T REEALTRY, BT ROINEEELE
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PREMAEADIN LT, ZOAA ARIRE O R =2 213 KB E TOR—E 7 N RETH DL
OFERHY B IRERE O FIEE L UIE I THLN, A RN E D INTHEES LD DNT
XN ETHTULLHLNTII o7, B b EE ik B &L TRV ZE RN RN T PAXIZBITHR
—E T LU A R AR — B S OB A RSN LT,

(3) AT EhEE RO B IRREHIE &L s

o FREHIMM DO WE , A A 7oL LM BESE R EZTER T 520305, ZO LI ERMBESHAIX S
TR IREEA R T 72010, SESFRB A DAFERM TN TD, Tz 1%, BT m O IE 21T
S TWD[2], FIROPAHBAMD 573 F- L DEMEENGE R Z TR T 5, PAHOREE D AR, HlEIMEEL S 2 58,
ZDOFERTERILEE 7R BRI & DB D BRI, T2 1 X2 DO IRREE W) O BRI B A R H A58
ZHED TVB[3], SEERHAWNIM O E EOE S RITE W T, MO LB ELHZ a2 EIC LV
ST,

[1] Hirotaka Imaeda, Takeshi Koyama, Hideo Kishida, Kenji Kawahara, Hiroki Ago, Ryotaro Sakakibara,
Wataru Norimatsu, Tomo-o Terasawa, Jianfeng Bao, Michiko Kusunoki, “Acceleration of Photocarrier
Relaxation in Graphene Achieved by Epitaxial Growth: Ultrafast Photoluminescence Decay of Monolayer
Graphene on SiC”, J. Phys. Chem. C, 122, 19273-19279 (2018).

[2] Kazushi Mizukoshi, Yuto Nakamura, Yukihiro Yoshida, Gunzi Saito, Hideo Kishida, “Optical Evaluation of
Electronic Anisotropy in a Triangular Lattice System x~(BEDT-TTF),B(CN),”, J. Phys. Soc. Jpn., 87,
104708/1-5 (2018).

[3] Yukihiro Yoshida, Shunsuke Tango, Kazuhide Isomura, Yuto Nakamura, Hideo Kishida, Takashi Koretsune,
Masafumi Sakata, Yoshiaki Nakano, Hideki Yamochi, Gunzi Saito, “Charge-transfer complexes based on
C,y-symmetric benzo[ghi]perylene: comparison of their dynamic and electronic properties with those of
Dgp-symmetric coronene”, Mater. Chem. Front., 2, 1165-1174 (2018).
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Wavelength—tunable Band—edge Photoluminescence of I-IlI-VI, Quantum Dots
with Low Toxicity
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TSI e BEEEH L T A RFE L NT I F A —
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EEARY DR NART L THD, A T BRR —_
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AR —T BB, 2Tk, &
Ag/(Ag+In)=0.4 OIELEEERRA L TA R LT & p_*.
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7 X0 KREL Aot ZAEMRESELICE ST, & o
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b ThD, EHI0, EgD KX/ KTl 5GaS, TH R b, BT Fyho HAADF-STEM 44 £ 2R
LI AglnS,@GaS, BTNy F T, AgnS, M F-=E o 0~ 7 /v 1Ae/(AgtIn)=0.5 @ILU 0.4 (b)TH
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R M R AR E S A B T2 720 SR AT D T F 1% GaS, THEL 7= AgInS,@GaS, & 7K e),
RU7T-, TEMBLZ2L0 ., AginS, &Ry h ORI ITK
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AGaS, ¥ /LTSN -2 bh D, £2AgInS, a7 2G> ZR—7"4 5L, Ga¥' R —7 B0 L L6 10 &
FRYRDESHERL | /U REmFE e — 7 Rl R 7 LTz, FEEFIERIT, IR 530 nmDFkEAD
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=2 AFHF- DT RN SLD,

[ k] (1) T. Kameyama, M. Kishi, C. Miyamae, D. K. Sharma, S. Hirata, T. Yamamoto, T. Uematsu, M.
Vacha, S. Kuwabata, and T. Torimoto, ACS Appl. Mater. Interfaces, 2018, 10, 42844-42855.
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Photoalignment Control of Lamellar Structure Formed by Random Copolymers with
Smectic Liquid Crystal and Amorphous Graft Side Chains
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7o RAAEAEENEDSC), fMLEMEIPOM)EIL: LY
X BERELIE (XRS) 21TV, W ZRE L7, £7-.
A Fy A MEEZERL BAF/N X BB
(GI-SAXS)HIE (2 TR Ab B ) 2 it L7,

T % DFEMT 75 P(Az-co-(-g-Oligo(MMA))) X, A A 7 F
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27 3k

1) BHE 5, 5 65 [Elmy Falime T, 2L02 (2016).
2) JkFH b, 65 llmmyFitime TR, 2F10 (2016)
3) K. Fukuhara et al., Nat. Commun., 5, 3321(1-8) (2014)
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Studies on helicity control of polymers and supramolecules and their functions
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Studies on structure control and functions of macromolecules
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First-principles analysis of sorption properties of
ferrocyanides for platinum group metals and Mo
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Investigation of quantum calculation method of adsorbed species on electrode surface to which
potential is applied
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Void Analysis of the Supramolecular Double—-Decker Cage
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Figure 1. The void analysis of the double-decker cage composed of Zn-macrocycles and DABCOs.
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Structural optimization and evaluation of phase stability for new
compounds synthesized under high pressures
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Computational fluid dynamics for optimization of crystal growth using machine learning
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[1] Z. L. Wang, Mater. Today 20, 74 (2017).
[2] T. Liu et al., ACS Nano 12, 2818 (2018).
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My stay at VBL

Dr. P. MOBIAN
Laboratoire de Chimie Moléculaire de I’Etat Solide, UMR 7140
Faculty of Chemistry, University of Strasbourg, France
mobian@unistra. fr

Thanks to the VBL program, I had the opportunity to stay at the Nagoya University
from the 1/07/2018 to the 10/08/2018 hosted by Professor E. Yashima. In terms of molecular
design, research projects that I develop in Strasbourg and that of Yashima’s laboratory have a
lot in common. Thus, Prof. Eiji Yashima kindly invited me to apply for the VBL program for
the development of a common project aiming to generate helicate assemblies based on boron
centers. More precisely, we wanted to use the ligands that I employ for Titanium(IV)
coordination chemistry with the very successful boron chemistry proposed by the Yashima’s
team. During my stay in Nagoya, I prepared and isolated in a joint collaboration with Manabu
Itakura (a student of the team), two new helicates (a dinuclear and a trinuclear species).
Contrary to many boron-based architectures, these unprecedented helical compounds
appeared to be really stable in solution. Now, back in France, we continue to collaborate to
consolidate the very promising scientific achievements obtained in Nagoya.

One lecture was delivred entitled « Colored Titanium oxo-clusters ». This lecture has
detailed the chemistry of Ti(IV)-based oxo-clusters as models of TiO, (see the picture below
taken after my talk).

Overall, the Venture Business program was very benefic to initiate our collaboration
but also for discussions. In particular, I really appreciated the scientific exchanges with all the
members of the Yashima’s laboratory. Also, I would like to mention that the meeting with Dr.
Atsushi Takano from the Department of Molecular and Macromolecular Chemistry was
particularly fruitful and we expect to start a new collaboration together.

Again, I really thank the Venture Business program for allowing me to stay for more
than one month in such a highly exciting scientific environment and for permitting to strongly
initiate the collaboration with the Yashima’s team.
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Introduction:

Nagoya University has a very strong research program in polymer science and
catalysis as demonstrated by the presence of several world-leaders in this field. These
distinguished researchers include Prof. Masami Kamigaito (Polymer Chemistry), Prof.
Kazuaki Ishihara (Green Synthesis and Catalysis), Prof. Makoto Yamashita
(Organo-Metallic Chemistry), Prof. Takashi Ooi (Organic reactions), Prof. Yoshinobu
Baba (Nanomedicine), Prof. Eiji Yashima (Tacticity Control, Supramolecular), Prof.
Yushu Matsushita (Self-Assembled Nanophase Structures), Prof. Hiroshi Shinokubo
(Metal Catalysis, Novel Functional Organo-Complexes) and Prof. Tokahiro Seki
(Molecular Architectures and Photoinduced Dynamics). It was my great honor to have
the opportunity to stay in the Prof. Kamigaito’s group as a Venture Business
Laboratory (VBL) Visiting Professor Fellow from November 08" to December 04"
This visit, which was my second visit to Japan, has allowed me to identify potential
research collaborations with several professors at Nagoya University and have a better

understanding about their diverse research areas.

Part 1: Exchange of Knowledge:

These 4 weeks have allowed me to have formal meetings and informal discussions
with masters and PhD students in Prof. Kamigaito’s laboratory. Indeed, in the first
week, I have discussed with all students under Prof. Kamigaito’s supervision. I have
been extremely impressed by the broad knowledge in polymer chemistry of each
student and their professionalism. Each student explained to me their respective
projects and associated difficulties. Face-to-face meetings such as these, gave me the
opportunity to communicate with them and provide some direct feedback (in some
cases). Additionally, I was also able to have moreinformal discussions in the
laboratory, which I found to be a great experience and I hope it was the same for the
students.

During the third and fourth weeks, I was able to have several meetings with other
professors in the Department of Molecular and Macromolecular Chemistry —

Graduate School of Engineering. During these meetings, I learned of new concepts,
1
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which 1 identified as areas of potential collaboration; these areas include
stereochemistry, catalysis as well as nanomedicine. All these discussions have allowed
me to gain first-hand knowledge in the excellent research performed at Nagoya
University.

In addition to these meetings, I gave two lectures at Nagoya University: one VBL
seminar on 12™ November 2018 where I presented our technique of polymerization
developed in my group, named photoinduced electron/energy transfer — reversible
addition fragmentation chain transfer polymerization (PET-RAFT) and its application
for sequence defined polymers, and an invited talk on 03" December 2018 (Figure 1),
where 1 presented the wuse of high throughput polymerizations and
polymerization-induced self-assembly (PISA) for the production of polymeric

nanoparticles.

Figure 1. VBL Seminar on December 03, 2018.

Part 2: Research Experience

Under the guidance of Prof. Masami Kamigaito, Associate Prof. Kotaro Satoh,
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Assistant Prof. Mineto Uchiyama, Zhihong Sun (Master Student) and Nagisa Ito (PhD
student), we performed some research experiments in combining photo-induced
electron/energy transfer — reversible addition fragmentation chain transfer
polymerization (PET-RAFT) with living cationic polymerization; the latter being one
of the main research areas in Kamigaito’s group. The main objective of this project
was to identify the compatibility of these two types of polymerization to produce
functional well-defined polymers with greater efficiency. Indeed, the development of
new tools for precision control over the microstructure of polymer is one of the
ultimate goals for polymer chemists. The controlled radical polymerization (CRP)
techniques, including reversible addition-fragmentation chain transfer polymerization
(RAFT), atom transfer radical polymerization (ATRP), and nitroxide mediated
polymerization (NMP), are powerful and robust platforms for the synthesis of
well-defined molecular weight and architectures. However, these techniques suffer
from several limitations, including poor control of tacticity, monomer sequence, and
control over the microstructure. Furthermore, CRP techniques can only polymerize a
set of monomer families (which include (meth)acrylates and (meth)acrylamides),
usually requiring high temperatures and inability to be easily controlled via external
stimuli, such as light. In 2014, we discovered a technique of polymerization, named
PET-RAFT polymerization, which can be easily controlled via visible light at room
temperature. This technique used a photocatalyst to activate/deactivate a RAFT
polymerization. In contrast to traditional RAFT polymerization, PET-RAFT can be
achieved in the absence of initiators as RAFT agent acts as initiator and at room
temperature, with the capability of easily switching off the polymerization by turning
off the light, providing an extra-layer of control over the polymerization. In the last 5
years, my group has perfected this technique by the discovery of various
photocatalysts activatable by wavelengths ranging from blue to near-infra-red light.

Interestingly, by doing a literature survey, we have identified an important knowledge
gap as CRP and controlled cationic polymerization have rarely been combined, except

in few seminal examples reported by Prof Masami Kamigaito’s team. The aim of this
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project was to combine PET-RAFT with living cationic polymerization, to afford the
synthesis of complex macromolecules containing incompatible monomers, such as
vinyl ether and methacrylate monomers. In this work, we tested a PET-RAFT system,
which used 5,10,15,20-tetraphenyl-21H,23H-porphine zinc (ZnTPP) as photoredox
catalyst for the polymerization of acrylates (methyl acrylate), with the cationic
polymerization of isobutyl vinyl ether. We have identified that ZnTPP was tolerant to
the presence of Lewis Acid (B(CgFs)3) used for the cationic polymerization allowing
photo-switchable interconvertible radical/cationic copolymerization of these two
monomers. Interestingly, the rate of polymerization can be manipulated by switching
on the visible light, where radical and cationic polymerizations can occur, whereas in
the absence of visible light, no radical polymerization (PET-RAFT) was observed and
only cationic polymerization proceeds. Our preliminary data showed that radical
polymerization system could be controlled via visible light and that this system allows
the synthesis of complex macromolecules, containing rich domains in vinyl ether
when no illumination is applied. However, we also identified some challenges as the
polymerization rate was much slower when the two catalysts were present, which
indicates some antagonistic reactions between the two catalysts. This is a significant
challenge as the polymerization required weeks to achieve high monomer conversion.
We are currently testing different solvents to evaluate its effect on the polymerization

rate.

Conclusions:

The VBL program has allowed the following professional achievements: 1) exchange
of knowledge between my research group (UNSW) and Nagoya University and ii)
initiation of collaborations between Kamigaito’s group and mine on the combination
of PET-RAFT and living cationic polymerization. In addition, it was immensely
enjoyable to personally experience Japanese culture. Indeed, all of Kamigaito’s group

members welcomed me and interacted with me in an enthusiastic manner. The
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students also organized a welcome party on Friday 09™ November 2018 (Figure 2) as
well as invited me at different events, including bowling competition (10th November)
and baseball matches (17" November) organized by the department. In conclusion, I

felt part of the research group. My only regret was that my visit was too short.

Figure 2. Social event at Nagoya University.

_91_






5. EXZERRIVEMZESDIEE

(Activities of VBL Committee)






51 BXEER

ZEAEA

FIRERM (EER. ANRME - v 27 AW, HiE. TRT MU —R)

BB ) GRUEDRR, 2%

A (EERFSR. 29

A B (TR, #d9)

BEAED (TAERFSER, %)

NENR (ToERFSER, %%)

WHRE  CEMEEIIER. #02)

BEEFE  (NRERIZERL, %)

KEFHEE  GRAKTE » A7 NRRSERT, #02)
e .

