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GaNEIRDFEEZE LT, ERDBIEFRYMEELCHE WG EREN, AR EDRIEZEAWLSCVD
[CEB L. ROEFIIZK S GaN EiREEZOMAFRZHIELTWS, XEEF. cAY 77
AT7ERLEICEROHERZRET HICIFER (9600°C) Ny IT7—BOBEANFHNTHS
EEBELMNIT B ELIC, BREEE 1100 CI2EWT/AY FIFEAENTEMN L BE D GaN i
896 un/h DEEERETHz,

[ SEDERM ]

FRFEORE. FHORBELISHMOERELZELT.BEMET INANDEMAZR S,
FICh-BNIZDWTIFE, S o ITHERMS S URETFEEORLERY GRENKLR.BF T/ R,
A A=V TIEREBREY.
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1) N. Umehara, A. Masuda, T. Shimizu, I. Kuwahara, T. Kouno, H. Kominami and K. Hara, “Influences of
growth parameters on the film formation of hexagonal boron nitride thin films grown on sapphire
substrates by low-pressure chemical vapor deposition”, Jpn. J. Appl. Phys. 55, 05FD09-1-5 (2016).

2) T. Kouno, M. Sakai, K. Kishino, and K. Hara, “Biosensing operations based on a
whispering-gallery-mode optical cavity in single 1.0-um diameter hexagonal GaN microdisks grown by
rf-MBE”, Jpn. J. Appl. Phys. 55, 05SFG02-1~3 (2016).

3) T. Kouno, H. Takeshima, K. Kishino, M. Sakai, and K. Hara, “Biosensors based on GaN nanoring
optical cavities”, Jpn. J. Appl. Phys. 55, 05FF05-1~3 (2016).

4) T. Kouno, S. Suzuki, M. Sakai, K. Kishino, K. Hara, “Periodic radiation patterns and circulating
direction of lasing light by quasi whispering gallery mode in hexagonal GaN microdisk”, J. Phys. Soc.
Jpn. (Letter) 85, 053401-1~4 (2016).

5) T. Kouno, M. Sakai, K. Kishino, A. Kikuchi, N. Umehara and K. Hara, “Crystal structure and optical
properties of a high-density InGaN nanoumbrella array as a white light source without phosphors”, NPG
Asia Materials 8, €289-1~7 (2016).

6) M. Kitaura, K. Kamada, S. Kurosawa, J. Azuma, A. Ohnishi, A. Yamaji, K. Hara:, “Probing shallow
electron traps in cerium-doped Gd;Al,Ga;0, scintillators by UV-induced absorption spectroscopy”, Appl.
Phys. Express 9, 072602 (2016).

7) H. Takahashi, H. Takahashi, K. Watanabe, H. Kominami, K. Hara, Y. Matsushima, “Fe’" red phosphors
based on lithium aluminates and an aluminum lithium oxyfluoride prepared from LiF as the Li source”, J.
Lumin. 182, 53-58 (2017).

8) K. Akao, T. Tashiro, H. Kominami, K. Hara, Y. Nakanishi, O. Marchylo, “Influence on Transition Metal
Doping of Luminescent Properties of SrTiOz:Pr Phosphors Prepared by Sol-Gel Method”, Proc. 23rd
International Display Workshops, 637 (2016).

9) T. Ito, H. Kominami, Y. Nakanishi, K. Hara, “Preparation of Deep UV Emitting ZnAl,O4 Thin Film by
Thermal Diffusion of a-Al,03;/ZnO Multilayers”, Proc. 23rd International Display Workshops, 639
(2016).

10) K. Hada, T. Akahori, H. Kominami, K. Hara, Y. Nakanishi, “Luminescent Properties and Particle-Size
Control of Eu Doped Sr;Al140,5 Afterglow Phosphors”, Proc. 23rd International Display Workshops, 641
(2016).

11) ZFEWNT - KE B - EEB 8D - AHEBE - MEBF - R FE, [Ga ZRZRAVSIEE
S[HEEICK D GaN BIEEDOE] , EFFEHREEFIBEMARIRS 116/430, 125 (2017)

fth, BRI E 3 ]

([ ER=ERREE ]
1) The International Workshop on Nitride Semiconductors, Orlando, (2016. 10. 2-7)
ftb 7 4

[ ERNFESHEREH ]
- ICAYEFES, EAB/ERABTARATLAERAMARLE 1 oK

[ BAFEEES ]
1) International Workshop on UV Materials and Devices 2016 (2016. 7. 28), Beijing
2) Global Forum on Advanced Materials and Technologies for Sustainable Development 2016 (2016. 6. 28),

Toronto
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[ A=A ]
B B EX EA
FE O£ BEL. BFR O RKHA. Il S, WA BRE. Fik K (TEBEMIER)