KEPENE (TERFZCR), HE%%, VBL S{T)

i

\

- F 1 RFEELREES SRk 304FE 6 A 25 H (A)

FmEFEI
YRR 30 AFFE R FEGHE (52) 12D\ T
YRR 29 AR (22 1225\ T
Wk 30 FEE TR (R) ITHN T
SRR 30 A= FEH EFIE B DO SEEIZ DN T
Wopk 30 AEAMEAMFGEE OMNE AR ~WIFFER) OIBIEEEIZSOWT
SRR 30 AEHEAMIRIE T OBINZEEIZ DN T

I
Rk 30 AEEEIEREIFZE B . B~ WFZEE ) OVBAMIRIE 12DV T
SRR 29 AR RS IOV T
- F2REELZEES R 3048 A 7 H (k) EHEHED

TR
Rk 30 AR EE R RZIAEZERS BRI B GEF EIRE) ORAIZ OV T

- F3MFEELEES SR 30 4E 11 A 28 H (k) E R #ED

Tk

YRk 31 AR ROA ST BAIT R B GER 8L R) DOFEIZONT
Wk 31 AFEFEANE AL R GME AR~V R) OZEEIZ SN T
YRR 31 A EMEANIRIE S DO FEEIZ DN T

_93_



- FARFEELREES Rk 314E 2 A 15 H (4)

Tk

VR 31 AFEHEZIOMF RN IE B GEREMIEE) . AANE AR BHE K OVEINRIER
DEHIZHONT

WS

Rk 30 A HEEIMFITEE B E GEREMER) .  AMEAMEE (UE A~
MEE) KOMEIMRIER 2OV T

Rk 30 AR FEHR T IZOWT

Z D,

_94_



52 ARHEEFEMAEES

ZESER
FIRIR (RAAE « > 2T BBFIERT, #if%, VBLE)
PN (RRAEL - > AT DWFSERT, #2, ZEE)
IN=T 3 (Lfrgekt, #d%)
EFEAES (L2EFZERL, %)
aE A (Lfrgekt, #d%)
%K ] (Lfrgekt, #d%)
S SN (Lfrgekt, #d%)
VrIE K& (Lfrgekt, #d%)
T (Lfrgekt, #d%)
R IEAT (BEERFZERE, #d%)
BB (BRPIFSERL, #d%)
IR (BSEAFZERL, HEEER)
KEF W (RFAEL « > 2T BBFIEFT. Hif%, #8%)
I EUN (v 7nm ba e s 2 —, i)
FE A T (7w bhu et s & — #id%)
K EHELE (LEF5eRE, WEd%, VBLE{T#E)

PN LI 2 (LEPoekt, 1o ERRARR WIRRR 1 4F)

- ZERBME  BBA 2 B LR
N, ERREFEOM, BRIIIE S L — T ORERA
R IER 72 &

WMEER R . VBLETZE . VBL

B SR SR
FHITRNE 72 &

JERIE, BHT 0T DA, AR,

_95_



= (T20F5ERt, #dx, SMZER)

1 (AP gERt, %, MR R)
BIESMES (TEEOPER, %, NEER)

(O RRIEAT (BZHF5ER, Bdz, NHZER)

KBl (R EL > 2T DWFGERT, 2%, NEER)

%
FIRE (CRAEMEY « 27 D0P5ERT, #d%, 7487 FU—k, ZBEK)
JIIN
=l

HiN = RV (BR)  feplanbigepr  MiEiE=, |k - V¥V —F 7 =nm—,
FHER)
B — (7 > — ELBENFSERT Seombr 5288 (BR) . #if. #HER)

e
KEFIEIE  (TERFSCR), HES2, VBL H{EHE)

HEF: Eak3143 A8 H (&) 13:00—15:00
BT VBL BEIF—=

EiE
1. VBL DM
2. VBL OHFFETEE)
() @ TT /b7 a2 7 V—7 KEHENE W=
BH: ERNES T ONT B AR T v 7 5 A TR 2 v 7 AT i
AL
(2) RS Taw AT N—T  KREFlER 2%
BH: VT ITNEL Y hR=J ADSDH =R T ) Fa—T TN AN
3. BR UMHZEER)

_96_



6. ¥/ 70/0°—T3vrI74+—L
(Nanotechnology Platform)






6.1 XEFFEE /7980 —T5y b IT+—L4]

RIEEETO T 7 7 RESHR] OB%MOTr Y27 N e LT, REENLHZIC [/
T IaP—7Ty N7 x—0] BREMENE Lz, AL 2EO KT E MRS X001
ENEBICHEEET D 2 LIc LV, RSO M & ZDIEHO ) v L L hiz, EEFEMDT
EEFIHZED D, TSR . RGN, [7 - WEEK © 3 HfffEgicls T, &
fitg O ILFFIH 22 U, PFEEROMIEBIE DA T 5 BERE ORIk ~D 7 7' a —F 4t 2% &
LB, PEFEEEESC BRI ENG  HEET B,

6.2 AHEXRZFIZHITHXIE

Al BRI, WO E AT S T = BT BENESERT - B R E B ER .
MU RS T B gE v 7 —Th 5 TEmEsEt ¥ —, 75 X~F 7 LERREL
Y= RUF¥— BEVRRX - FART FY—(BL) |, F - WEAKEEICIE T4 TERE
TAFPERNS ALl KO E I TS ) A2 E L, =503~ T Ok S5 Al
EMELTWD, ARERICSZMT D 25 BB O B, ALK, BRKE 725 A T3 ik ~TIZ
ZHET OB REEATHY A HERFRICTINS OFEEE M, Bla L 7o 4 i,
REWMDOT /T ) n Y- EEEFEOMAFRICREMELETE D,

6.3 VBLIZHT5HX%E

VBL Tld, AFEOHIH THD [T/ 77 ] ORREEE A, ALEWHREESN —HR
T Fa—T &I LD LT DFRMEONTIRT ) T3 AREEEREHl By 2 SR 3 5, BARIY
(ZIE, S FRRAG RIS E B B A ISR A X LD L T o mERMEREIINA T, 7+ FY Y
777 4 Bl MR RCEE, SR EE L & ORI HER T v AR 2R L
TR T T AR A TREE T D, S HIZ 2D OREEZ RIS 5 72 8 O EA L1 B
BE, R FDBAREE, STROITIRE, TR SRR LS E S O = B R R 2Rt L. minE
TR - T S ADOWIERS E XET D,

6.4 XIEEE

ELIMEE. 7 v TEBORIH A LIS, 68 HOFIHMNH V. BIAES 0 SR Ao LT
WA (FHE), Bk, FNORIFAENSL /707 /ao—7Fy b7 3x—LFEOREL LT, 5%,
FOAOFIH . FRCEENLOFIHEEE AL TV FETH A,

80

L=t
60 .
50
&
40
it
30
20
w1111
,
19 20 21 22 23 24 25 26 27 28 29 30
I (FHR)

. 7/ 72777y 74— LZEMROWR (~26FEE T/ XHR)

_97_



6.5 XEHEMAE) R b

LB RFEVNBL~DOF )77 77y b7+ —LHiEIL, XERELZEENH L THEEBINDIES &,
VBLOHEAN O R A 55 DM A 2508 L COFH CTHIGE éhé%Aﬁ%éo__ . F /T 0I5y v

A—LEFHALTHBEINZREDOY X &8T5, 6.68iII2IXTDOMEHREL E LD,
o o ) ) Dinh, Duc |4 HEKRT
1 Characterization of nitride semiconductor materials V.
an
MR Y T — I A ZA—Ty A7 Y —= ZHEBED L BRI
2 * EE
iR
V=—Ju—)L
. . B ~=a 777 Fx
3| eEET ok e ¢
Vo7 &F AL —
DEPZA
4 e T TNV ERIE O D DEREREA X~ T U TV OIS i B EPNEE
5 WHEARAEART S A AD T2 O BB L OV v AOBEMIE | MimsERA AN
6 Study on a sub—micron structure of GaN related semiconductor | HEE. =} A ERT
7 | R USRS OIERE L O — R T WL R me B At BRT
8 N T AR VBN A TS, ZADFSE A 4t BRT
S alEsE (=i
9 | EHEBBED L DORIET 4 5 D LT B
%
Vapor-Liauid-Solid k€ — N2 L D EEMRem T 714 ¥
10 —Hptf 5 AN
— R BT RS ' ’
. . . Photo
11 | 74 b Y — ROz OB R BRSE IR E
electron Soul
12 | &7 /T A 2O BEA A YN
13 | BEMERRIE O REE 2RI LIz A L BELS R O MEE ZJF A AR
B THEL - T D — R W B BH LV - ETISEE | SRR
14 SHEESS
GO
15 | MilaksE~ A 7 07 A ZADR% Wk — AR
KB OBAT Ge AR HHER OB L - mRE L~ . AN
16 - A
DHkHR
17 | BGHIIN T 2518 C O BRI HEfFA P 1 HkE o> g ] G m B
18 | ERkFES ) Mk o AL & S RIS 2 BFZE e Al BRT:
19 | 77 XA~ WEEEl o R mE L2 H’HE {5 AN
20 | by T ETY R RNLT v TREF LTy THBAEH S AT & | AW 2R Al BRT:

_98_




A A= I ba—v /)4 REFY L IO HOMREIKEEEF Bk
. ; % ~ Va4 s e A TS i BERT
U v 7 LRI O B %
2Tz KO S — T 7 R b L R Bk
) ’ = &ﬁ%r F v i £ 3 P 4 R
MR R AV F 2
23 | A v Ty TREEREIENC K B A BGROEREISEVER Ofiff] | AFEEZ HAE R
M= Tt a—~) DYV AT LA LIRERET LD
0 INA % ~ /A RO AT LH IRERET LD BH T ——
%
25 | WROKHIAE & 5z b - S s BRI OB | BREFAE FURF
26 | BEdiA—7 7 a—H A F A—FDOB% /N B K
27 | XU —F 34 2 GaN Hk O A RARFER L E R
PR AERETEME FE O il 5 ORI 2 B 1 & L 7= 0Nk I K B 23 A ; S RT K
28 PATERE .
B R S EAG =
29 | FLASH Bifslc L 2 ¥ 7 2 7 A0AIK AT VNS
30 | SiC 275 7 = v OMEETE P ) Al
FAL RS L A T B 8 R OO 7 W (R B & 81 AR I A PN~
31 0 FH ek
32 | T ) TR AD T b D EERERE T 1 & 2 DOFSE N A PN~
) Ko F3EEO S EEHT OB & KB E
. YV avETF Ry M EAbL BT D B3 & KI5 EHAE R g
& (EY
x::/\ b ~D _;H_:. 0o SRV Py
9 Sy FRAEE R O IE T M~ DN R B A X B RN P A PN~
A4 ADERL
35 | EHSEERRA T v T8 A DB LBk PN PN SRR
36 | EZh BRI SRR O BT PN PN AN
FAL IR~ D A F U AFABBE X 2BV EROB LRI L | A PN~
37 : o TR
F=BA A FIEOHRR
7T R~ HNEF ) 7T 7 2 AR RIETBE RO
38| TR empe) B R e
ALY =
39 | KOS m L AT PAEESS S
A7 7 b
BT 2 o % B2 TR TE T/ REYE IR VERLZ A1) 72 Haf s | s
40 JR K Ay N
{bF & i O ERL - -
WA A
41| BRI L 5 SR O R wASL | }
ey
42 |SiTFA LV &AR—AFE~D Si &1 Ky hDOEBERK s e il LR R
43 | @4 TR~ DFB BRI 7 DE A L 5 L—F — 54 MIE K A PN~

_99_




44 | FeSiB 7 &/ 7 7 AR Z W2 O Bt o OFE TR IR F] —HRF
45 | BRAHEIREIR Y v S Z AT A4 BB OERL L S L1 At BRF
46 | WESBEAZ B LTcRerE T 7 7 A N—EO AR I HEREA A YN
ELE
47 | UV BRI O REREAT KFNELf .
Consulting
48 | MERFIRAREIRIEIC X D2 ha T ) A R R O (L3 Al B R
49 | PO LA eSS A~ A 7 v O & s DR
GaN RYERN « BT /3 ZADOBFE D= EB, L —%—I(Z .
s aN R84 - w7/ BAJE e M
EB 71 bR 7 OfE
51 | BUGHEA A=y F o 7w o Bl e L o XO/ER | SoE NS —HRF
52 | FSEIBNEAT DT v UES T ORI & FEBEEEE DB INEHRIR A VN
53 | AHEKESE M OIS I T 72 A HEE R O RS T Bl A BRI
SN SRR DN & 72 B 7 VEMRE & O T o FE HE
s B m o IR PR JVERRE B 2 PR
N EERNN (SR
RO B SE R
S5 | BIIRIERA S0 2 ) v i B, Koo FUmORRE | imeE |
56 | NS o 2 ST A OB AR & 1T W OME | AR
CVD iz L7 WSP R 1 g 2 W 7o @B a7 N A A ESLGE DR i .
57| i Tl B | awEAE
58 | ML Bl A Z L KRS SCE S~ D i (L1 sk A VN
Hz V=
59 | Z#bih CVD-SiC ORI 34T s — T T —
B A
60 GaN Integration with an‘orpho‘us substrates v'ia s'ilicon seed | Mel Hainey, S
layers fabricated by aluminum-induced crystallization Jr.
05 1 % RO R B R & LT ofm e

IZHLARIZ B 1 DRI A A 2 B MERE O RFA

—100-

fill BRIEAPH B 9% 2 1




6.6/ T TS5y kT A—LFARE

—-101-






e A 7 :F-18-NU-0002
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Affiliation (English) :Institutes of Innovation for Future Society, Nagoya Univ.
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1. % (Summary)

Ry a7 2% e SO1 Y = — OGN T2y
VT TTAIEER Ty T U T AEE AR AL COET, B
BT T = FIT T RAF T T ERUEL, 2k
RN NA RN —T S NI == TS A% B

T, MR WRHIN R T — 2 DA F s L @ s — (b)

EIROBIEIZR DL E LT, &7 ahd A7 B ORI EL ' ’

T TVNET, M
20pA| 55

2. 2Bk (Experimental)

[(FIH U7z F7pdkE ]

ICP —yF 7 4EE— 0 WEECH~ AT I14F &
A7 —45E | Deep Si Etcher

B, BN T - =57 Incubation type planar patch clamp

~A7aiiiE R T EAEL £L7 (Fig.2 13T DF#E 10 3D
2) , EMDO LY — KB URE ZPELE L, Sk —b
HRPLOW K LAFFEE R B RO BT 23D | AR D E
AMbEdET FETT,

90%-

[5E50714] -
(DM EE IR LA ST T/ 7Ty B~ L dnatrdscay time
RO~ AZL ABIHME T . 4 KT /7T ko> ICP =
- Fig.1 (a) Observed spontaneous channel current. recordings.
v F o7& E—AL Deep Si Etcher Ty F 7, (a-I) TTX (1 uM) is added to thebath solution, and the
QBN —CHEE R ST )T I D~ AL membrane potential (Vm) is 12.6 mV. (a-II) TTX (1 uM) +
- . . o o CNQX (25uM) is added to the bath solution, and the Vm is
AFSETL VAN AR 2 KT /7T b ICP 16.0 mV. (b) Bright field image of neuron after24 days
TyF LR TS, culture observed before channel current measurement (a).

@y NEIRIH O E A : 4 KT /7Ty O
B~ AT T IAF TR — D LI E R D7
IAE A DEEZL T, ErOWRIEO I LoD DL
ARG TR, F DR 27 AT NI K,
(@) A7y —SEEEFIAL, ZBEOT LI — T
DT T T T E RN T D,

3. fifi =% (Results and Discussion)

7 ORI DO WIARIE B 2 RRFF TR L £
L7, BHHE ., F v VB OHEICHR I L ELT
(Fig.1), M E RN AR LB T T — Ry F 7
TG T F o7 RWEERL T, T ab A TR E TS

Scale bar is 50 pm. (c) Eightexamples of overlaid channel
current waveforms of (a-I). (d) Average channel current
waveformsin (c). Single exponential fit is overlaid. The
10-90% rise time is 3.6 ms, and the half decay timeis 6.2 ms.

Fig.2 4ch microfluidic planar patch clamp device.
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5. i3+ 72335 (Publication/Presentation)

(1) FREZR,F 555 M, SR, Al -, 5 B E L,
“HhRE IR R TR L L F RS T AR O BALR”,
5 79 [EUSAYER SRS, 2018 4F 9
H 18 H~2018 49 A 21 A, A& =, AAK

@) FHAMERE, TR, FEHHE, RAHB T, 5
TV —F =y F 7T 7 5 TR o b
V=R TN A — BOBASE” S AA T VT
36, 208-213 (2018).

6. BHEikFET (Patent)
720,
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1. % (Summary)
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e Heb B A B S Z — BRI T T 4B —
ER LT,

2. B (Experimental)

(R L EredtE]
3 L~/ Rha ANy H I E
[ 528 514])

3L~ Rha ANy ZEEE AL, T AHES BT
Cr ZRlE LT~ ZOEM Bz, 74 NIV IS5 T7 4 DT =
vhToF 7% FWT, Cr i 2 — VB LTz,

3. i FLE %2 (Results and Discussion)

AEDONFT 4 N —VERRIZSHT-> TiE, Cr I3
PEZFFOMENHY | FIHOEEIIRE 0.1% L0 T4 BEEEL
Too £T R LFRDOPRETH T, T A IR
L7z Cr R L Z N0 Al B E R AT MV &
Fig.1 (21,

3 Thickness of /,/
Cr layer ,//
2 nm //
@ —GONM /
£
8 100nm /
E —130nm /
E e
X 0 600 700 X0

wavelength [nm]

Fig.1 Visible transmittance spectra of Cr

layer on glass.

R IREHERE IR T o 27 AR T

Cr &/E 73 100nm LA ET&EIEFE0.1%LL F&eh, +5
PRI A RSO ZE DD o1,

Cr 2RI M 2L C, 74 Y7 T7 4 RO
by T U EOERR LTz R — % Fig 2 1T T,

Fig.2 Picture of Cr pattern.

4. Z O - FFEt FIE (Others)
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5. i 3 23 3% (Publication/Presentation)

AJOR
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Affiliation (English)
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:Multi-functional metamaterials for light-THz wave control
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1) MR BREE - =L —APREFFRESERT, 2) (EMRY: MG TP se R

:1) Center for Energy and Environmental Science, Shinshu University,

2) Graduate School of Science and Technology, Shinshu University

DRI IEHERE, AN X, RN T oo F 7, AR<TUT )L

1. B % (Summary)
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AB=T U T LY ALEONERICE bR TRk
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%o FERRIE IS RS O SRR I AE L CTHIN D,
Fig. 1D X 5 7 y FIANCEHG R FRIED 220 =45
J B RS ZAER LT, IERINE A BT 2, &
DIZT /&I R T, 7 7~ RISINE T D
ZVER LG RERR G 21T 5 .

2. 2Bk (Experimental)
(R L7z EredkiE]

BT R AL ARy SZYHE, BRI E, VT
TATAF vy F 7R, IR B
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BRA S EER T, AT AR NES AL T O T
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(1) ~7xbar2yi ) o 73EEIZL Y Cr/Au
5 2 Bl SR IS TR L T,

Q) RIOMEBFE—LL I A NE A a— LY
NR—=7 2177257,

(3) BT HRHHEIF L OV — U BUR 1T o7z,

@) 7T A~z F S THRNERET o1,

3. i L =% (Results and Discussion)
Fig 1IZ/ERL L 724/ = AIE D ES O R+
PAMEI S 2R, JEE 100 nm O& I, R r=

150 nm OMICHHEET 5 = MAJER N &, JE p = 400
nm O = fAKFRIZEFE -T2,

Z OMEIE SR RIMBIL OV A L—F— 2 G L FE
BRI NRIT K - THEL D @R, R R D
BNEATH, SbICZofE LERS S, Ko ks
A=) D 2 KBTS & o> TR S5 D
Al ZAT 2,

(a)

Fig.1 (a) Schematic of Au triangle hole pattern. (b)
Atomic force microscope image of the structure

fabricated on a silica substrate.
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:Materials and Process Developments for Future Semiconductor Devices
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FEIRCTOMETY N ZITHIZEIZE ST, RN
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AR TIE, FRIZSICOy M IEER B ICIEE L, IR TV
FINVALERIZ A S1Cx Oy g O N i 2 B O 528
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2. FBk (Experimental)
[F AL etk ]

X BT 1590k (XPS) %51
[ 5 71E]

FERELTSH00) BLORZEZF T /L& (10 w m) f+F
ENF—7n’ 4H-SiC(0001)% AV iz, iR TORFA/X
VRV 7R IV TSICxOy (3 nm) /Sifid, AloOs (15
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/SiCx0y (1 nm)/4H-SiCH§iE A ERIL 72, ZHH D
IZKUCRBSE Y 4.5 X 102 Pa, RFE /7 400W ., RS
] 20 73 DR CREZ T I NVALVERE T 5T,

3. fiiE &#E % (Results and Discussion)
Fig. 1 13EeFE TV VAL Z1T>7-S1CxOy/SidDXPS
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Fig. 1 C 1s core-level spectra for SiCxOy/Si
structures with and without the oxygen radical
treatment for 20 min.

T XEOEE . 4H-SiC. Al:Os. iBZ5 1L

HENHESNT-Clsa T AT NVERT, BBETIH
JVILVER A {TH 2 LI Lo CE —ZBRE NI L THD .,
SiCxOy BNOLD R BAL S ZETNDZEDN 30D,
ZLC. AHEBEBFCOEREBIZOWVWTHARNLLEDIC
Al203/S102/4H-SiCX°Al203/SiCx0y/4H-SiCIZ B T
CHNVAER AT AT HFE WO 2L (AleOsid 2
nm(2) #(ZSi2pa 7 AT MLV ERIE LT (Fig. 2), fH
JEDSICxOy DA SR (LM KO — VX HET 7
IR Z J o TR = RV — ] ~D T T NN BB, — 5,
SiOe TIET 7B E TRV, ZIHDZENG S =
WZCREENDT AT, iR B S & RIRFZ S 1 Tl
Al V7 —MUEBG A ETNDZER T,

4. ZOfth - Kyt 918 (Others)

* BE IR

[1] T. Doi et al. Ext. Abstr. Int. Conf. Solid State Devices
and Materials, 2018, p. 981.

5. w323 FK (Publication/Presentation)
(HLEHS, F 24 HETFT A AR ET 7 7 v o—if
724> (2019).

6. BHEFET (Patent)

72,
(a) (b)
3: SiQ, SiC Si2p sio, sic Si2p
®© i 1 .
> ' E with |
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Q8
£
©
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Fig. 2 Si 2p core-level spectra measured by XPS for
(a) Al203/SiCx0,/4H-SiC and (b) Al:0s/SiO2/4H-SiC
structures with and without the oxygen radical
treatment for 20 min.
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2. EEr (Experimental)
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:Graduate School of Engineering, Nagoya University
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1. % (Summary)
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2. EEr (Experimental)
[(FIAL7z Ep2E@E] e — 2 g
[ 52505 1%]
LY AT I A — A KB T NY LOKEHRIZIR L
THEMITEL , fobmz iR T Uz, 2L TEtERm D
R Bh I DT-6 | B — AR EIEEZ AW TEHEIZ
Au ZREIE LT, 58RIz Au 3 —hE T AT a2k
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I% Fig. 1 ® TEM 0@ T, fERL/zas 2/ 7 a—
7w O TH— MWNT OESUSEREE I E LT,

3. fE g% %% (Results and Discussion)
FEHZEIINT 237 REE Vexp AR & EH 1ZH M
SHERNROEMWNTIZFEAVA BT Lexp 2 E L | [RIFRFIC
TEM{4%E=4 172, Vexp& LexpDBfR%EFig. 2125
o Lexp | TITEED AT > T HEEN OIS, [FIRFIZE=
ZLT-TEM{g L35 Fig. 2(b)DXHICMWNTH
SN DRZWTIRF :lexp@x?w"ﬁifﬁné:&ﬁiz}o#ofco
FloTT IVEHRE LT D ST WZFED
MWNTJn#AAS BEL | EF;ZL,EE?%ONEEZ iMWNT@J%’

BHMESFIRE—ETHLI LD DI o7, A1kiTd
BEZ I ORI FE 2 IS LIZMWNT R -0 5l
BRLEDOEE BT DOBAFEEZED L TIETHD,

19 layers

. MWNT 10nm

Fig. 1 TEM image of a single MWNT contacting
with a Au-coated tungsten probe.
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Fig. 2 (a) Applied voltage Vexp and measured
current /fexp flowing through an MWNT as a
function of time. (b) TEM image of a partially
fractured MWNT.
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2. F5 (Experimental)
(R L7z £tk ]

RIE =y F U 7@ T4 NV T T7 1 T~ otk
&, SEM,
[ 525057 1%]

YA/ T T A~ CVD EEIZLVF A YELN/TT
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RIE [ZEVFRFIMLEATO FAYELSR/TTT7 24
BEAERLIZ, ZOH% FAAVYELR/ TI7 A D
BRI DUV CREMICIRA L7z,

3. fEF =22 (Results and Discussion)

~ AU T TR~ CVD IEIZEVE A ERRE |
IZ CNW OIERIE R T-D, FA Y EURORESRMELY
B HAGR EDAR~ A7 1 ST —T CNW 2RF A L1

VYT TT 4B HEEALE, N Ty F 7, —R

IZ in-situ i} T DN -7, B 5 (850~900°C,
500W) TYERIL7=# A& K | CNW O SEM {4 CiiE)s
B+ nm BREORRROEEY HBIEShH IR, T~
FIRET, 7772 ATREKTD 2 2O —7(G kD
2D B'—7) & CNW (28 A O D' — 7R Elilllshi-, Zh
5T7< kY SEM HIEDFE BN~ Arajl 7T X~
CVD EIZEY | # A ERHFER BIZ CNW 23R LT
WHZED T,

CNW/ X A Y ENEESOF RS TER —EE
I-V) JIE T, JBEOD D -V FPENH, T OEPUR
REVTYE IR L E A 7 AR N X0 SR BUIR AE(HRS) 5
IRIRPTIRBE(LRS)~, Y+ /347 AT LRS—HHRS ~Z
{bL7= (Fig. 1), ZHUHIE CNW/E A YT REAE (+
INAT NI HUIRBED AA T 7 EARFER MR
BEREZ DR R ST DL 7 AR OB AV AKX (GEIEHS BE
DI LHIH)) LU THERE T 2F A2 "L TD,

A XD G LTS CNW/F ATE
RN Ol —Z oo BB+ A7 A2k D CNW
NDr 77 O i ks 77 =) =8

Current density (A/cmz)

Bias voltage (V)

Fig. 1: I-V characteristics of Ni (or Au)/CNW/diamond
junctions measured at 150 °C upon brief irradiation.
Blue light irradiation was performed at +10 V for 30 s.
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WENDLENZ -7 (Fig. 1), £2, CONW/H A YELR
SO TEM BL£20°5., St 7o CNW Ot MR
WEORHNHEN, CNW NZ AT RE FBE
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(1) Graphene/diamond heterojunctions as novel

photo-switching memory devices.

K. Ueda

CCMST 2018, Beijing, China, 24-28 Sep. 2018 (26 Sep.),
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1. % (Summary)

AKHFEIIETIL, MK A RITBIEE T DD D
W7 AN RANERL T HeT A2 Au T SR
FERLT 548 10 nm OF v 7 b7l ZHOERLT,
Au RO B S bAFIH L7 5EE VT T o 72,

2. B (Experimental)
[FIFA LT e dEE ]

ARy BY 7 E A, ST BREEE, SRR
TR L E —

[F280715])

10 nm O AuFvy 7% H 35 Au 74V FOIERIT,
Au EEOBGLELC XS A Ok LA AV CiTo 7. Fig.
11Z Au 74 NVE ORI IEZ R, AIDIZ, ARy H)
2R (SR 2 I T, Au M2 G SR ISR
5~10 nm &ML 7=, ¥KIZ, 350° C AL Zhy 7L
—h BT 1 REHEVAEEL, B MM EIZED AuFry
DR EAT STz,

Glass substrate éu

‘ MOONCO0On ] Oneiri

Au thin film deposition Annealing

Fig. 1 Fabrication process of Au nanogaps.

3. fE R L& %2 (Results and Discussion)

Fig. 2 1) /) BAMEE (R 240 2 W TBLEEL
T2 Au Xy T TN Au TR S ST T A
b LIRS, 10 nm BREDF vy TS
ZEMHBMNTIe 5T, Au F 7R T OEAITHR 20 nm 2
FELTR Tz,

RN AR, AR - TEREBLER, VY7 T 7 1 - BRI - R AL [
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Distance (nm)

Fig. 2 AFM images of the Au optical filter. (a)Top
and cross-sectional views.
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effect", 29th 2018 International Symposium on
Micro-NanoMechatronics and Human Science,
PRk 30 4 12 A 12 H.
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2. 2Bk (Experimental)
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3. fE g% %% (Results and Discussion)
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:Study on nanowire growth of functional materials via Vapor-Liquid-Solid growth

:Graduate School of Engineering, Nagoya University
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Fig. 1 (a) SEM image of SnO2 nanowires.
(b) Contour plot of number density of SnO2
nanowire depending on laser energy and the
spot area.
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3. A LE %2 (Results and Discussion)
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Fig.1 SEM image of Pt/Co/Ta multilayer film
fabricated in 10 shapes.
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Fig. 1 Myotubes cultured on the line patterned
surface fabricated in this study. Scale bar: 500 um.
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Fig. 1: SEM image for the cross-sectional view of the

Ge/Ge:Ga interface after the smart-cut process.
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Fig. 1 Typical time evolution of the contact
angle.
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Figure 2: SEM micrographs of (a) silver and (b) cobalt
exposed to the He plasmas. The incident ion energy was (a)
45 and (b) 55 eV, the surface temperature was (a) 550 and
(b) 867 K, and the He fluence was (a) 1.0x10* m™ and (b)
7.0x10% m”
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Fig. 2 Fluorescence image of Hydrogel structure

fabricated by mask aligner.
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Fig. 2 Images and results of tensile experiments.
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Program Title(English)

AT 2O A R OBIRFFIEY — T 12 7 2 Bl e U7 B AR BREE & OBEAR A AR AL /B A

:Mechanical interactions between spheroids and their culturing environment

based on mechanical characteristics activated sorting

R4 (HAGE A EHRD, 1 RRED
Username(English) :S. Sakuma?, K.Nakahara?
ArE4s (A AGE 1) Al BRER T RE LR
Affiliation(English)

*—U—K Keyword JEIN L =T

1. B % (Summary)

HIREEERIR (RT7 = A R) 245 B s ~& b8+
DIFRIZIBNT, S EEF BT T DR RO Hepf L X7
TRARDENENOEBA2A AAERITIZEA L 6
LTV, ZTTARMIETIE, N AAL—T Y NMIAT =
A RO SHEOM IR E~ VT —T 4 75,
Mechanical-characteristics Activated Cell Sorting
(MechACS) ZBHFET D20 D, HTA-L VL 2Ok
THERLT- @RIt E DRy M &R~ A 7 afit ik Ty 7 %
BT 5.

2. B (Experimental)

41(1) ~AZT T4 —MA-6, 43 L —H HiELEE
mPG101-UV, 44 23X 745 E-2008, 51 ICP
Ty I 3E RIE-800, 63 % A7 /—DAD522
[ 32505 1%]

L — WL E mPG101-UV Z W C7 4 h~ A2 %
ERT 2. 74 R DAL 723 Va BRI, 74k
SR DING— TR AT T TAFT—MA-6 & IV THRE:
T2, WGP — ke~ A7 LT, ICP myF 74k
& RIE-800 % Ty U=y FR O T2179. &
Dk, I T A T 7oV Fetk e, BT A E B
BT D0, EORRCARERI P EGINTLEIZEx
B T-0012, BRI T Ay Z ) 7 4EE E-2008 %
AW CTH T AR B & B A 5. Behtk, A
27 —DAD5S22 W TT v 7 A X2 32k
T, IRy MEAT -~ A7 QiR T > 7 DFER LTS,

3. fE L #%% (Results and Discussion)

ERIL 7o ARy M AT~ A 7 i (R T 7 % FiV TR
7 = OA R OBEBRAIRFEICIE S —T 27 O I B RERR
wAT T R T ~OEEHNINC ED AR S 25

:1) Graduating school of Engineering, Nagoya University

LT, =A7 0T 7 N OB RFEFHRI O 7260 0D
2Ry e T HHURETORT = a A ROE A K UL
EHIEZATV, ZOBaRy MR ST 53T L0
FREDFHNAZATD. BIZEDE, HOI AR EITST
TR T ~OBEHIMZ EDFARIE B 2 VT2
=RARDY =T 4T EATH. RIEBRTITEF 26 DA
TZxuARD, LGRS/ o R
KM OZDRD) =T 42 7 HOR TS EHZET
~A7aFARTF T NOT TRy MRS ETOMEET
HTLITHHIL, EDAN—T"v N 3.14 {8/ /3 Z7ER L
Tz

4. ZOfh - FrEt S (Others)

2L

5. fii 3 - 3% 5% (Publication/Presentation)

(1) Kou Nakahara, Shinya Sakuma and Fumihito
Arai, “Toward High-throughput Sorting of Single

Spheroids based on Mechano-Index on a
microfluidic Chip”, 2018 international symposium
on Micro-NanoMechatronics and Human Science
(MHS2018), Nagoya (Japan), 2018

(2) IEURE, A RIEER, BN, “BEARA R L
DN A L TF T —T 477, QIRT AT A AT
=7 ZGElH S, 2P2-K08, 2018

(3) HIEURE, P/ RIRER, B s N, “BEARAFEIE
AV TF TN =T AL T VAT LORREE”, F 36
[l F AR Y MEREANGER, 2G2-02, 2018

6. B FrET (Patent)

7L
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HIHERE AR A

FIHRES (A AGE
Program Title(English)

Ty T AE BRI LD 06 AR IR O B B I A S RE D iR
:Study of the Synechocystis sp. PCC 6803 cells in response to environmental

stress by using on chip space-time control

P& 4 (HAGE SEEZY, Frr T2
Username(English) :N. Uozumi?, D. Chang?,
ArE4s (A AGE

Affiliation(English)

(DA B RTFRTERE LR eR, 2) LR R bt Lo R
:1) Graduate School of Engineering, Nagoya University, 2) Graduate School of

Engineering, Tohoku University

F—U—FR,/Keyword
T-zvF o

1. % (Summary)
Synechocystis sp. PCC 6803 is a kind of model

organism for the study of photosynthesis, biofuel
and environmental stress adaptation. By
dynamically and spatially controlling the
environment around cell on the microfluidic chip,
we hope to investigate the dynamic mechanical
properties of the cell in response to environmental
change. Wild type and mutant type cells will be
measured. By comparing their viscoelasticity and
other mechanical properties, we can understand
the function of different ion-channels in the cell
adaption mechanism quantitatively.