[ ARERF ]
BAMRZEE. 1T75ALYEIUTT9/00—0OME] & TREBEETRIZ & 2 ES SR
FIFREBFMOME] O 2 DORICKYHARZHEL TS,
I. TIAWYEYYUTTH/00—-08R
HEBRDERTHETINIVYEHR (BIRE 0.1 THz~10 THz) &, TIALYF vy
TEFENZEMHLRSEMED-H, AEDO IOV T4 TOEBHEBETHD, TINILYEK
(F. AR - FOMETFERLGLECOYEZER, ERLY LBV ERABEDA A DT
ME[RE. DNA, ERE. G AL F - EHMPMEICEAFERAARY ML JERAARY ML) &F
DEDHEMENH DS, CNOoDHEZIAL T, BEYEL. EVRE. ERZSH. BREE.
MBEBRELG L, FRERBLGEADEANAFTED EMREF NS DHAFITEZ S1-0,
BHRETEVSCT VT IANLYDHIRATL, TIANLIA A=V TV RTLORAREZEITL.
SRS ZRET OMELEDH TS,
I. REREEFTAICK 2ERPRERFRHZFOHR
FARR M & D RANGRERREBEEDEREN L, TAANX FEFMHNER SN T SIZATO,
TARX FREFERSOBMBRONGE, TARX FUSNDORFASHEFET IRIEICH
WTH, ZRAISFETETAANR MIFOREZANETH2=—IXMERL TS, CD=—
RIZEZ D=6, KB K ZHMHERBFVTILEA LREEEDOREHEREOEEEZM LS
H., IhITEY, TRARR NELEDOERLGEOHREHRBRICA LI ELIILEHELT S, &
I, F/RFHEEFHLLRARESNFRANMEE > TV IMEDOMAFIZL I RRFEDERIC
DNTHEEFZEIT,

[ FHHERR ]
I. TIALYEIIVTTI/BO—DOHR
(1) TIAIVYEMEE S S EHBICEE T HBFR
TIANILY (THz) BEEESEDBRE ERFHBEDENTNDOR R ZEMN LIZFHAED
HREEDH TS,
HiAE THz BFRASEIE S iR IE. TRIRD /DS WVIEICHR LT, BITER & RINRSZ EREIZEIE
TEDFANH D, HFLL GABARHDOBEBRIRBEZET 1=
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RETE! THz BFREIMEEI Y LRI, THZz KE BB LAEVVEDAENAEE CERALEELRAIEE
Thd, REABEDELATICLIEEZEREOSHRELOMAREEDT-,
(2) TIAUNYRYSTTFIANYIA A= TEMICET 2R
TIANILY TN TELRMEEMAEDA A =D UL D BEDHEDHEET o1z,
(3) TIANIYNRYLTRT 4 RX Y FOEELOHARE
THz FDORT 4 RX v FEBEZRVT, ADKIROTIZIELED., KEBVORERY. EEEY
ZHEALTRET DHFEOH|RZED. 7OV T4 TRELIYNRY O TAENEUTHI L%
~L7T=,
(4) BRET7VTTIHRHRETIANLYROA—Z2OHMR
WA T oA EBEDOPLtHRERAWVW T O THHEEROA -2 DEREZEDT-,
I. XHWEFAICEIERPRERNTFREZFTOHR
WHERRF )T ILE A LRHEEDO/NERLICET 585 E1To 1=,

SHOER )

TINVYELOUTTI /7 A0—0MRICEVTIE. FIALYT K. M OEHEE ‘J'c?i‘iﬂh
A A= TBEMOMRLZED. BLLIEREL. SRELZERL. CAPHOREZE
FRELEHRIC K HZESR ¢ﬁﬁh¥@&ﬁm®ﬁnlbhfﬁ TR ¢€ﬁﬁ?é?ZAXF#
DHFERET DV TILEA LEHRAEMTORL 25 ELZED

([ ERERRER ]

1) Catur A. S., Eko T. R., and N. Hiromoto, “An Attenuator Made of Soda-Lime Glass for Measurements
by a THz Body Scanner,” Joint International Conference The 3rd International Conference on Nano
Electronics Research and Education (ICNERE 2016) and The 8th International Conference on Electrical,
Electronics, Communications, Controls, and Informatics System (EECCIS 2016), (Malang, Indonesia), P.
77 (31 Oct. 2016).

2) N. Hiromoto, K. Mori and J. Sato, “Study on Material-Classification of Objects Detected by the THz
Passive Body Scanner for Security Screening,” 41st International Conference on Infrared, Millimeter and
Terahertz Waves (IRMMW-THz 2116), (Bella Center, Copenhagen), T5P.03.01 (September 2016).

fth 1 44

[ ERNFERERER ]

) BX BER HF I, i £— “TINVYKRTARAX Y FICLLBEENEOHMNE L
Wy T/TOT 4 TREEDLRES, " £ 14RFNESICAEEFSFS (RRIEXFE #
¥+ >/\X) , IR-17-06, AR-17-06, 1ST2017-6 (2017.2.2)

2) BXK BA HF EI ‘TINNYRTARXYFICKDBNRYOTREET VT4 TRES
FUMEHA, " ¥ 26 ARAFHRFSARRERS (BAMEHAREE BEIXXAH) |
2016-1R-06 (2016.11.18)