2. 2Bk (Experimental)

[(FIM L7z E7pdL@& ] Wit~ 227747 (Suss
Micro Tec AG & MA-6), i ./ H~A27 747
(Suss Micro Tec AG 2 MJB-3), ~AZ7F4F (F/
Fu 78l LA410), A7 L —a—&——R (Y A5
DC110), L —¥Him % E— (Heidelberg H
mPG101-UV), A 8oV 74 E—R (v /o7 3L
8L E-2008), 3 kot —H VYT T4V AT A2
(Nanoscribe 8 7xb=v7 - 77y gF /1), 3K
TEL— UV TT 42 2T 5—A(KISCO H
SCLEADS3CD2000), St =& tiE B E = (Object
il EDEN250), 7 /A 7V hEE — A (SCIVAX H
X-300 BVU-ND), /~ULrra—7 7 36E —3K
(KISCO # DACS-LAB), ICP =y F 7 4&iE—\
(Hr2=fl RIE-800), ECR A/ Sy &Y 73k — (]
F =28 EIS-2308), ks 1 Hl ke i —X

:Cyanobacteria, MEMS, Mechanical Properties. VY7 77 ¢« @& - Him2EE, BN

(HAEFEDR SPG-724), SEM Mk sl B L
i (AARET(RE SM-09010), ICP =77 4ki#E
—R(=VA=s28 EIS-700), 77X~ CVD #i# (4
L=l PD-240), U777 4T AA T 74 (F
L= RIE-10N)

[ 3287 1%E]

Firstly, rectangular substrate chips are cut out
from the wafer using a dicing saw. The photoresist
on the silicon chips and glass chips are patterned
using a mask aligner. The mask used in the
patterning process is manufactured by a laser
drawing device. After that, metal film formation is
performed by using a sputtering device. Then chips
are etched by an ICP etching device and a deep Si
etcher. Then, the etched glass chip and silicon chip
are bonded together by a bonding device. Finally,
the backside of the bonded chip is patterned again
and etched. Thus, the chip used in our experiment
is fabricated.

3. fii L% (Results and Discussion)

The microfluidic chip utilized in this research was

made of silicon on insulator (SOI) wafer consisting
of three layers, a device layer, an intermediate oxide
layer and a substrate layer. A stretchable pushing
probe and a beam type force sensor were formed in
the device layer by microfabrication technology. The
pushing probe was connected to the thick silicon
substrate layer via the intermediate oxide layer. In

this way, we actuated the probe by pushing the
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thick substrate using a piezo actuator.

The target cell was moved to the gap between the
pair of probes by optical tweezer and then
compressed. By measuring the displacement of the
pushing probe and the force sensor, we evaluated
the stiffness of the cell, successfully.

4. ZOfth - Kyt 918 (Others)

2L
5. #3353 (Publication/Presentation)

2L
6. Bi%rEt (Patent)

2L
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Program Title(English)

simulator
FHEA (B AGE EARELZ
Username(English) :F. Araki
AriE4 (HAGE
Affiliation(English)

F—U—R,/Keyword

1. %% (Summary)

U7 VT ADEW AR T2 —F 2B, Bifih—
=V TRT NAAGHMER B A T 572012, AIRESE
T 2R 2 BB LZIRERET L ENAF =
Y EERT S 2O, (FR L OB RAEOFHIN,
i B R S B T L [RIAFZE b ik DR 2 FI FH L7
2. FBk (Experimental)

[(FIAL7ZF3RE] L —Y —ilidEE, ~277 747,

AR BN T AEE K F AT T~
A rara—7—R;
[5E871k]

L — = E I T AT BERIL, ~ AT T4
ZHWTENREI T, LUAMIGI 2 — 2T, K
ERFEAR Y 7 hA 7 IRIC KD B I Z — L OERUZIE L
7. F, FUMN AR —T E AN T, (BRI
(LA (AR D R o E R AR DBl 8 54T o 7.

3. fE R L *E%% (Results and Discussion)

RL B TYERL L 727K A B & 31 0D AL D K il 2
WTIEER, AL, ZODBIIE AL 7y —HEE T
TATEDYARITYIH LIz, Zhucdb Fig. 112537159
72K IR E A L OfE AT ST

Fig. 1 Snapshot of Fabricated QCR sensor.

F72, Fig. 2 I{ORTIHTRE R I EREKME
VY EREEL, BT A2 LY, IRIEZOFLIAAS
TP AT AOAEITREI LT,

A=t a—~< I ARDV AT LA LIRERE T L DOBA%

: System integration of Bionic Humanoid and development of eye surgery

HRORUR R M R R ARF - B S B
:Ophthalmology, Department of medicine, The University of Tokyo
AR T L, v A 7aiiik T, 83D TV, VT TT 4 T RS E

Fig. 2 Integration of retinal load sensor with
the QCR sensor.

4. Z DO FEt FIH (Others)

ILFEIRFFERE A TR R R P LPprseRt vl s

W ez, BOUR T LRt ha fir #dz,

PH EE 8%, RH &5 #E80%, K FETY

RMFFERN FHIR — Bz, &R R g, Bl oA

& A, P’ BN g, AR ZE—R ek

5. #3237 5K (Publication/Presentation)

(1) S. Omata, Y. Someya, S. Adachi, T. Masuda, K.
Harada, M. Mitsuishi, K. Totsuka, F. Araki, M.
Takao, M. Aihara, F. Arai. A surgical simulator

for peeling the inner limiting membrane
during wet conditions, PLoS ONE, 13(5):
e0196131, 2018.

(2) S.Omata, K. Ohashi, K. Harada, M. Mitsuishi,
K. Sugimoto, T. Ueta, K. Totsuka, F. Araki, M.
Takao, M. Aihara, F. Arai. Eye Surgery
Simulator for Evaluation of
Technique. 29th 2018
Symposium on Micro-Nano Mechatronics and

(MHS2018), On USB,
December 2018, Nagoya, Japan.

(3) HrH: A, 2 H R, MR A, Juln S,
VeCTE] BLHB, =M #—, (TP SRR, R HFR
+, A . M=ok M=y sk
—<IARDR LT HAN, aRT 47 R A b=
72 GEHE 2018 JL L. 2018 426 H .

6. BIHRFET (Patent)

Surgical
International

Human Science

L.
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FIHRREA (B AGE
Program Title (English)

- AR 2 A &3 20 v ook B R 8 B — e 3 B Bl oD B 8

:Development of ultra-high speed and high-resolution single cell sorting

technique based on flow control

FIRFEA (B AGE BREPRUED, AR 2
Username (English) :T. Iino?, Y. Kasai?
@4 (HAGE

Affiliation (English)

1) HURRFERTF P L PIERL, 2) 4 BRI R TP LA se Rt
:1) Graduate School of Engineering, The University of Tokyo, 2) Graduate School

of Engineering, Nagoya University

F—U—R Keyword

1. B % (Summary)

AR, AR R O BB, A filaisl At
LU BB IS B M E - TD. ARBFSET
IX, AA—V T HARE G U, BTSRRI 5 BUkE
EOERB I OFERETTY. ARRTIE, A A= 7 Hiffi
ETRIRHE AT D7 Ty v T+ —LEL T, Ml
Ry e/ I D o TRt A G e S R WA
~A7afifhF 7% MEMS I T8 & A CERS5.
ERIL T~ A7 ik T > 7 2 T, 1ERREEChH T,
BG5S B DV i 7R M e £ B BR A1 T
2. FBp (Experimental)

(R L7z EpdL@E] v—P—dfimZiE (DWL66FS),
1 1 88 Y6~ A2 7747 (Suss Micro Tec AG
MA-6), /Sy Z 7 4@ — X (Fr /o7 0 1l
E-2008), ICP =y F 74 # — X (Y22l
RIE-800), # A7 —4i& (DISCO #¢ DAD522)
[ 32505 1%]

~A7aFURTF Yy T OFNEE TR T. £, HTA
TR BIZ & RN E AR 2T, T T A
VBRI 2. 2D, HITAET IR Ty F LT HILT
ML +— 0 o 7 OS2 ER 5. fit VT, TR
& Si RS THEAL, Sim IO AR
H—=2T L, RIAToT U I LD TA1TH 28
T~ A7 F RS 5. I, Si LA L TWRW
FTAFMNEA ML AN G == 7L, U RT TR
N HWTHIZAO BB LAITHZ & THilao A O %
VERLG 5. &l Si- T AN E BB TUT= 77 A%
WGBS CHEA L~ Ao aiiiihT o 7 2 ER 5. E
L Te~vArafitihT > 72 el EomBICREL,
MR AAE A LT, G- 53 EUIEBR AT,

RATOAFART T, BT T, VT T T ¢ B R, N Ty F T

3. i L =% (Results and Discussion)

ERRO~Araitic Ty T VERFNAZR T, T A-8i-
HIAD 3 J@t&i&ED, M7 +—h > v 7 - Fi e A
- MR S B 2 5 K~ A 7w R T 7 DFERUC
LT, Fiz, v A7 iR T v 7 @A A= 7 il
AT DO DM EAERL, e B ERIEE
MRy DS E AR SE L 7. B IE I ISV
—T AT HATOILTA, W 1 mis DFRMFTIZENT,
#4100 eps EWVOIEFIZ @R 7R A~ e — N Tl
BLOBHIRLD ) —T 42 7 iR LT
4. Z O - F5EL FIE (Others)

AWFFET BB FE; A SN —Ta I R E

AR AT ST TR FE B FE HEE 7 e 7D 4 (ImPACT) 12

&0, B AR @ L CRREShcb DT

5. #3353 (Publication/Presentation)

(]

1. T. Ideguchi et al., Optics Letters, 43(16),
4057-4060, 2018.

2. N. Nitta et al., Cell, 175(1), 266-276, 2018.

[F2%%]

1. Yusuke Kasai et al., 22nd International

Conference on Miniaturized Systems for
Chemistry and Life Sciences, M104e, pp.
1237-1238 (2018/11/12).

6. B rET (Patent)

1. VeARTEHES, FJIEE, Brodfse A, 7o BeEE ks
JONMRa 4y BT, Bk 506450337, bk
H: Rk 30 4 12 H 14 H.
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FIFA & A

1) ENLIRRERERE 4 RER 2 —, 2) SRR LR

FIHREA (B ARGE SREEA—T T AR A —
Program Title (English) :High Speed Opened flow cytometer
FIHEA (B AGE | FERECERTY , A. M. Noor?
Username (English) :T. Saito? , A. M. Noor 2

g4 (HAGE

Affiliation (English)

:1) National Hospital Organization Nagoya Medical Center, 2) Graduate School of

Engineering, Nagoya University

F—U—R,/Keyword

1. B % (Summary)

LY > BRI Fl 2 DR BOHEAI B 5 K0
%. T ffifa (CD3 Btk) & B #fifi (CD19 Bith) ixB D3
DFMBENE S SPERIE O, SRR D kS LT
BIETHDH. RWFFETIX, MILOETEZFIH LA
SBEEAT A A= T AN ST, 1 pL OfUN R L
&5 T/B Al m ks EE I E T 2 28T LT,
CD3+/CD19+HIZHK LT, R~ A7 aififhkT /S A ALBE
fFO7a—H A NA—=H LD L FBRORE R, FHRARE
0.9876, ZEIREL 2.7TT%& i\ A R 3 fEH 7.

2. FEBk (Experimental)

[(FIH U 70258 ] WimgE e~ A2 7747 (Suss
Micro Tec AG ! MA-6), L —¥ —HimEE
(DWL66FS), A/ 7 4hiE —R (v /o T FN
# E-2008), ICP =T 74 E — (L=l
RIE-800)

[ 52505 1%]

I — AT F v A7 R AL, BOCYERRE N = —T
TEIN TV FRD BT, w27 T4 %R AL
TRE—=2 T %479, ZORIZL TR —=2 T SNl
Va5t ICP =y F o 748 —XUT Ly, =yF 7
EATHZET, KR AE — BT DN TED, =
D3F—% Mold LU, M B O~ A7 aififhTF > 7 2k
5. T, (ERLI-~ A7tk T v 7 %7 a—H Ak
A= ZHEHL, BN D THIE BHIAEO D BEZ1T).
3. fEF %25 (Results and Discussion)

~A 7 aifiikT A 2 (Fig.l) b2, MifRo B
DOHERITBIE I NT, = A —T v — ORI IERE
Stz F72, CD3/CDI9HIZHKI LT, R~A 7 itk
TN A LBAFD 7 m—H A s A—% (BD FACSCanto™
D) & DI EBRORERL, FHRILREL 0.9876, ZBREL 2.77%

IV TT7 T AR E, P IRHERE, BTy T

L ECEBE R b, A%, FHRLEOEEL -
ERSEEAL &, B N RREILY > VIS K B R SR A B N
L, ¥y v 7RFHS OBl 4k 2 FERICREE L T
<.

¥ o Pillar-arrayrm == mmmmm — |
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Fig. 1 Schematic diagram of proposed microfluidic

device for T-cell and B-cell isolation.

4. Z O - FFEt - IE (Others)

7L
5. & 3+ P38 5% (Publication/Presentation)
(1) A Noor, T Masuda, et al, A microfluidic chip for

capturing, imaging and counting CD3+

T-lymphocytes and CD19+ B-lymphocytes from
whole blood, Sensors and Actuators: B. Chemical,
270(1), pp. 107-113, (2018)

6. B rEF (Patent)

L.
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: Characterization of GaN substrates for power device applications

FIHREA (B ARGE XTI —F A GaN HAROFEAT
Program Title (English)

P4 (HAGE | RARAER

Username (English) :M. Ohmori

ArE4s (A AGE A I B REPARRM B AT DR
Affiliation (English)

F—U—R Keyword
7

1. B % (Summary)

FEAEHVT L (GaN) /T —F A AL b e s JE
BALDR T T WERRFE A R D2 edh | IRHEARE —
N —H A DX —FT RAAL L THEENETE> TN,
FRITES: GaN ER O @ i B LS EATZZE T, @it -
KEFABD GaN LT —hTo P AX PMERLA §E
PRORFZER TR NTEFAL L TD, LnL, BV oo F
V7R TR E TR ASND T BB AT A=V DR
(XS THEFOMERNBE LIS T HIEND, +or7etk
RED/ T —F NAXTEIZEBLL TORVOBBLIRTH
Do LTS T, FFE7 BB ATIEIZELD GaN KB I
N A~DZ A=V 2 E I L TV S & EH R ER
LT TND,

AFGETIL, FIATF L 71255 GaN ~DE A—

Ry F 7% OREIRIEE | AV 2RI E O
BEDIRREZ L SIHANDT20 | slEHER B L OVERRE
TSI LD IR BIE 21T -T2,

2. %k (Experimental)
(PR L= etk ]
AR AR S4300

[ 32505 1%]

HEHIHVPE L CIER S 7z n i GaN K # E 12
MOVPEEIZEY GaNZff fa il RS E T2 D& Hu e,
RET ANV T T77 4—IZE0S10e v AT THRE—=
T LT\ FF B BB S A A vy T 7 AR E I T
¥ 2u mR ATy F 7 U, BHI~ZBAL, Wrima &
AR T B (S4300) 12 TRIZ LT,

3. i L =% (Results and Discussion)
REOBIZEE R4 X1ITRT, Kb, =yF 7L

:Institute of Materials and Systems for Sustainability, Nagoya University
JEAR RIS, EARE ML, TV Y L, GaN, NT—T AR RISy F

JES T B0 49 1 LR ) AR C R DAL RS IRV DIk
LT AVRIBE IR P D FE AL BLI S LT DR T
ININD e ZHUE, AT ANERE DT 4 b AR
7 A P ARO B A E O FRAUCE R T 5L F 2 b
%o HGBIIT ATV VAN Ty UTEREFEIC R A T
5728 UTCRER OFRN D R R Z AL . KON
A= DV IRNAYBEH O A E D D,

SE 05-0ct-18 WO Fmm 100 OkY 030k i

M1. RIATyF 7Lz GaN DA AEEL K O
T BB LD B

4. Z O - FFEt FIE (Others)

72,

5. i - 225383 (Publication/Presentation)
72,

6. 45T (Patent)

72,
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Il FI T 8.

RS (HAGE
Program Title (English)
MMAE4 (B AR
Username (English)
g4 (HAGE
Affiliation (English)
F—U—R,/Keyword

1. #%3 (Summary)
DIAHINRLE, ZOER

SEEEDSREVNEE, R

:F-18-NU-0026

BRI H]

DN ABERE BRI BE O 1 5y R TA A B B9 & LT U MR I D 23 AU ) 2 i) et
:Assessment of cancer metastatic potential using a microfluidic device
NERORHE, PERIT A, AT,
:D. Ono, M. Sato, H. Wada, M. Nakamura

AR TL2ERTFR B L gest

:Graduate School of Engineering, Nagoya Institute of Technology
IV TTT 18

A

AT ERS

TN HEEPEE, 7ahv R, Va7

0 BREEIC L= Z LIS I RS SN DR D IRV 3 25
NIZT2D ThhD. AT 2 DHGE 52 FIVCTEf Y

ZENHBIN TN, ZZT, RN A Ol DOVERLIZATS.
M AT D~ A0k T A ZADBIFE A7 AT
%, BRICAREFEICBW T, 18 5 pm ORAEEZH 5~ A | o1 (mml

ittt i BB E DRI OV TREL.

2. 2Bk (Experimental)
(R L7z Er etk ]
+

[ 32505 1%]

L i A —

0.82

\ 100

x, ~AITIA4

L —REEEEE T, " E—r BT r v AT (Y
= YT T e AR ITHEE LT AERR LT/ 3% — % Fig. 1 p
(T W 0.82 mm OFHE R IT A BTG 11 1 Rt
REIITEY, NAENLRLMEIL 1S pm~5 um THD. -
HEH 123\ VT, Laser Power 1% 6 mW / 45%&L7-. FDi%,
NMD-3 CGEFUSMET3) T 1 M7+ b~ A7 % 4LERL T
B L7 B¢, 1B (BIR/LT) T 1 min =y T 7 WLEt
L, IPA (FIEAT3E) C 1 min e L7z,

Pz Y e (RIS (2 SU-8 3005 (A7 v/
L) Z@ARL, 4000 rpm, 30 s DM TAL  a—RLT -,
95°CT 3 Iyl R—rUIcts, ~ AV 7 IA4F—Z [T
FhY AT AL T e ERAESE, B LT DR,
T AN RNy e BIDO B O E 1) ~ A7 T
TATFT O BZINIEAEE, 2) a7 VT 0 R
BECOAED 2 BRIz, ZOk, YVar vz %
65°CT 1 431, 95°CT 2 43l _—2L, PM o — (R 4. ZOfth - #5027 (Others)

ALK L36) CHURLI-%, 7R KOV IPA Z WV CHE 2L
LT 5. i3+ 2% 3% (Publication/Presentation)
3. fit B L #%% (Results and Discussion) (1) /NEFRCHE, &2 BERE, TRTERE, 55 41 [8] B A A A

TERLT=7 4 b= R R OB D5 — 553 % Fig. 2 LA my— g, (2018)

(R fli 2 DRIEFARZETA, T2 0H G 6. BEEET (Patent)
EELWEZ R U, ZHUE, 74 b~ A7 L8O RS 72l

62

[pm]

Fig. 2 (a) photomask and (b) silicon wafer.
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FIIHFRE & ERFH

FIHREA (B AGE
22 it FE 5 JE W B AV
Program Title (English)

AT LENNA=T v TIv I DT Ty 2 BEFE I M IE

:Frequency Dependence of AC Electric Field on Flash Sintering of Yttria

Stabilized Zirconia Ceramics

FIHES (B AGE SHUFRER, RO, IIARIA

Username (English) Y. Yamashita, T. Tokunaga, T. Yamamoto
g4 (HAGE AT B R B TR e R

Affiliation (English)

F—U—R,/Keyword

1. % (Summary)

I EMIRICEE AL NGRS T2 &
DIREIZIB W THER R A RS E IR ED 283
LBRNBIND, ZOBEFMEO B EEIMERIRHC JE
ROBEALA L, BEfs TRENEHSCIZE TT5, 2
DBGITT Ty 2 BIR LTI TEY, 20854 Hv
HZETENE FICHLELLT | MR ChEfsE7E T
SHHIENTTREL 2D, TR, ZDT Tt alEfiiAIZIE
B SV HWOIVTE T, LInLRD D, Bk B DY
BITIE, B ALORE SRR 72 & ORI S B35 H N
FINIARY)—ZR D ZED RS C0D, 22T, A
ZECIE, 3mol% DAY N T RNz Va =T %ET

A ELTH, ZHtESE W7 Ty aBER 2TV,

Z D JEA P EARATESLBHAARR I il 2 >\ TRRE R 4T -
770

2. FBx (Experimental)

(FIR L7 E7pdkiE] EAME 1AM

[ 3282 0715]

AVNITZEL NVA=T R &—ihl IO KE
RIEL ., 8.5x3.5x15mm3 DE IR IRDER A%
VERLLT-, FEMEL WD H&EE . IEEROETH
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STz, ARIRESHEIMIBEL L, B %% 1~100Hz 12
ZALZH TS, SR HI R BB B2 . Hil
EIEIEL, ZO% ., TOIREICHWT 30 BREIHREZ1T-
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Fig.1 A whole and a cross sectional views of a
flashed compact by DC electric field.
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Fig. 1 Temperature dependence of resistivity of

Ba1-xK«(Mn1-yZny)2P2 single crystals.
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EDILERIGIC L D=y F U IR KRN ThH o722

:Graduate School of Engineering, Nagoya University
RN T2y F o7 F I TNAA AT = A D

@LEEE/NT—: 300 W

o

= 3

£ [ \
= 25 ™
£20

A [ ]
£15- /
~n10 | @ LEEEHE/AT—:200W
l\ 5

A\ i

"\ 1 1 1
H 0

0 100 200 300 400
EAREHB (W)

Fig. 1 Etching rate of Cr by Cls plasma
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E 15
| p-type layer =
@S e e < Siquantum dots é 1.0
LA A A A A layer 3 0k
Electrode—3>* i Y g 05
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diagram and (b) JV

characteristics of fabricated Si-QD solar cells.

Glass substrate

Fig. 1 (a) Schematic
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GMR sensor

Fig. 1 GMR strain sensor device with Al wire
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Fig. 1 Magnetization switching curves of

GdFeCo films with (a) Gd 22 % and (b) Gd 24 %.
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IR =T SA2ZZAFA DR L TICP =y F 74k
BEORMEEZEL, FHEER Oy F 71—k
DFHiAAT 72

2. “EEr (Experimental)
[FIFH U7 7 dsiE ]
ICP =y F 7/ 3EE

[5E5T714]

TRO~@OFIE TR Y > 7 V2R, D%
(2 ICP =y F VIR EDHIHAZER L Ty F 7%
TWGB), ERENDO Yy F 7L —haRkdi=(6). ICP
Ty F U TRHIIRICIRZ~ A7 LT LT,

(1) AiALEE:RCA BEH
(2) LI AL : TEOS 100nm
(3) 74K
LUANEAR, TVR—7, @, IRARMI—7,
EHEEL, B, A
(4) BbiETyT 7 (RIE =y T 74 &)
T F 7% RCA Piifrk .
(5) ICP =T >
ToF LTI RCA Piifr Eli.
6) =yF 7B HE
AFM ([ZCTEEZWE, =y F 7L — DI

3. fE R L322 (Results and Discussion)

Table 1 |ZxmyF o 7 aFATLIEE DML, Ty F
L —haard. Cl2 fi&% 2[scem] & L7z & X0,
MFCACT 723 ER-L7aW ), W7 I =LA LTy
F U T EATHTEN T2z,

JEINT T, RNU—HEER Ty F T —h

FERNONAT A RF T —OEH Ny F o7 L—h
CRESHBEZLEZTVDLIER ol 10~
20nm/min DTy F 7L —regIlo BEEEL T
7eDT, MR BIEAERTHIENTE (#4 DERMF).
A% 10nm/min YL FOxTyF 7L —hele b 075
HEOFIREZAT TR T — T SARDNERLIEATS.

conditions

#1 #2 #3 #4 #5

Pressure[Pal 0.25 1
C12 Flowl[scem] 2 3

Antenna RF Power[w] 80

Bias RF Power[w] 20 10 5 10
Etching time[sec] 30

Etching rate[nm/min] | -*1 | 69.2 | 32.7 | 14.9 | 28.5

*1 ICP Etcher does not operate due to alarm occurrence.

Table 1 Conditions, Etching rate.

4. Z O - FFEt FEIE (Others)

SERIBFEE AR R AT AFSERT
ARHER WA

5. i 3 238 5% (Publication/Presentation)
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6. 45T (Patent)
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:Fabrication of titanium oxide on insulator for titanium oxide phononic crystal

AR :F-18-J028

FIHERE g =l

FHRRES (A AGE

Program Title (English)

FHEA (HAGE DR HEEK

Username (English) :S. Harada

g4 (HAGE 1) ATBRRY KRB AT LR
Affiliation (English) :1) IMaSS, Nagoya University

F—U—R,/Keyword

1. B2 (Summary)

BT 2 o2 EME LTI+ =y 7 fiEMmAEIERLL .
HRIZB W TR EHIEA AR CTH D Z & 2 FFET
%o BEFDSiE W7 & /7 = v 7 ffdh Cldibiix L
DY @ (Silicon on insulator: SOI) &[4 HUN T,
VY777 4=l X DMMMTIC LR ENTE
V. RO T vt 2 TE{LT & o BIRER T & Tz
T4/ =y 7R OEREIT O, ANy 2 Y 7B
RV BT & Bl 1I2Si0, 2 S S, BVLEric

LDAAEICL T ODORBEZIE Y GbE D, TD&K,

O « B £ 721X, A A FEAE W Tz ~Z B
2LV, LEOBEFZ o OB LEIT, RIZ, 7
BiEG 77 A~ (ICP) = v F 71T LV #aEE Eo
b T & I E — U B RR L. 7 ALK F %
Hnwlcxo v F o 7080 8 Z — R B &P T o
SIOERETHZ LT, 74/ =y I RiESD,

2. FBk (Experimental)

(FIH L 37081 )
AN B A E—

[ 2B 5 1%]

Fa b T2 Wi LT, A3y 2D 7B KD S10 2 K
EEE L, BT Z Ui ~DICPTy T 712 X584
A TA YA =7 R TBNTTV, ZyF 7185
B — AR LT,

3. fiiE &% (Results and Discussion)

KA, Bt T 2 Bt bl B~ Si02 RO AE L,
[CP=yF o TNZLD T+ )= 7 hEea DT ) A7 — L JE

AN HN T FRAbTH L T x ) = Uk R

SRR LT,

AT, WA O7 + /) DBYRERPIMH S D LE X
HID B RS A VT 7 /=y 7 ik da E
FHIEITID, Bk O fE O SRR B R,

4. Z O - FFEt - IE (Others)

ABFFEL, JST SEANT TEIE D AT VLR B &
PRRERVHIE ) GRIES - T H R 7 4/ =y 7 fhIc &k
IR B A HIAE ) O RAZ T T Thh,

5. fi3 - F2 383 (Publication/Presentation)
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6. 455 (Patent)
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FIHREA (B ARGE
Program Title (English)
FIME 4 (HAGE
Username (English)
ArE4s (A AGE
Affiliation (English)

:F-18-NU-0033

BRI H]

BUSTRISINANZ LD B E D2

:Influence of developer additives on developing performance
AR A, il E

:H. Kasugai, S. Sakakibara

AR At

:Takemoto Oil & Fat Co. Ltd.

VYT TT 4 B BB | BURWR ., ININA RV AR

F—U—R,/Keyword

1. B % (Summary)

FAV Y AN BUG T 2BUGHI 3R 2 DIRINA NG
FNTODIL, ARl EEZ G xRN L,
WINFNDBAGMHERRICG5- ZDEBIZ OV T, A HERT
DFEATFAH 2 U THERB L . BT 22 BSINAI D PR 24T -
7
2. FB (Experimental)

(PR L= etk ]
AN T T T4 HEE NIRRT IR E R —
[ 52507 1%]

2 AT T NIV ITTAT 2= X LT, LY AN
A a—h N—=7L JZER) lum DLV AMEZTERL
7o FENTTAL GAR—ANANENTZ~ A7 EN LT =
N—IZEE LT, BIEFHRLU 7 T RO BURIRA VWL
DAMDBGEAT ST,

BUBRIED  BInAIAE B
0.05% KOH /K¥Ai&
BURIRQ InE B &R G BUGHR)
BUEIRE IINFAE BRI (B tHAE dn)
0.05% KOH K& T}
0.10% FEAA 2 FmiE AR IR
Btk ~A 70 Aa—7 2T Tum O/3F— 2 H8IER1L
IRE— PR VU ANR T ORI, FAR B E AT A
Laiedl, FHihL7-,
3. fEd % %% (Results and Discussion)

O~@DEBIK TOBRMBIZL > THONTZ T — %
Fig. 1\~ 7, TNENDRZ— H DL TR
OB DO T, LY AN O RS K&
WDIZHFL, TRINAIZE H LT BB RO K @ Tl &
FOIRIR > TWRNWZ L5373 D, MINAID 53 P EREIZ K
0. VAR EEIRT DB, IR K OB i< 3 1K
SN Z LI DREREB X BND, FBINFIZEHAL

o Il &= ®_H

M= “Mmg

==

Fig.1 Pictures of 7Tum patterns after development.
TWSEGIEIR L2 358 PLH OO T, H:fk
Kl EOAD LNFEAEFELROOIZH L, AL A
D@ TIX, ZL DA LR TED, LM THLO
IZL P ANOBUGIZ I L7 IRINAI 2 L T b &8
2D, M DEMAN O, IINE, HOVITEE
DOEIMENZALE T 5728 L THETELHEZ LD,

AE], BUGIRIZENA 2 WD Z 82 LD BUg A~
BRI DTN TE, S HMERE D H D IR 2 A
M HZETL P AN EOBRIA T TEHT LN Dh-
7o A1 BIRE O WA 2 L, Z O iE RO B
PEIZ B2 DR DWW TIRALZL,

4. Z O - ¥FEL FIH (Others)

- E 0K : [RGB, L OANT m R D&
WL T 7 =7~ - b T 7 VAR O 7= O TRERI%F
B LR B AT~
TR THE LT AR RRTE SAR (4 B K IR L
FFET
5. fii 3 - 3% 5% (Publication/Presentation)

720,
6. FEERFET (Patent)
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:Fabrication of Si-QDs with Ge core light emitting devices

: S. Fuyjimori?, T. Maehara?, M. Ikeda?, K. Makihara?