3 BX EA, %:‘ﬂtﬁ?4Z#VTF&%%E%%@NV&?%E&77?4jﬂ

EDMRELE,” £ 71 ALRAYEZENEZMEBEES (KEA YL, BT , 16a-B2-7
(2016.9. 16)
14
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[

[ #AZE=EME ]

# g :AHBE Bk

BRI M2 (28). M (24)

[ AEBE ]

BARF, BEFHF - T/ BEQER, WHFMERAETNA R, BET/NNA A~DISRICEY
BHMREITELOTVND, BEFHF - +/HBEICFE. BEOEKICEGVHLVVOMEAREERL, C
NEFATHITNA RGADHRZITHEO>TWLS,

(1) $BREFHFOERLEZTDT /NS RIGA
(2) XBEF 1 —F TILHFNMEL—TOHE
(3) BEFHFPYINY FHBB LERNEFHRT— FL—F~DICH
(4) $EKF/ BEDEREE LREYH

[ ELHAEEE ]

(1) IV-VI B+ BARRTBRFOREREICET 2ERORVERMGHEAZT S Z L, PbTe
REBRDE— Ry I FREY. ERECEXRICEATHIERNGTHELZTE o=,

(2) Si ZERE~D V-Vl EFEERODIEFI XS vIILEREEZRFK L. PbSrS/PbS L—HI(ZFH LY
TER/NIVRAEME CRE 3um) ITETILT=,

[ SEOERA ]
(1) Si BEREAD Ium FERFEAZ PbS = L—H DS
(2) PbSnTe REFHR7— FL—H DR & KK 25-50um HREAERRE L —F ORAFE

[ 2w - & ]

1) “Amorphous / Epitaxial Superlattice for Thermoelectric Application”, A. Ishida, H. T. X. Thao, M.
Shibata, S. Nakashima, H. Tatsuoka, H. Yamamoto, Y. Kinoshita, M. Ishikiriyama, and Y. Nakamura,
Jpn. J. Appl. Phys. 55, 081201 (2016).

2) “Thermal conductivity measurement of thermoelectric thin films by a versatility-enhanced 2omethod”,
R. Okuhata, K. Watanabe, S. Ikeuchi, A. Ishida, and Y. Nakamura, J. Electronic Materials 46(5),
3089-3096 (2017).
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- Takayanagi symposium 1 {4
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[ BAR=HAHKE )

BN E. KB ShEE (TEEEIH)

RS - e M

M EE: \RLD—TIy b (FHHAEE. 5 ALD)

BLRE: v -vvyia D3, BE). T5Vv—TF73> - FsA—FT—E— (D1, BH)
EEERE M2 (18). M (148)

[ FEBE ]

BRF, BEFIFSUCREEDST / THRAREZRIEHEEN TEMEELGER - YATLEL
TERELFERBSHIOFRMEERICEMI A LEEZAMNE L THREZT>TV S, JED
HRBEL. T/ TNARZFAL-BEOESREL Y — DR EEEILELTH S,

[ ELHERR ]
(1) RETSXEY (P) ZoTFHF+E S0l 74 & 14— FDixE

SP7oTHFETH FFA A= FICAZROAS LESHRIC. OABREREOE—INT >
THEEOBREDERRICHIEL TS T b %, KT+ MFA A —RIS&KdN\A1F DT
DEBICAEIT, KBRRT AU FUTFTREAICTEDVEMAE - HMST SFIREFEILIL, {1&
[Tk DEIEREILDREICRIILT=,

REMDICATFHT DHEEF, RFEBEL I+ FEAF—F - FuTITH L TROICEKET 2
ZrHY. HAHBE (B FYIHOZER) ARELLDIRENH o=, CORBEEERT D
EOICEEASTHRERTRICHT IBREEZHERTEIHFRE SP 7o TFTEBFEL. HMABE
Z87M1 (60ul) ITELTRALER-.

(2) SOI MOSFET [2&k DB — T+ b ViR DiRE

B—J+ bUBEEOEHIZIE. SOI MOSFET O F v RILK. &, EEH 100 nm BEMN Zh LU
TTHEIRENHY . ARIHE (BEFHE) NMEVEELHoT=o COMBEEZBRRT 510
2. AuDRDBA - FoTFES—FETHMNSFET 248 L, TLY bATATL—23 Y
[CEYRDEAPREIERNEHIZEZELSE DT/ Frv v TEHHT 2RMERAR L1

(3) THz BHAR DO A —4 RO R

THz AARO A -2 DitEER L ZBNERDIEREp LIREFRE (TOR) DIXEMRERT=&
CAH T EPLIZHABLTpALEND E TRRAMBET I HEKMNRH SN, PLITTI &Y IRIERN
BOADGC, THz A RAA—R ELT2I3EORENFELND LMD 0T,

(4) BEFFSUORXE (SET) OEBRRAEICET &5

SIBEEF S ORI DOEREADERBUKFIEZETMEL . 1 6Hz DSREIKTHBRIERLIFF
I dFEZREL-, LML, COREKKIIEE MOSFET IZHIRShI-fETHY . EEF LSV
DABEREDMERERT LD TE G 21=,

SRR SRS L=/ Sy FEHE HFENSFET OF S RBT 2#EET D Si #i#R SET %
FrcEEL, BRMETOIMEERERE L=,
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SHOER )

SP7UoTHHFETA FFAA—FIZOVWTIE, BIERERRZEICHEL. £EAYEOHELEIC
KUNA A2V TERIL—Ty MEDRBELEE5, SOI MOSFET BE— T+ k URHIRIZDONT
E. SP7UTHICLDEFHERALOMRERAMILT 5, RAA—F[EA A =D U DOERICH
(T BAtE oY —DMHRER L & B ORET EIT S .SETIEXSI £ LLFEBDOT/NM AZAWLT,
HRNICPFEINIBESERERFEOEIIZBIET.