AR :F-18-J046

FIHERE BEER

HMHRRED (A A 181 TALVKAN—R D Si &Ry R EE AL
Program Title (English)

FIHEA (B AGE AR ORERY, RiTFARHLD, i yRILD, i v gy
Username (English)

FriE4 (H AR 1) AT BRI R LR

Affiliation (English)

F—U—R,/Keyword

1. B % (Summary)

Ge-Si RA—/N—=T hAEIEME IV T, =il - (K&
JE(1V FLE) CHRE) CXHMED R @i /e
N3%y B A(EL)T SA AN EB T, TREEA R
HERTF DY ULST Hilia<X—&I2 Si R
TRYRNT U DRERT O —T 4 T AT /8 AL I
BT ROV E T DB T Ao T2 KR
e R LA~ LR R T D P REMED & AR Ge =
7 SiETf Ry MZBWT, Siv=l~D BT K
— B TN EIRFES R RIE R A T L7,

2. FE (Experimental)
(R L EredtE]
AR PRI

[ =5 071%]

Si(100) 34K -2 1000°C CHREE~2.9nm D Si0 2%
Rk L. A RHFLEE % Jifi L 7274, pure SiH4, 10%H2
AiiRGeH s X TN 10%H A7 RSiH4 T A DLPCVD % B
FEEIIZATVY, FHESI RN > MERL, Ge= 73 LTSI ¢
v 7 OBRIEETHZ LT, . GeaTSiET RNy M4 H
ORI LTz, &7 Ky F~OBIINIZIX, SiH4
CVDHIZHe#A R 1%BzHe % /~V AEA LT (BT /v
2 F—v'>7), PLAER, BHEEICH A InGaAs ™~
4 MEAF— RERO, FhEEF I EER L — P —
(F:976nm, 171 ~1.3W/em2) 24 L 7=,

3. fE R L& %% (Results and Discussion)
TERL LBt D AFME H RS & . BiINO A 1
K S Gea 7SI+ Ny hAHEAE 2X10Mem?2
(CF¥Gem 7 @& S : ~3.3nm) TSN TWDH L
R LTz, BB L UBIRIMNGea2 7SiE - Ky D

:1) Graduate school of Engineering, Nagoya University
T ASAR BNy B E B

FFRPLANRY MUIZiE, Wil 0.62~0.86eVIZGe
a7 OEFEMBTOE - EABRGSICER Lz
IR BT, PLESREX, THISIR Y oA
BT V& K=V 7 LIgEe, BHIERy Mok
~22 fHIZHER L, SHICTFHISI K v  &Sifk v v 7l
FZBEI L7581, ~3 fFlc K L=(Fig. 1), =
o OFERIT, Gea T /Siv = WD T F )L F—
v REENType Il CTHH Z L 2EETH L, TH
Siky FBLUSIF v v FICIFMENTZB 6 b &
NIZTEANGea 7 DIEWRT 3 v LI FICH LA
OHNDHIZET, Gea 7T DOIEHELESIY 7 v NOAR
BT 5 Z EICER LT, Siv 7 v Rgoh4s
L7 E I OGea 7 ~DOYLHIA LB HIR T DRGSR
B ELOFFEE L — MR mMELEE LTHIRT
&%,

WAVELENGTH (nm)

2000 1800 1600
! . — B &-doping to
pre-grown Si-QDs & Si cap
3 =
8
E — B &-doping to Si cap
]
=
: —
=
_l
o
— Undoped SI-QD:
with Ge core
S
Ge core “’:(E o
. . ] Si-QDs
0.62 0.70 0.78 0.86 50z
ENERGY (eV)
Fig. 1 Room temperature PL spectra from

undoped and B-doped Si-QDs with Ge core.
4. ZOfh - FFEt 5 (Others)

Bl B2 (S) 15H05762

5. #2253 (Publication/Presentation)
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FIHEREA (A AGE
Program Title (English)

FHEA (HAGE : R ]

Username (English) Y. Fujiwara

g4 (HAGE P S HERFPR TR LR
Affiliation (English)

F—U—R,/Keyword

1. % (Summary)

TN T 7 A(a-)FeSiB il L AR EHA) 3K
&, TR PRl OIS NIRRTV D. R
78 ClX, a-FeSiB i I O g 5 K5 Mk 0 BF Al 3 L OY,
Granular-In-Gap #1&ExH 32507 A HOlEx
ATz

a-FeSiB /5D As 13 40ppm L THY, FA4rHE L
C, Hf, Zr, Nb Z{INL72EZ4 35ppm FTIK FT752&
Nhinole., 74NV 75741280, a-FeSiB #K L
Co-Al:Os 7' T =27 — iz WO T oo Al
L7z,

2. 2Bk (Experimental)
[FI AL etk E ]

NATTIAT, Wi F RS AT LR
[ 52505 1%]

a-FeSiB %, Co-AleO3 77 =27 — I~/ b
By AR ZIETRIELTZ. A 1ZMVZBEIRETC, Bifbih
FRITHIRBY OB RS 13 CRIEL, B ER A~ T
[ZIXV 7 b7 i .

3. fE L& %% (Results and Discussion)

Table 1 (24 BIERL7Z4TEMHD Fe 527 E/NLT 7 Ak
D EaFIsE EEA <3, a-FeSiB 5Tl 40ppm 2
EThHoteM, Nb D HFEEIRMT HIET,
35-36ppm FEEE TR THILD DI,

FeSiB | FiSiBNb FeSiBZr FeSiBHf

Aslppm] | 40.3 35.3 36.6 36.3

Table 1 Magnetostriction constants of Fe based

amorphous films.

Fig.1 T a-FeSiB #EORALH#A 3. ()ITERL
BEAT, (b)) 200°C 1 W OBLERE ThD. FRBE %

TEINT 7R, WA, VT T7 48

FeSiB 7B/ 7 AT A U O T3 03

:Fabrication of strain sensor using FeSiB amorphous film

: Graduate school of engineering, Mie University

A - At I

(2 30e FRFECThHoT- -1 103, BVLEEIZEY 0.30e T2
DOURHE T E720, W RFE M B LT, fafnfé bl 3h
14.4kG THH7-.

U7ML7¥£ X0V A~OIN LA FERL, B
FImz & %%?ﬁ#ﬁ%Z% MDA L.
S, OTHHINC L ERENECORERBLID
a-FeSiB {#if5il Co-Al03 77 =27 — HlEO frr b A 5
Wi 2T ETHD.

4aM[kG]
f)

400 20 0 20 200 0 20 40
H[0c! 1L [0}

Fig.1 Hysteresis loops of a-FeSiB films.

4. Z O Rt FIE (Others)

LFEMIEE 4 BRFARFM L AT DFFERT A
M 2, 4 i BRARFRF P TR FER IR S
ez, RIFIRZE whfrliir 2z
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3§ 5% (Publication/Presentation)
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F—U—R,/Keyword

1. % (Summary)

TR RISV ERL R T IEND, WY
DSBS TND. ETe, B/ S 2
RS DL T, AROF /S Z RO ﬁiﬁ%f E
RO AR A T LT A B R PEATY R0, BB
REFIR U NGB HT SA R0 L f\@ﬁﬁﬁﬁ%,ﬂ}qﬁ“(‘%
.

SR TR D v SRR, AR, B, il
70, W E ROMEIE I EBINDIZT TR, B
RO O A IREE R L, BB FHEICH K&
ENDHZEDRFBN TS, ZDT=8, HEORPEEZIAS
DICT D7D, mibEREMOIERA VA THS.
AAFFETIE, EEEMOMEIE L THBEBIRL, Zhi
SR EAEIROR IV A7 7o ATERT AL
ZHMELCWD. FEREEDOHE T 7 M7 7 ot A0k
WALDE T LTT2, A 4R EE T B fE RO AR O Fr
{RICEARATE.

2. 2Bk (Experimental)
(FIH LT F70 2k ]

/NSRRI E B — = C N A gE AT AL ET200)
[ 32505 1%]

SrTiOs Hifk g Ak Bz, TEEMmE L TSrRuOsiFE4
IRV AL—H— iﬁﬁ/ﬁfﬁk‘ﬂ%b O RITEFFENRELE
L CPb(Zr, THOsfE%ARF sputtering: CHELT-. 1E
BU7-Pb(Zr, TDOsEZ f L2, A4EMEZRF
sputteringZ H\W TRk L 7=, 1ERLL 7= EMO LIk RE
Ze B F OV IVRGE TR T E R TRIZE L T2

R RIS v S 21T A @ RO VR SRR

:Fabrication and evaluation of Pt electrodes for ferroelectric thin film capacitors

:Graduate School of Engineering, Nagoya University
B EEA’{AK Fp A EE’*E U7 774, IR - tel 52

3. i FLE %2 (Results and Discussion)

—fBlE LT, Ar 57J%= 8 Pa, RF /XU — 50 W C 30 77
AL 72 B MmO R m IR 7 07 7 A /v Ze /NG
TEPAERE CHIE LA % Fig.1 17,

800

600

400 L

Height {(nm)

200

%o 05 70 5
Distance (mm)

Fig.1 Surface profile of Pt electrode deposited on
Pb(Zr, T1)Os film.

Fig.1 oo HIoNZ, R TH—REREATLH4

EMER CEX I LD oD. ABFZEIZLD, iRaEENR

R v R A I LT A 4 _EEREERR O MERISR 3
Y/ (Y
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Program Title (English)
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Username (English) :Y. Mukai, Y. Ban
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Affiliation (English)

F—U—R,/Keyword

1. B % (Summary)

T 7 AN — I R S L PR e 8 OV
D IR AE R E DR L THEE ThD, &
O 1o FE PR oW A A TOICIL, R A TEDIRY /IS
T DZENEETHD, HiRERD B T IR E RS
B DL THHMER 2D TEDTERHBINTNDD, B
Sl R CHEHERS 100 nm LA T O MBI 222 & 1Y
(CHE T DRI RIS MESL STV, 2 TARISE
TIX, Bp50 18O A0y 6, 7 1A 6,6 ZEBAH
SROJFEHT A, B SRR Stk 23 )/
7 7 AN — ORI RAE T B OV TIRFTL | e
BOEBILMMM b BT,

2. B (Experimental)
(R T2tk ]

EAARE BT S4300
[ =5 714]

NTERORND 3HEO T A1 6 (N-6) & 3FE
DT A v 6,6 (N-6,6) ZIEILXEE - BEFRIES
R\ L, BRWAROFEEHCH Wz, T A r sy
TEBER & Fx OFME TR AR L, F
AT )77 AN—REER LT, &S ofEls
MO F i % AR E M (SEM) THRE LT
g oG 2Bl Lz, N6 7/ 77 A4 —KD

SEM @‘1%0)4 il T L i H .
B e
'T%J%f Flg. 1 ﬁ\_ﬂ_\. 14 A ‘.'%ggﬁ“e: A

. k7. ER SN LI

fighit > 7 & H

7| ‘
4 , NS 4

N R G 4 \ 2 ' X . "’\\ s
U Tl HE £ A : s.':. T ﬁ?{{;@
800~400 A ,_ #qﬁ;@‘;@%

7 N5 B h’$\. n s - ‘?\':

L. THgiE e DS S B, T

4 \(\ SN . )
& Wt i Fig. 1 SEM image of N-6 nano-
BH LT, fiber membrane.

s R B L LTRENE T 7 7 A S — RO AR

:Fabrication of functional nanofiber membrane for advanced separation

:Graduate School of Engineering, Nagoya University
JEAR T REBIER R IE, T T A — | HEREEE

3. fiti L= %% (Results and Discussion)

N-6, N-6,6 (ZD\W T, Sy FREDOERD 3 FHOY
Vv (REWIEIC HMW, MMW, LMW) % FHu, %
NZ I BHATR DI E 2 B ST TR R 21T o 72, 1E
B U= _RTOBC DN T, JFENRIR DKL & P-4k
HEER DR E Fig. 2 1R L2, MIREND X H1T,
PEJEHERE 100 nm WA LIS H A A, 100 nm L
TORLLEEMERTE 5 2 LGRS, £7-,
SELJBAERR & VAR

450

FEEE L OBIfRIX. =400 } .
FA v ORES £30 |

2300 |
STRICEGRS B

250 ¢ & N-6 LMW
1 KOBEMTERS P200 t =N-6 MMW

2 & M-6 HMW
D Z & ERR %150 I 4 N-6,6 LMW

a 100 [ ON-6,6 MMW
N, ZoZ e & ©0N-6,6 HMW

50
5. JFEHATE DR 0

0 2000 4000 6000 8000

JFE DSHRMERE 2 TR RE Viscosity [cP]
3/ N
¥ 35%4@.\%’( Fig. 2 Dependence of mean
b5 EHEFOIT S fiber diameter on viscosity
j’b é o

4. Z O - ¥FEL FIH (Others)

AMFFEL JSPS BT e E A B4 16K06824 DBIL

T CHERmL,

5. i3 - 72333 (Publication/Presentation)
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F—U—FR /Keyword

1. % (Summary)

74 VAN W THRES Display 08K T /A2
DOBEN TEMIATOI TS, AL EERE L
WHETe T MBI IR, Ee RS SRR L U ARD
BN EENTND, EDBITITEFIEDRHY, 2hFED
BWLOANOFHI 7 0 AR ME THD, . 5 EE DR
i A7 AOfESLZ AREL T, 4 B K, VBL Dk
iz VRE LT, £ ORI~ v 2% VTR %S
HORSEABFOVERERH 21 T o 72,

2. B (Experimental)
[(FIR L7 E3E@&] 74NV 7 T7 o d5E | Beaat
[ 328 0715]

TIHYIEEEOR)~— ZEREMNE/ ~—2D725
L AMI R ONZ B 58 R OISR B2 BN L CRlBR
LB DLV ANEAERL, ~ 227 (1951 USAF 7 AR —
7 vh, Fig.1 Left) # TS =0 & 772D —
T N—IZENITEOEER L, 7V VBRI TR |
BAEBRIC L0 Y — U A e T 5, FRIBE A B G
THIELL VANOMEREZ T 5, AT YT H T Ly
~ (Fig.1 Right) & FiVCREE O Hleb 1T -7,

Fig.1 1951USAF Test Target and 10 Step Tablet

3. fiE B # %% (Results and Discussion)
ZI—=Txn— BT LT "2 — 0%, EOflifR S
H—U NS TNDD, FEFE CRRE AL, .

VYT TT 4B R E ~ T VT AT A S

FI-AT T BT e W2 FIETIZFE T2 AT
V7 HC R LT, BT ORSEM NI IRO B D &
RTKE NN N DT (Fig.2),

Fig. 2 Patterns on a glass wafer after development

and the image by Step Wedge for sensitivity test

4. Z O - Kt 4 (Others)

« £ Z 3k [1] Chun Yoon et al., Bull. Korean Chem. Soc.
2009, Vol. 30, No. 8 1821

A ERT VBL EASAERIEH L ET,
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1. B % (Summary)

AT I ARE A RIS T@H A EL T D~
SREDNREMERIRE AET, 750 FRFELL EAFET D, Fr
(AT, a7 /AR OHER L ER AT B E
WO TN KRR DLHESI, HEEELTORMZTT
IRY VAN E~ORIANE R ZED TND, D7
DRI 72 E DAY IR A R DT O F
Br LU TR TE DS BRANTAT OV TN D, o, A K S
17 JARIZIIN T AR AT EER R R e S
R 2[R (D Eh/A L oV A M QA N NN ¢ YA o A
B2 ETRIMED R LRI D IAFTED,

2. FBp (Experimental)
(R L7z EredkiE]

AEARE T BEMSE
[ 52507 1%]

G AR SRR RS (RESS) I CIERIAHECTH D
SC-CO2AZ T AEEE T ) A AR L T/ AL TIE S
SHDH, ZOLE SC-CORNEH RS HZLTUar
A BEAFNA LT 7 & U CHT 75, BT IRCO2
TR CIEIR LT, BERILE ) OFEEIZ AT,
CO2Z % EE N ETHIES W7, fHIEMENTCO2ZNER
L7, R ERE ETHIRL TSC-COUTFHZ LI D,
WA, ROV AR EF ) A RS TR AW EY
JEFRICRER L2 5 . KRIEICfRIiSh, 2ZCO2 Dk
IR T 52 TRURIC2D, Ve DCOs~DEESF
V=N (et T WG uR NI N AR AN ¢ YA e
RS, AT VLT NI,

3. fi R L% %% (Results and Discussion)

R F-Z AT L T4 2 =TI RSP A A
G RO MDA EAHER LI R, Fig.1 Xl
98% T AKIAL L DEE SEDS ELD/NSUEERL

BRGSO IRIEIC LD e T AR T kL O Y

:Preparation of carotenoid nanoparticles by rapid expansion of supercritical

:Graduate School of Engineering, Nagoya University
TR TEREBIER, o, BEE R B bIRSE, heT AR, R

Fig.1 Lycopene nanoparticles obtained by RESS
method

P& 46 nm OF SR FETGRCTETZ, 150172 F R 11X
VAR TSI T LT 7 AR THY, RESS
B2 R OTRL TABIED XA R CThHZ e RS
7o

4. Z O - FrEt F I (Others)

- HTEE
AWFFEDZATICH L CZ AR Z B F LT A %

NHPER AT FET I CIREHN N LR, Fiz, T

ARDY AR BMERDORIR I a~ N T 7 1 —Z Ty

P LOREIZ OWTTBRZ GV E LT, AIRK B

LA OAR R CIEITOLIVEEHH L £,

5. f 3L+ # %3 (Publication/Presentation)

(1) T. Kodama, M. Honda, S. Machmudah,
Wahyudiono, H. Kanda, M. Goto, Engineering
Journal, Vol. 22, No. 3 (2018) pp. 25-38.

Q) BE #Eb, 5§ 718 JACI/GSC v RY UL, Wik
3046 H 15 H(FEHKA).

() W& HEDL, ALY LPRY 84 5, Wk 31 43
H 13 ROEFER).

6. PHEREET (Patent)

2L,
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[ o-eEicks :F-18-NU-0052

FIHERE BEER

RS (HAGE AN TA WA A~ A 7 DR

Program Title (English) :Bio-micro engineering with MEMS fabrication
P4 (HAGE @ H S

Username (English) :T. Fukuda

g4 (HAGE AIRR B T A b = 2R
Affiliation (English)

F—U—R,/Keyword

1. B % (Summary)

YIFFEE TIERL CWDEEHA T AR, v A7
KT TNERDT=DIZ, T I T T TR T7 +—LFEIC
BERSIL TV DAV ERIBS SR 2 L, @RS e T N
AAER A RZHLLT-.