[ FMEmX - &FF ]

1) Hiroto Sato, Atsushi Nakamura, Amit Banerjee, Kenji Yamada, Hiroaki Satoh, Jiro Temmyo and Hiroshi
Inokawa, “Strong Quantum Confinement Effects in Nanometer Devices with Graphene Directly Grown
on Insulator by Catalyst-free Chemical Vapor Deposition,” Current Graphene Science, Vol. 1, 2017. (in
press)

2) Amit Banerjee, Hiroaki Satoh, Ajay Tiwari, Catur Apriono, Eko Tjipto Rahardjo, Norihisa Hiromoto,
and Hiroshi Inokawa, “Width dependence of platinum and titanium thermistor characteristics for

application in room-temperature antenna-coupled terahertz microbolometer,” Jpn. J. Appl. Phys. Vol. 56,
No. 48, 04CC07_1-5, Mar. 27, 2017.

[ 2R - 355%F )
1) %I E. SIi TNAR - TOERBMOBRAHEE —BRER EERE— BHE : MHFAT) . F2
Z6.48 INIEHAABFEEESB] pp. 168-172, A /N\—Hikt>4%— (ERE). 2017. 3.

( EffzEEREH ]

1) Amit Banerjee, Hiroaki Satoh, Tiwari Ajay, Norihisa Hiromoto and Hiroshi Inokawa, “Comparative

Investigation on Platinum and Titanium Thermistors for Room-Temperature Antenna-Coupled Terahertz
Microbolometer Application,” 29th International Microprocesses and Nanotechnology Conference (MNC
2016) 11P-11-106L, (ANA Crowne Plaza Kyoto, Kyoto, Japan, Nov. 8-11, 2016).

2) Amit Banerjee, Hiroaki Satoh, Ajay Tiwari, Catur Apriono, Eko Tjipto Rahardjo, Norihisa Hiromoto and
Hiroshi Inokawa, “Width Dependence of Platinum and Titanium Thermistor Characteristics for

Application in Room-Temperature Antenna-Coupled Terahertz Microbolometer,” 2016 Int. Conf. Solid
State Devices and Materials (SSDM) PS-2-12L, pp. 695-696 (Tsukuba, 2016.9.26-29).

3) Hiroaki Satoh, Taiki Aso, Shohei Iwata, Atsushi Ono, and Hiroshi Inokawa, “Refractive Index
Measurement of Aqueous Solution using Silicon-On-Insulator Photodiode with Surface Plasmon

Antenna,” 2016 Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor
Devices (AWAD 2016) B1-3 (Hakodate Kokusai Hotel, Hakodate, Japan, July 4-6, 2016).
fh 114

[ ERFESHEREH ]

- WRE RR. AR SAEA. TR M. BN FE TREISXEVTUTHAS0l T4 FELA—F
FRVEBERFEAEICEISKTEDV—EF FURKESOEHA] £ 64 QICAMEBEZRESFTZME
R 16p-F206-12 (/N> T« DfiE, MR, 2017.3.14-17) L6 #

[ AFEEES ]

* Hiroshi Inokawa, Hiroaki Satoh, and Takeo Ueta, “Highly Sensitive and Functional Photodetectors Based
on Silicon-On-Insulator,” 2016 IEEE International Conference on Electron Devices and Solid-State
Circuits (EDSSC'16) pp. 452-455 (The University of Hong Kong, Hong Kong, Aug. 3-5, 2016)

<) E. ERE SABA, TSOI EiRZFAL-SRE - SHEELELR] 2016 FEFFHRBEREFFE Y
YA IT4KR C1-3-2 TLY FAZY XFEERXE 2 pp. SS-13-14 (LBEKXRZF FLIRH.
2016.9.20-23) % & 3
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[ e - TN
EEELCD

% B.NG 7E

PR R BSE (D2, AEBSMABIRSA). ELT - T4LAIR DI, FAE)
BEBIE M2 (24, KEBHAFRSEE) . M (14)

[ AREE ]