2. B (Experimental)

(FIA L EREE] L — ¥ HimiEE— X
(mPG101-UV), W ~227 747 (MJB-3)

[ 32505 1%]

FEBRICBNTE, b— P REELEE —X (mPG101-UV),

i [ 8  H ~ A2 774+ (MJB-3), D-UV %% H\\C,
BUWEERAT -T2, ~A7afitfh T 7 12O\ T, SU-8IZL
DRIZARR L 72, T ORDIERIZIE, ~ AZ{EREEEIZ T,
Ia b= A7 BRIz, SU-8 Z3 Uar o n—|Z8 A
L, 2O~ 2726 HWT, BNIEBEICTELZITY, &
S 120 /v ORIZARR LT, DRI &5y T FE T
&% PDMS i LiAABIDO AR ZHRE S HZ LT, Eifd
FERIREE DR FEBLLT-.

o, ~AaAr— /L TOMBAM A LT DT DF
TELT, FNERR L~ A aF ¥ 3V EERT 5T
DIVERRZEAT -T2, ZAUCiE, ~AZTERCEEE, FotiE,
A B A A Nz

3. fE R L& %% (Results and Discussion)
ER7=~A2% Fig.l \ORT. SEHERLI-~127n
T T, MR LU MBS R A L2 BT DB HY,
FELLT, Brurd —F —DREERNE LD, $e,
YERS LT= SU-8 DA% Fig.2 |IRd. ABFFETIE, 2 Bk
WD AT AFEIE PN ELIR DT80, FIRkOR% 2 {5 {FR
L, 2B#IEETo TV, BT MBI-3 2T, 7
FTAANEATO, MG DOEE T2, o, EAIZON

:Dept. of Mechatronics engineering, Science and Engineering, Meijo University
V7T 4G B 2 E, Bio-micro, MEMS, Lithography, Micro-fluidic device

T, BERTZ W TV ANDIEAZRHIL, ST O
HEZAT > TS,

Fig.1 Cr mask

Fig.2 Su-8 mold

4. Z O - FFEt FIE (Others)

L.

5. &3 - 2% 3% (Publication/Presentation)
(1) Satoshi Tomita, Masaru Takeuchi, Akihiko
Ichikawa, Akiyuki Hasegawa and Toshio Fukuda,

“Micro Channel Design for Cancer Screening

using C.elegnas”, MHS2018, pp. 48-49, 2018

6. 455 (Patent)

L.
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AR :F-18-NU-0051

IR BRI H]

FHRREA (HAGE :GaN RPEIKSEE T T A ADBFE

Program Title(English)  :Development of GaN based optical and electron devices
FHEA (B AGE : [t FE A

Username(English) :N. Okada

AT R4 (A AR s RFR BRI R e

Affiliation(English)

F—U—R,/Keyword

1. B % (Summary)

GaNIFZ B EICEESh5%<, @inE O GaN
EHRIIFONBTONOBBUR TH D, GaND @ s B kT
1XS10272 & % JAW BB 5 7 A R A2 KD i b B b 23
BN THHZEN > TWAIL,2], Fox iE, GaNHtk
D7 E TR RIZBITDELORE ATV, K
100 pmDARTA TTEIRD /35— A e i Tl DT
LU TEEIB], LnLans, 20/ % — D il
TERITIRIEH T o7, GBIl T+ AT DBEFHI DN
CTHBBIR~ AZ /R G — o LHEBEEE C O B RF RIS
W THHRRUWN 720V e,

2. %k (Experimental)
(PR L= etk ]

L — P — AL E
[ 52507 1%]

GaN Oiffh it B ek #E D 723D DRI K F AT Fi g~ A
JIRB = BRREFT L, EDONRE—AERB L — - — i
EIE | TRMREDE 0D BT R B AT o T2V,

3. fit: L= %% (Results and Discussion)

Fig.1 X ELO [k EDT-D D/ F —= TR AR LT
HDOTHD, WRKDTA L /B — e ~FH TS 5 —
VANEEEZEZTOLDTHD, b— P — i E i (2T
HEE ATRE T D LA MBIz, FTo, FERRITHE
L7ZBRIZD 0D R & T ARSI D BT ARG O B FEIZ D
THRRWT2Wz, A ENIT PR OIS ERIESE TV
2N A% O FERITE RO T MM AR T 52
EMTET,

: Graduate school of Science and technology for Innovation, Yamaguchi University
VT TT 1@ HEEEERE  GaN| NARTARXAHH R

Sio
/7\"'2 s
00
y pny N
5=
| GaN Sub.

Fig.1 Design of hexagonal SiO2 mask by laser
lithography system

4. ZOfth - Kyt $18 (Others)
LGN
[1] V. Wagner, O. Parillaud, H. J. Buhlmann, and M.
Ilegems, J. Appl. Phys. 92 1307 (2002).
[2] A. Sakai, H. Sunakawa, A. Kimura, and A. Usui,
Appl. Phys. 76, 442 (2000).
[3] S. Goubara, T. Matsubara, K. Yukizane, N. Arita,
S. Fujimoto, T. Ezaki, R. Inomoto, K. Yamane, N.
Okada, and K. Tadatomo, J. Cryst. Growth 478, 123
(2017).
- TEE

AEFFEDOHEATHREEAT > TN 4 i R RS, N
FRMEBIR IR L BT R,

5. #2258 3 (Publication/Presentation)

AJOR

6. B RFET (Patent)
720,
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PR :F-18-NU-0068
F I HE HERRF

FIHRREA (B AGE
Program Title (English)

AT oy F U T e T I BT L X o VR
:Fabrication of a binary diffractive lens for controlling the focal length and depth

of focus by using reactive ion etching

FIHES (B AGE JCHENEGE] |, FAR RS

Username (English) :A. Motogaito, K. Matsuo

FTiR4 (A AR F SHERFPR TR LR

Affiliation (English) :School of Engineering, Mie University

F—U—R,/Keyword

1. % (Summary)

B2 35 FTTHIARMD LICE TR PAN B A
LT, B> CTEIPTL R OEMZIT > TX
7z[1], LosL, kD iETIEL — Y — D H It 2 5

ICHEREL AR HN N TLEORMERHY, L —W
—IMTHREDL A RIIARME THD, £ZTHEE
KEDIGEAF =y F o 7 3EEEZFIH LT, AT
BTy F LT AHILICIOL X EED L= — D
T ZBNDL o AOERZATV =y F o 7 H %
S DL THEDL L R ERITE 5 BB L2155
ZEWTET,

2. EEr (Experimental)
(FIH LT F70 2k ]

RIE =y F 74k
[ 52505 1%]

LR, R PR O E T L O A5 IR L A
R1=30um. KB Oum HFEIE A Rmax=8um& L Ta%
FHLTe, HTABMIC I m bi Ao B THERE. | BT
VYA AL CE R EZTO, B TV X
PRE— BRI 5, L RRE = DB UG, 0L
HEHUIZR S TWDE ATy F U 7R TRET 5,
WIZV P ARG TWDE 3 2~ A7 1L T BUSTEA
Fr T 7 TCFa% 20scem, 5Pa, 150WD5k
T 10 HDOTyF L T wATolc, Ty TF 7% ol
VIUANHER IR E T HIDICBR TT v v T EAT
ST &IZ, CeD Ty F U TR TCrafrEL T, HTAV
P REAERL T,

3. fifi L= %% (Results and Discussion)

Fig. 1 [y F 7 THRLNIZHTAL XD JFF-[#]
B FAG (AFM %) 2~ Lo XD E o i
FRIdE 29.7 um CTIRTERFHBVOfEL e T, Fo, TR

EN R PAL T €

JEIN T =TT BTV X ARG

N-E ad ]

XL 650nm EE%FHE D 500nm KRR o7, 2Dl
5, Ty F 7R E 10 X0 EICELT 5L TRGHE
® 500nm (ZIT DT DM ENDHD, FTo, KRBl DOV T
i PR IR RIERR FHEBY Th o723, ST OV TUE,

R ElE &IEJu%éT FEHMED 500nm LV e oT-,
Ltk T U TR ERIE T HIETHEDL X & AE
WTxHRBLEEDLD kﬁxf%é%@&%z%ﬂé

a 1

ection Anar -----

Fig.1 AFM image of the fabricated lens in the center
part

4. ZOfh - FrEt 2 (Others)

=B AN

[1] A. Motogaito et al., Technical Digest on the 22nd
Microoptics Conference (MOC 2017), pp.276-277
(2017).

- TEE

KR Te % Ei T DDV H )W lZE L4 R
K DNAERIAEAESR . KRS KRB B R N 2 L E T,
o AWFZEL (A RBMEER 29 FE —RAF5E
BRFEBIEIC L Db D TH D,

5. fi 3L - 3583 (Publication/Presentation)

(1) FEFME, SCHENEE], % 66 BIGAYWI YA
oS, PR 3145 3 1 11 H.

6. B rEt (Patent)

(1) “PARFNE, STHENEEIML, ML X LU
M2 bZ AL RPIEEE”, KT
6057272 5, Rk 28 4 12 16 H.
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2R R :F-18-NU-0075
HE

MR  BANARRR
MHRRED (R AGE MG E S RIS VERAR NS0 55 NV EE R B % VT SR IO RS dE oD /R

Program Title (English) :Preparation of dye sensitized solar cells using gel electrolytes composed of

multicomponent polymer/nonvolatile liquid

FIHEA (B AGE SERAREIR, B R I TR

Username (English) :'T. Suzuki, A. Noro, Y. Matsushita

AR (A AGE A BRI R TR T ER

Affiliation (English) :Graduate School of Engineering, Nagoya University
*—U—K Keyword JEIN T oy F 7 AFREROR B, e — AR

1. B2 (Summary)

TR T VIR BN HAM R T AR IR R
HDVERUNT DT, 44y B R SRS BE L Bl i %
2Tz,

BARENTIE, TIO 2 RO/EREIZ OV T, S —
LZEBEIZIVTIO A E B — A THRITL THEE L TUEED
D, EOT RAAREZ T e, £lo, BNTARV=F LT
L7 AT —MRIZIBEA L T BAAXP G SN T LF
TNV (PET-ITO) (ZTiO2 % 7875 52 & Ta R B I
KI5 B OEMAAER S 2T E CThotond, KEITH
WHEEBEDNE A EIRE2DT2D  TDOEETIIARY~—
TCEERTITBEATLEIRND DD, EOTR/IAA
B Tz, RN R ELCiE, DT (Fig. 1a) 230
T (Fig. 1b) D& B E VT, 7L 7 LV HbE [
ELTEEIMNEDRREEZ T T2,

N—AMNRRE TV A TEM L, R MRIZT TR
BIFHTEDEDELZT. TiO2 2L hOERLIZE
DTl LT,

2. FE (Experiments)

<EEATHFRR DT OB D LG, LA, 22, >

3. fifi L =% (Results and Discussion)

<EEATHFRR DT O LD L Fr L, LA, 22, >

4. Z O - ¥FEL FIH (Others)

a) b)

AJOR

5. #2253 (Publication/Presentation)
72,

6. P 4FET (Patent)

Fig. 1. Schematic illustrations of metal sheet used
for fixing a PET-ITO substrate: a) shape of square
(0); b) shape of number sign #). Shaded area is
adjusted for a PET-ITO substrate.

Fo. BFE—LIEE THWATIOE LTI, Hifllkd
TiO2~—APEERUF TR L72bDE WD TIE Th
ST, BERE DOTIO2 X —ANIB AR T, ZDOFEET
IR T SIRNZEN 0Tz, 2T, BERE DOTIO?

AJOR
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AR :F-18-NU-0076
HIFHRE A

FIHREA (B ARGE
Program Title (English)

resin substrate.

FIHEA (B AGE iy FH SRR

Username (English) :F. Maeda

AriE4 (HAGE R B ERR At
Affiliation (English) :TOKAI KOGYO CO., LTD.

F—U—FK Keyword

1. % (Summary)

RV —RA—MEHR LT PC Hif) RlcA 2y
MW TERBIEARIET 5L, BAEMENEST —7 T
HUZHIBEL TLED, Al 4 d B R0 S B iy 3 7]
WFZEfEER 2R L, &8I Z Bl 92 BTl 2 <y 2 4L
Ha T2 L CHAMENPUETLNE I TR,

2. FE (Experimental)

(R L EredtE]
3 L~ Rhur ANy H AL E
[ 528 514])

HALOH HRIER CrERIL7 PC BEAREM L, 3 7t
<7 bha ARy Z A E e N T Ay Z Y 7 LR S
1To71%. Al BELEEA1T 572, RF % )1% 300W, Ar
ZX PR N (15scem) TITo 7o, o 7V E R Sk %
Tablel (27" 7,

Reverse
. Sputtering of Al film
sputtering
No. Film
Pressure | Time | Pressure | Time
thickness
(Pa) (s) (Pa) (s)
(nm)
1 0.5 27 40
2 2 180 0.5 27 40

Tablel. Recipes of Sputtering.

BEMIT=F N0t T—7 CT-18 A L. FiIEL
72V T NCT =T RO T TR THID L, B0 FI
H WA,

R EAR LD AL A Sy 2V TN D3 A7 3y S VO A FPERR

:Study on the effect of reverse sputtering process when forming an Al film on a

YL NS /AN 1) =N 3

3. fif L% %% (Results and Discussion)
YT NOT =T HEERE R A Figldord, Ay
SRR LD No.1 IZHIBELT=203, WA/ Sy LB B D
No.2 |[ZHIBEL 72772,
U EORERED PC iR AL, Ethmic
BFEILTODENRKRGDBRESI, PC & Al OFENE
DT DIENTH-oTz,

Figl. Result of adhesion test.

4. T Ofth - FriL = IH (Others)
BB RFARAEL « AT LHFFEFT O NINfEHERER
PR, REIRSARAIE BRI Z L £,

5. fi3 - Fe 383 (Publication/Presentation)
2L,

6. B EFET (Patent)
7L,
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2 R :F-18-NU-0078
FIHFRE 7 Sl

FIAREA (B ASGE
Program Title (English)

block copolymer thin films.

DEISENET 7 I A R IR OB ) 1 1 L5

:Orientational control of microphase separated structures in photoresponsive

FIHZE 4 (B AGE) HRERORD, K BHENE?), BRI ND
Username (English) :R. Higashi?, S. Nagano?, T. Seki?V
ArlE4 (A AGE

Affiliation (English)

1) A BRRFRFPELFNEER, 2) 4 BRI T ¥ —EVRATRIN —
:1) Graduate School of Engineering, Nagoya University, 2) Nagoya University

Venture Business Laboratory

*—U—FK_ Keyword

1. % (Summary)

W ETIL, 7Y BB A E O M7
7 L EAROIZ TR Sy B O SEEC A [ S
A —=F — ORI LEAR DO BAFE 21T > TD, A
FFFETIE, SR BEVER F(PAZ) AR AT L AZ 7Y
L— b7 77 87 vy 7 B S AP(Az-MMA) %57
TAZARLL . BBRDRGEAA Y -2y F 7 (02 RIE)IC
LD T F o 7 a G LT, Mg kLT =0
RuODIZE DY N =y T2 7 L — NI B KIET 5%
B BTz, TORER, 7 50 w, O fitiE
10 scem, 7] 2PadSR{HIC T, RYLEDBEIL, £ 1.8
nm/siZ Ty F 7SN, — 5, Yl 1 HE=yF
YT DPTONIRNZ ER D),

2. FBk (Experimental)

[FIF L7 E70dE@ ] RIE —oF o /3G S aothil
RIE-10NR

[ F251 5 1] P(Az-MMA) & A R L | A 80 nmD R
IR T=, O — i E2 D> TR KOV EDY |
&M O B A% B AT PRSI CRIE 355
FoTRIEAEHILT-, 2D, O2 RIEIZTZO#EE
SLBEL | ALBRRF LR A7 oy L, my T T L — e
BHUZ, Yet it SRS CHEREAZRuO4. 85U 3
INEESHLIZHOE W,

3. fE gt L% %% (Results and Discussion)

Fi 2 OS5 mEL, 177 50 w, O2 it 10 scem,
J£7) 2Pad ST, O2 RIEALEREFH L P(Az-MMA)
HEEDOIEIED 7 vy b Fig. 1 13T, RYAOBTIE,
SLERIE ) & LB IR RIZ N L, = F 73T
BILTOLZERDILER), ZOFMFDTyF 7L —h
I%, 1.8 nm/s&H M TEZ, — 7, RuO4lZ TYta L7
BEClE, O2 RIEAERIZ L ABIE DO FB SN2
ST2(H), 7 == VAR O R T AEHE, RuO4lZi#i<
Yeta i, Oz RIEABUZ LD =y T UV itER T 5-SH
%[2], —J7. PMMAIL, RuO4lZ LA 434 T
ZEPHBILTOD 2], AR, Gtz kY
P(Az-MMA) 1 OPAZH AR INAIZ Y aSF, Oz RIE

JEIN T =T T ay 7 ILEAIR, directed selfassembly

Ty F T THENT 5-ENT-bDEELRTED, PO
PMMARIZIRIRAN IR, 7o 7 Sdu, NI
T = — DRI IE DTS CODH D EE 2B
50

100 : : .
stained film

50r

Pure film

Thickness / nm

0 J 2I0 J 4I0
Time/s

Fig 1. Time course of film thickness by Oz RIE

treatment for a pure film and stained film with

RuOs.

4. ZOfh - FrEt S (Others)
- BT SOR -
[1] S. Nagano, Langmuir, DOI: 10.1021/acs.
langmuir.8b01824.
[2] J. S. Trent &, Macromolecules, 16, 589 (1983).
FEPHIE 4
BEafseg SRerse(S) A mRmON H—2hFi i
O o7 IR D YRR YR a7 e ZD ANl |
5. G L F 255 (Publication/Presentation)
2L,
6. BHHAFET (Patent)

2L,
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[ o-eEicks :F-18-NU-0079

FIHERE BEER

RS (HAGE

Program Title (English)

FIHEH (B AGE U D, AR R
Username (English) :T. Hotta, R. Kitaura

FriE4 (HAGE A i B R AR P AR
Affiliation (English)

F—U—R Keyword

1. % (Summary)

BB A2 T AR(TMD)D 1 &1L 3 i1
JEDORGHEHEARTHY | SV WE L3R D BRGE
3, CVDIEIC LS THE M LIZTMDJR 1@ 1%, FIHE
BTN R) Mo — T RN Z<RME TH
DI EBENE T A A IR A& LS TE, AL
TIXCVDE R LT= WS i1 JE A XU, Il H DORE Ik
TR LT IR TR LD E B T A 2D VERLD
FHABIEL, ARIZOT A AMER T e 2D—28L
THHTBRFNTF v —EVRATRIN —DIT 7T+
TAF vy F T RIE)EFI AL,

2. 2Bk (Experimental)
[(FIF L= 27ed5&] RIE =y 745 E
[ 32507 1%]

FRLIR 270 nm/E DY Febi EIZHIBEL =757 i
ZLAUE (hBN)IZX L, GHFFEEDEBY Y7 T7 41—
HEE T~ 500 nmARE D 4 SOFR—/L A L, RIELE
B CTyF LT EITolz, FIFITUL T D@Y ThD, RF
H77: 60 W, J£7/): 2.0 Pa, T AWi& CFa: 30 sccm,
O2: 4 sccm, ZOhBN% W T HR G152 KO WS i
TR RELIBELERL, VY7 F77 r— B LU
B BB R LVFET T N AREAERILT-, 1EHY
L= T ARG ERE S LD Z ORI E L 72,

3. fifi L% (Results and Discussion)

VI FR EIZERIL7-hBNBS K ORIE# O 6 528
W% Fig. 1(@BLOOIT AT, RIEOFER, V7T
74— T LTo ™S =R — AN T DT ED
bind, SHICHERIREIEICLOWS H A2 b &
hBN CIRELIAEEZERIL | B A4S ICLVFETT AN
AREAFRL T2, ZDOTNARITIBN T, a2 vz

:CVDR LT=WSo il T8 & o SR B EE 7/ S A AVERUE DB SE
:Development of high-quality device of CVD-grown monolayer WS2

:Graduate School of Science, Nagoya University
BT F 7, TR, WSS T8, kBNl

(BRI 2 T o 72, ZORERMNG, KT SAATEBT
LHENEFBENEZR T 54, SR TH 60 cm2/Vsd
720, BER OGRS R @ W BN E AR O Z L3 3ot Z
AUFAW=CVD R L7=WS2 i1 J@ D B A i< | #
BEE RO RBH LR AN EE2 R LTV D, S 121,
2 FIEZATV, B IA O BRN - R 8 TR
THZEIZEY, CVDE L= WS 1+ D RIRE M A £
KI5,

(a) (b)

— —
10 pm 40 pm

Fig. 1 Optical microscope images of (a) a
hexagonal Brone Nitride (hBN) flake and (b) the
hBN after RIE.

4. Z O - ¥FEL FIH (Others)

72,

5. g 3 - 3% 5% (Publication/Presentation)

(1) Takato Hotta, Ryo Kitaura, et al., APS March
Meeting 2018, 201843 H 5 H.

(2) EHER, JEHER, MR, f, [SHmETRE
79 [EIRK AN =, K 80 4 9 J] 18 H.

6. BHERFET (Patent)

72,

—158 -



AR 7 :F-18-NU-0081

FIHERE BEER

FIHREA (B ARGE R A BRI D A2 IR A S~ D 1 it

Program Title (English) :Catalytic Activity of Oxidized Alloy for Methane Steam Reforming
FIHEA (B AGE CEAESR, LR

Username (English) Y. Shigematsu, H. Yamada

g4 (HAGE A i BRI R B LA E R

Affiliation (English) :Graduate School of Eng., Nagoya University

F—U—Fk Keyword JEAR - REEI L, RILKFBUWE, A4t

1. % (Summary)

Ni Z & GBI LLBRATEL | [RALKBSEIZTE
PEA R A2 (BRI 72, Ml IV TAZ L DK
RSEE S EAT -T2, Fio. SEM (LA i o #1582
EATWISAE R LD OETH LT,

2. #EBk (Experimental)
(R L7z Er etk ]

B BRIMEE (S4300)

[ 52507 1%]

FYEOHRICESE pRRE U HE RN E
VN, ZORICEEFE A B L TR LI AL | A% &K%
AL CORZERSE SR E T 2T,

3. fEH =22 (Results and Discussion)

Fig.1,2,3 [IZE LB OA 4 Fim, FE{LILER 2 Ff
[tk DOEeRE, LA 10 ReH#E O/ R 2R
T BRALRTALEE DRI CTHul 9~ 5 & IR bR 4 L7
% OB eREIIRCATLEES 2 F0 & bl LTV 2
ENRGY | BB AT 5 Z LI Lo THRERE D
AL TWD Z &R gnd, £-A&MILET 5 &k
RLEEFF R 8 DO (Fig 2030 1E 2> K & Zoki+-73
AR LTV D —J7, B LRTLEERE R 23 RV b 0 (Fig.3)
IEEEREICH /NSRRI BNAER L THNDZ &R
BInD, BESOBCALEIZE L T, E< Bz
179 & X 0IEER M B L, KENREET D LG
FERIC K-> THII LTV, 20 SEM g% B
% EWALALIRZ L0 R <ATH 2 &I L o TR
/NS 7R3 L, Al oR AR M L2 &
(2 &K o THMESEME ) EORSR A O N b D TH S
EEZbND, SEMIC LA RMEMBILIT L - TRMEB
2 L TR O N D K0 BRWEREATLERIZ X -
TR PEDN ) 195 2 & D3RR T & 72,

Fig.1 Before oxidation

Fig.3 10 hours oxidation
4. Z O - Kt #H (Others)

ZOWEE TROREH NS EEME T n Y = 7
N DRl EZ T T,
5. i3 - 72333 (Publication/Presentation)

L,
6. FEERFET (Patent)

72l
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AR :F-18-NU-0080

IR BRI H]

FHRREA (HAGE : %Atk CVD-SiC Ok 5341

Program Title (English) :Grain boundary analysis of polycrystalline CVD-SiC
FIHES (B AGE A —

Username (English) ‘K. Ito

Ar@sh (A AR (R EET =T YR

Affiliation (English) :Tokai Engineering Service Co. Ltd

F—U—R,/Keyword

1. % (Summary)

HITAL L RETRIOMEIEL T, miIRZEENE., TR b
RBMAERIEN, BiE O BN AR CVD-SiC(£
FEEERFICL QD A ETIZ, L—Y —BAHIC X R
[T 34T 2 T R L 7R 20w 6 & B 5
2T, LU, w7 u @ Bl82 D T RIR DARRED 737>
STWRW, 22T, KR DOTERSMLHTZATV, &5
IRHBANBAFE AT,

2. FBx (Experimental)
(FIAU7- e85 ] & mAE A
(5 71E]

HIERER SiC L2k CVD-SiC ZHEfEL 7=, D
% . CVD-SiC # D A& L, EARE 7 BT
(Hitachi High-Tech Fielding S5200)% T, #1224
177,

3. i L *=%% (Results and Discussion)
ERLL 7= CVD-SiC » K HE D SEM 4% Fig. 1 12~
KIR~10um OFE SR IR L WD I EN DD,

Fig.1 A SEM image of CVD-SiC surface.

AR TEREBLZS, . CVD, SiC

WIS BEIO C @ EDX nH#E~vvb v/ 4amrd
(Fig.2), RLFUZ Si <0 CMmAT D2 &7 BI—I20 L
TWBIENRS T,

() EREETEE

(b)

THm

Fig.2 EDX mapping images of (a) Si and (b) C for

the sample.

4. Z O - FFEt FIE (Others)

72,

5. i - 225383 (Publication/Presentation)
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6. 45T (Patent)

72,
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Affiliation (English)

F—U—R,/Keyword

1. #£% (Summary)

In this project, the fabrication of silicon thin films
fabricated by electron beam evaporation is
compared to those fabricated by RF Sputtering (in
Usami Lab). The different energetics involved in
the two processes will influence the final film
morphologies, even if process parameters such as
vacuum level or deposition rate remain roughly the
same.

These silicon films are to be used as seed layers
for heteroepitaxy. However, rough surfaces will
interfere with uniform epitaxial growth, and must
be mitigated. Previously, films in the Usami
laboratory have been made by sputtering. However,
sputtering is an energetic process that is known to
damage underlying substrates or films. Therefore,
replacing sputtering with a less energetic
electron-beam evaporation process is desirable.

2. Fk (Experimental)
[FUHL7=F703508] e — o755 0E
[ F2B 5 1%]

Glass substrate cleaning is performed in the
Usami laboratory prior to deposition. Samples are
transported to cleanroom in deionized water. Al is
deposited at 1.5-2.0 A/s followed by a 3 min air
exposure. Amorphous silicon is subsequently
deposited at similar deposition rates after
pumpdown. Base pressures for both processes are
~1x10-4 Pa. Film thicknesses are roughly 30 nm.

For the aluminum-induced crystallization
process, the Al/oxide/Si stacks were annealed at
425-500°C for 2hrs in an argon ambient. The Al
layer was etched using a 10:1 DI Water: HF
solution before samples were imaged via scanning
electron microscope.

3. fdt L% %% (Results and Discussion)

From Fig. 1 and 2, the difference in surface
roughness of the Si films can be clearly seen. These
results suggest that electron-beam evaporation, a
less energetic thin film deposition process, can
produce Si films with a smoother surface
morphology, making them suitable for subsequent
heteroepitaxial seed layer applications.

Further optimization of the electron beam
evaporation process is necessary to produce more
coalesced Si films with a uniform Si(111)
orientation. However, initial results suggest that
electron beam evaporation may be a more

CRIE . BEHERE, TR U AR LIS, ~TaI e AU LR Y — R

promising approach than sputtering for AIC-Si thin
film fabrication.

lpm JEOL 20
20 SEI SEM WD 2 Tmm

Fig. 1 Smootrface f Si islans fo by AIC
from films fabricated with e-beam evaporation.

Fig. 2 Rougher surfac . i islads fomed by . C
from films fabricated by DC sputtering.

4. ZOfth - FrEt #H (Others)
Funding provided by JSPS Postdoctoral Fellowship
(F17366)

5. w323 FK (Publication/Presentation)
None

6. BHH AT (Patent)
None
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1. % (Summary)

AT, M B IZBASE L7 M & 23 R BE D faf BERL - TR
BB 7 N A AT 2 BHORL 1 R T &£ H2 A (Nano
Imaging Tracker : NIT) ZHHT /A AL 5 T5 A1
Rl RO B ERHA BRELIZbOTH
Do AFENGEET, BEEWEE T ORBEZEL T
FWHZEATE $10-100keV D A4 % NIT |2
NI 52T NIT T AL AOMEREFAI A1 THOZEN T
%o ATV TIE, NIT 24 2 —&LTo
BN AR a7 AR SOV A X ZHERD 40nm D
FNZ, TOnm ([CTEEL 727 SAREBFE L, & O
RERFATI 21T 272, EHIZ, 40nm DT /SARIZENTUL,
IR T AT 5 B E LT B S0 TV 5
FLRLOHHIN A tEDT,

2. Ehr (Experimental)
[(FIRL7=E38E] A4 AN E
[ 52505 1%]

M BE L7 NIT 73 2% T T AT 7 HRR ISR,

TR T R 7 F N LB GRS LR AT~ 77 ¢
VLR T NA R A AENEE YT v~ Mok
vhL. 30-100keV DRFEAA L ZWREL, D%, Bilg

U428 T, RN I REZ R BRI LT, ZOBR NIT I3,

FEE AR ZHK 40nm BEO 70nm ([ZHHEL, ThENh
[ZOWTCRIERD FINACHEBREZIT 72,

BB UT=7 AL, A B LI E BT~ — X
O B #ENT AT A (PTS) & VT A8 BT 217 -
77
40nm fi LA FF ST ASA AZHOWTIE, PTS 23557 7R

RV A AENIRE, RO, B R E

Y RENDNTA=F  IOIZEDNFPRKFEZED, £
No&EZEFNTED—>THS Boosted Decision Tree
(BDTIZNT D& TR E ATV SHITRIFRDALER
T ARG ONTHTHIZE T, Il 7 — 2 ILiks T
IRME [ DR W REE A R LT,

70nm #EEa IS DOWTIEL, ZONFINE B IO R
ZRHil 4528 T, EEEOR B ERR TR T DR
ORI E T T,
3. gL %24 (Results and Discussion)

40nm fffb I 31T DR 7= HERE I DWW T Fig 1 /R L
7o ZOFERMD 7 F 0 (RHAA ) 50% D F H %)
T, R/ AXBRERE 95%DYEREN HERRSHL, 1D TC
AHWFFEN IV DRI = DA D RSN,

70nm ARSI W TE, BRI 21T 100keV
DIRFAFATIBNT A AT A2 1.5 T 15 %(w/
TG THHIENHEBIAL, Kb A X &0k D
40nm 75 70nm ERELTZ BT LD IEFHEE DOHE K
bR T HIENTE MBIZB T2V F —RIfEI
KFT2b00, FEMBIOKEE M LT HZENRHI5

NI B BB R IR T NARE L TOH % iR

® R il vt sampi] |+ Sl frdhing a7
It il | | =

(1/N) dN/ dx

VO ew (5,8 (0.0, SL07% /0.0, 0,01

el b7l e
1 02 03 o
BDT response

THIENTEIZ,
Fig. 1 Result of BDT analysis for NIT with 40 nm
AgBr crystal. Red; background events, Blue: signal
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(low velocity ion) events.

4. ZOfth - Kyt 918 (Others)
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5. i 3L FEFEHR

(Publication/Presentation) (1) Tatsuhiro Naka
“Directional Search for Dark Matter Using
Nuclear Emulsion”, ICHEP2018:,

Seoul,South Korea, July 4-11, 2018

(2) Tatsuhiro Naka “Directional Search for Dark
Matter Using Nuclear Emulsion — NEWSdm”,
Blois 2018: 30th Rencontres de Blois on “Particle

Physics and Cosmology”, Blois, France, June 3-8,
2018
(3) tEEMhwE, TR MEAEZ ., IRFER, A,
% HEE, BT, L NEWSdm 2R —ar oL
Tal i BRI NEWSdm(2) ~TREBRD A~
I IAE A TN ARG BITFIEOB R~ 12018 4E 9
H 16 A EMREIRATF p /32
fi
6. B rEF (Patent)

A O
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RAHEL « v 2T DAFFERT FIRE

PEREBANRRGAFIERT 1L 7K

« T UBEL AR TS HTT2 78 GaN REEFHITFEZBIF L. Tha AV ClidERE
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WD,

FAIN EoARIZ 31T B K M ZE BT |

(FEFAIFFE)
ARMEL « AT DBFFERT TR
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FALKRY:  ZocERIEIET WEER NE 1R
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(FE[FFIA)

RHFEL « AT DGR KK L7 hu=7 2EERIEE X —  FHEHESR
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- AR HBV D YT RE 2R L. AR TR E T GaN LT 7 + b
NIR B RAMEEEIT T,
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(FEEFIA)

RAAEL « AT DWFFERT Kk Ly bu=s 2EREE 4 — B HikE
3}

FALRY:  @FEMEWIEET R B2

- R IGER A 35 L, YAFRECTER L7z GaN R ET E X ¥ v LED L,
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