DA F/EEERVWEE—BH., B—REY ., BLUBE—T+/ VEIEFEERIL, T
FILF—HEOESVEHNT /N X ZRIHT 5, BAMIZIE. LTOERZREHAT S,

(1) YUV S UPRBICETEZFY—ORVEDVBEEFA L - BE—E Rl

(2) VAV UPREIZEITBFY—URUVEVTBREEFALEZE—BRXE VAl
(8) Y)ared F—/\Y FRFZERAW-BEREHIE

(4) Va3 F/BEEZRW=T 4/ Ul

[ TLHARAR ]
(1) Silicon on insulator [2EI1FTEHF¥— IR ELVBEDENEHE
Silicon on insulator (SOI) LIZHZRLL 7= gated PIN diode ZFRWL T SOl T/831 RDF v
—VRVEVTBRENO TERMBBE Lz, ThITLY. ZTORBENERST— FNEEICHE
KIKBETLFEDOH-LGTMR % H =, (T.Watanebe, et al., Jpn.J.Appl.Phys., Vol.56 (2017),
pp.011303_1-5)
(2) B—2 4/ UH#EFEORE
)arh® =Ry MNEFEFRALEE— T4/ UHIEFEDREEIT 27=, (Y.0no etal,
Advances in intelligent system and computing, vol. 519 (2017), pp. 137-141)
(3) CP-EDMR =D EREEL
BEFRAREVHEBEOERMGEABLFETHS EDMR (Electrical ly-detected magnetic
resonance) &Fv¥—IRUETY (CP) Z#AEDHET- CP-EDR EZDESREILZTERL.,
HT Si0,/Si RERMEADERIZHII LTz, (M.Hori, et al., Applied Physics Express, Vol.10 (2017),
pp.015701 _1-4)

SHROEM]

SEFGoN-HMREER—RELT, Ef. AEVORBEBFHIHICCHTHAFZORLL8RE
. BRELERD, £, SEARELEI7 4/ VHEFEERET SO0, T/\1 RBEH
DERFTEED D,
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[ ZMEmx - & ]

1) M. Hori, T. Tsuchiya and Y. Ono, “Improvement of charge-pumping electrically detected magnetic
resonance and its application to silicon metal-oxide-semiconductor field-effect transistor”,
Appl. Phys. Express,Vol.10 (2017), pp.015701 _1-4

2) T. Watanebe, M. Hori, T. Ttsuchiya, A. Fujiwara and Y. Ono, “Time-domain charge pumping on
silicon-on-insulator MOS devices”, Jpn. J. Appl. Phys.,Vol.56 (2017), pp.011303 1-5

3) M. Hori and Y. Ono, “EDMR on recombination process in silicon MOSFETs at room temperature”,
Advances in intelligent system and computing, Vol. 519 (2017), pp. 89-93

4) Y. Ono, M. Hori, G. P. Lansbergen, and A. Fujiwara, “Manipulation of single charges using dopant atoms
in silicon — Interplay with intervalley phonon emission —”, Advances in intelligent system and computing,
Vol. 519 (2017), pp. 137-141

5) A. Samanta, M. Muruganathan, M. Hori, Y. Ono, H. Mizuta, M. Tabe and D. Moraru, “Single-electron
quantization at room temperature in a-few-donor quantum dot in silicon nano-transistors”, Appl. Phys.

Lett. (2017) accepted for publication

[ ER=ERRER ]

1) 2016 Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor Devices
(AWAD), Hakodate (2016.6.4-6)

2) 2016 IEEE Silicon Nanoelectronics Workshop (SNW), Honolulu, USA (2016.6.12-13)

3) 15™ International Conference on Global Research and Education (IA), Warsaw, Poland,(2016.9.26-28)

ith 4

[ ERNFEERREH ]
FICAYEFER. ERFRLGESH

[ BE#EESH ]
s VYA PRI ERAREITESH

( RE - ®¥ ]
1) 38™ JSAP Paper Award (2016.9), Toshiaki Tsuchiya and Yukinori Ono, “Charge pumping current from
single Si/SiO; interface traps: Direct observation of P, centers and fundamental trap-counting by the

charge pumping method”
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L B

( A=A ]
Z &B:.&X &9
BEHEE D (14)

[ ARERE ]

Our research on surface communication carriers and its applications stem from the surface-based
interaction concept that denotes a novel transparent spatial tracking approach for enhancing user
interactions with surrounding objects and environments. The research focuses on surface based interaction
models that encapsulate multidimensional position and orientation recognition methods aiming to enrich
human-computer interactions and bring to augmented graphical user interfaces with natural,
self-explanatory components and semantics. Imaging, sound, and vision information processing play a
central role in our research activities and projects. We also research and employ high resolution printing
and laser engraving methods and technologies for seamless blending with exiting content and for
unobtrusive encoding of physical objects and surfaces with applications in education and elsewhere.

[ ELGHARME ]
(1) Integrating Technology-Enhanced Collaborative Surfaces and Gamification for the Next
Generation Classroom.

We put collaborative student engagement in a non-traditional perspective by considering a novel,
more interactive educational environment and explaining how to employ it to enhance student learning.
To this end, we explore modern technological classroom enhancements as well as novel pedagogical
techniques which facilitate collaborative learning. In our setup, the traditional blackboard or table is
replaced by a digitally enabled interactive surface such as a smart board or a tabletop computer. The
information displayed on the digital surface can be further enhanced with augmented reality views
through mobile apps on student smartphones. We also discuss ways to enhance the instructional process
through elements of game mechanics, and outline an experimental implementation. Finally, we discuss
an application of the proposed technological and pedagogical methods to human anatomy training [1].

(2) A multi-user tabletop display with enhanced mobile visuals for teaching and collaborative
training.

Advances in technology provide access to cost-effective user interfaces that change the way people
interact and carry out their daily activities. Education is also benefiting from various collaborative
scenarios where students work together to overcome challenges while improving cognitive and social
skills. Indeed, as a way to improve learning, Information and Communication Technology (ICT) has
already become an indispensable component of modern educational systems. ICT brings a wealth of
online features such as short messaging and chats, forums and groups, IP voice and video calls,
cloud-based interactions and shared storage, etc., but it also forces students to focus on the screens of
their computing devices and use the content to perform instruction-bound and other tasks. Therefore,
despite all benefits that ICT brings to education, it could also have a negative impact on the learning
process as it might restrict natural interactions thus isolating students and limiting their experience. Here,
we investigate the effectiveness of using heterogeneous computing paradigms (mobile devices and
tabletop computers) in a collaborative learning environment [2].

[ SEROER ]

Continuing research, design, and development of novel digital information carrier patterns with
augmented capabilities for mark downsizing and physical embossing onto object surfaces and embedding
into volumetric entities. Exploring possibilities for various extensions and potential applications in vision
information processing for augmented interaction devices and interfaces in education and other areas.
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1) 7k:#E ME, Anchu Viswan, 5§ B8, {F8 E—, 4£H IR, “ TS5 XIE#EELHER T/ MAFE
FWEEREVAILABESRATL”, 2)—0T9 /82—, 260 % 6 & (2016) pp.52-56.
(2016.6.10)
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D “TLE-BEESHAOEEFERVTILE - HIEEEAE"  FBAE  KEREM, FFFEE
FRREIRS, 45FR 2013-006118, 4%3%55 6061384 5 (HRiF 2016.12.22) .

2) “WABAZEHT ST ERVHMEBAZBN Y SRE", AL KE BE HEE HEXE
+§f8 2016-230170 (HifFE 2016.11.28) .
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1) Masaaki Nagatsu, Anchu Viswan, Tomy Abuzairi, et al., “The Future of Nanotechnology for Medical
Applications”, (Invited Talk), ICNERE 2016/EECCIS 2016, Malang, Indonesia (2016.10.31-11.2).
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D kXKEHE, TH 28 FEMZFHTIFOXHHMEZRXEREMNZRMNE - IRHMMAZE
(2016. 4. 20) .

2) Enbo Yang , et al., J. Phys. D: Appl. Phys. 49(18) (2016) 185304 A% Highlight 2016 [Tt Lo k& hf-.

_37_



+/EDaryA4 T XEM %18
[ - TS

BN THATIZ & 5 MENS 7 1° (2D BAFE

FE-HIZ  BO /R (HASHIGUCHI Gen)
F/EDaVIZER  (FELY: IFEH EEIFERV

ARFEEMRERZRMTMRMIFER #RIFI—X)
B FBHRTOEX. DYAVMEMS TSR, ETYVY
e-mail address: hashiguchi.gen@shizuoka.ac.jp

I -
[ BAZR=HA8 )

E2d B :B0 &

BE &L EEZH R

ELERRE ik HA D3, #HEAN)

ELRIE M2 (34). M (24)

[ AREE ]

MEMS 3 fff[CE DK oY OT IV F1I— 4 DMEEMLIEE-HODHLLVTNAI RO T
FPORELET Y DVICKBHETHE. RUT/NA REAEICKDIEEZITS. HFICHMBICEHAKL
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(1) TLY L kMENS 7731 RDBAS
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ER Lz, TEEEOSREBICE THRECK Y. ZigBee RIEDERFEFZE+NEHTED
BEANFont.
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1) M.Suzuki, T.Moriyama, H.Toshiyoshi, H.Ashizawa, Y.Fujita, H.Mitsuya, T.Sugiyama, M.Ataka,
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H.Toshiyoshi, and G.Hashiguchi, A Bistable Comb-drive Elecrtostatic Actuator Biased by the Built-In
Potential of Potassium Ion Electret, Journal of Microelectromechanical Systems, vol.25, No.4, pp. 65
2-661(2016).(IF,1.939)

2) M.Suzuki, T.Moriyama, H.Toshiyoshi, and G.Hashiguchi, MEMS electrostatic inductive transformer

using potassium ion electrets for up- or down-conversion of AC current, Japanese Journal of Applied

Physics, vol.55, 107201(2016).(IF,1.122)
3) BAR., 7O FaI—20#HMH. BEBHIE. RFICHARM,. EIRFELIEH, ETIVUIFE
[CEOKHEHETVF2I—2DBHEILY bLy MEICK DIEETERE) - FiaE. BiTER

=. T8 2017.3. 31.

[ fE5R - B&EF )
D BAKR, PILAVAFZFALE NEMS BT LY bLy FRIlTEZDINA. BEMEHELE.

2017.2. pp. 16-19.

[ H&FF ]
1) RADBM RBRET/ N R, HFHBEOES $#FE 2016-231750, HFEE : 2016.12.10
2) AR RBRET /A R], HFHBEOES $HH 2016-231751, HEER - 2016.12.10
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1) H Koga, H Mitsuya, T Sugiyama, H Toshiyoshi, G Hashiguchi, ImW output electrostatic vibratory
power generator allowed by optimization of the proof mass, The 16th International Conference on Micro
and Nanotechnology for Power Generation and Energy Conversion Applications, Paris,December 6 — 9,
2016
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We are working on development and application of advanced laser
lithography technique for creation of micro- and nano-photonic structures via
two-photon photopolymerization of photoresist and modification of materials
by intense laser radiation. This approach allows fast prototyping of 3D
photonic crystal (PhC) structures, and electromagnetic metamaterials which
promise many attractive applications in optical technologies. Also, it allows
synthesis of deformable three-dimensional  structures exhibiting
solvent-induced volume change.

In particular, we focus on the following goals

(1) Realization of all-optical infrared detectors and image sensors using

3D photonic crystals

(2) Realization of 3D optical metamaterials by direct laser writing

technique;

(3) Realization of environmental sensors using 3D photonic crystals;

(4) Realization of micro-scale sensors and actuators that exploit

solvent-induced response of thin polymeric lines prepared using laser lithography.

[ ELHERR ]

Main achievements were obtained from studies pertaining to areas of research indicated above. Photonic

crystals with controllable structural color were fabricated, and relationship between the fabrication

conditions and spectral parameters of the structures were established; optical metamaterials having chiral

architecture consisting of helical metallic inclusions, as well as vertical-cavity split-ring resonators were

fabricated, and their application as perfect absorbers exhibiting absorbance over 80% was confirmed,

deformable photoresist structures exhibiting solvent-dependent response, and the corresponding volume

change were fabricated, and prototypes of solvent-driven actuators and environmental sensors were

demonstrated.
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We will continue the studies outlined above, aiming to realize micro-scale optical detectors and

environmental sensors as well as improve spatial resolution and speed of the laser lithography process.
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1) T. Jonavicius, D. Gailevi¢ius, M. Malinauskas, V. Mizeikis, E. G. Gamaly, S. Juodkazis, Nanoscale
Precision of 3D Polymerization via Polarization Control, Adv. Opt. Mater. 5 (2016), pp.1209-1214.

2) S. Rekstyte, D. Paipulas, M. Malinauskas, V. Mizeikis, Microactuation and Sensing Using Reversible
Deformations of Laser-Written Polymeric Structures, Nanotechnology 28 (2016), pp. 124001-8.

3) V.A. Gnatyuk, O.I. Vlasenko, S.N. Levytskyi, T. Aoki, V. Mizeikis, S. V. Gagarsky, D. Gnatyuk, K.S.
Zelenska, Capabilities of Laser-Induced Marks as Information Carriers Created in Different Materials, J.
Las. Micro-/Nano-Eng. 11 (2016) pp. 164-169.

4) R. Buividas, S. Juodkazis, V. Mizeikis, Local Photorefractive Modification in Lithium Niobate Using
Ultrafast Direct Laser Write Technique, J. Las. Micro-/Nano-Eng. 11 (2016) pp. 246-252.
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1) I. Faniayeu, V. Mizeikis, Fabrication Of Bi-Anisotropic Optical Metamaterials For Infra-Red Spectral
Range By Direct Laser Write Technique, The Second Smart Laser Processing Conference, Yokohama,
Japan, May 17-19 (2016)
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( ERNZFSRERER ]

1) I. Faniayeu, V. Mizeikis, Realization of Twist Polarizer Design Using Femtosecond Direct Laser Write
Technique in Infra-Red Spectral Range, the 18" Takayanagi Kenjiro Memorial Symposium, Nov. 15-16,
Hamamatsu, Japan (2016)
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1) V. Mizeikis, 1. Faniayeu, Direct Laser Writing of Optical Field Concentrator Structures, Progress In
Electromagnetics Research Symposium PIERS 2016, Shanghai, China, August 8 — 11 (2016).

2) V. Mizeikis, 1. Faniayeu, Direct Laser Writing Of Optical Perfect Absorber Structures, LPM 2016, 17th

International Symposium on Laser Precision Microfabrication, May 23-17, Xian, China (2016)
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1) P. Onufrijevs, P. géajev, K. JaraSitnas, A. Medvid, V. Korsaks, N. Mironova-Ulmane, M. Zubkins, and
H. Mimura, “Photo-electrical and transport properties of hydrothermal ZnO”, J. Appl. Phys. 119 (2016)
135705-1-7.

2) M. Nagao, Y. Gotoh, Y. Neo, and H. Mimura, “Beam profile measurement of volcano-structured
double-gate Spindt-type field emitter arrays”, J. Vac. Sci. Technol. B 34 (2016) 02G108-1-6.

3) Y. Honda, M. Nanba, K. Miyakawa, M. Kubota, M. Nagao, Y. Neo, H. Mimura, and N. Egami
“Double-gated, Spindt-type Field Emitter with Improved Electron Beam Extraction”, IEEE Trans.

(
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Electron Devices 63 No.5 (2016) 2182-2189.

4) M. Sugiura, M. Kushimoto, T. Mitsunari, K. Yamashita, Y. Honda, H. Amano, Y. Inoue, H. Mimura, T.
Aoki, T. Nakano, “Study of radiation detection properties of GaN pn diode” Jpn. J. Appl. Phys. 55 (2016)
05FJ02-1-3.

5) K. Ueyama, H. Mimura, Y. Inoue, T. Aoki, and T. Nakano, “Effect of substrate offcut angle on BGaN
epitaxial growth”, Jpn. J. Appl. Phys. 55 (2016) 05FD05-1-5.

6) K. Suzuki, K. Yataka, Y. Okumiya, S. Sakakibara, K. Sako, H. Mimura, and Y. Inoue, “Rapid-Response,
Widely Stretchable Sensor of Aligned MWCNT/ Elastomer Composites for Human Motion Detection” ,
ACS Sensors 1 (2016) 817-825.

7) T. Masuzawa, Y. Kudo, H. Mimura, Y. Neo, K. Okano, and T. Yamada, “Modification of internal
barrier in hydrogen-terminated heavily phosphorus-doped diamond for field emission", Physica Status
Solidi A 213 (2016) 2063-2068.

8) Y. Honda, M. Nanba, K. Miyakawa, M. Kubota, M. Nagao, Y. Neo, H. Mimura and N. Egami,
"Electrostatic-focusing image sensor with volcano-structured Spindt-type field emitter array", J. Vac. Sci.
Technol. B 34(2), Sep/Oct (2016) 052201-1-6.

9) K. Tsutaki, Y. Neo, H. Mimura, N. Masuda, M. Yoshida, “Design of a 300 GHz Band TWT with a
Folded Waveguide Fabricated by Microelectromechanical Systems”, J. Infrared Milli, Terahz. Waves, Vol.
37, No.10 October (2016) 1166-1172.

10) H. Shimawaki, Y. Neo, H. Mimura, M. Nagao, F. Wakaya, M. Takai, “Electron emission properties of
gated silicon field emitter array driven by laser pulses”, Appl. Phys. Lett. 109 (2016) 183106-1-3.

11) Y. Neo, T. Matsumoto, T. Watanabe, M. Tomita, and H. Mimura, “Transformation from
plasmon-induced transparence to —induced absorption through the control of coupling strength in
metal-insulator-metal structure”, Optics Express 24 (2016) 26201-26208.

12) P. Onufrijevs, A. Medvid, E. Dauksta, H. Mimura, M. Andrulevicius, N. Berezovska, 1. Dmitruk, L.
Grase, and G. Medinskis, “The effect of UV Nd: YAG laser radiation on the optical and electrical
properties of hydrothermal ZnO crystal”, Optical & Laser Technology 86 (2016) 21-25.

13) ZRFHREZF/ T LY b= RITHFT 57, J. Vac. Soc. Jpn. No. 1 (2017) 2-7.
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1) H. Mimura, Y. Neo, Y. Inoue, and K. Suzuki, “Fabrication and characteristics of highly aligned CNT and
P(VDF/TrFE) nanofiber sheets”, Inter. Conf. on Sci. & Tech. of Emerging Materials, July 27-29, 2016
Pattaya, Thailand, Invited

2) H. Mimura, T. Masuzawa, Y. Neo, T. Aoki, M. Nagao, T. Okamoto, M. Akiyoshi, N. Sato, I. Takagi, and
Y. Gotoh, “Compact image sensor using CdTe and field emitter array”, SPIE Optics and photonics, wide
band gap power devices and applications, 28 August-1 September, 2016 San Diego Convention Center,
USA, Keynote

3) H. Mimura, Y. Neo and M. Nagao, “Micro field emitters: emission characteristics and applications”, 2™
Autumn school on Advanced Materials, September 8-14, 2016 Cluj-Napoca, Romania, p. 50, Plenary

4) H. Mimura, Y. Neo, Y. Inoue, and K. Suzuki, “Fabrication and characteristics of highly aligned CNT and
P(VDF/TtFE) nanofiber sheets”, 8" Inter. Conf. on Materials Science and Condensed Matter Physics,
September 12-16, 2016, p. 36, State University of Moldova, Chisinau, Moldova, Plenary

5) H. Mimura, Y. Neo, Y. Inoue, and K. Suzuki, “Fabrication of Highly Aligned CNT and P(VDF/TrFE)
Nanofiber Sheets”, 5™ Thailand International Nanotechnology Conference (NanoThailand2016), The
Greenery Resort, Khao Yai, Thailand, November 27-29, 2016, Invited

fth1 84

[ ERESRFREH )
- ICEYEBELGE1 64

[ BrEEEY )
CHZF /) VURU A ARE, BRSAT 3 H

_43_



F/EDavHA T UXRERM 3kiB
I -
AT/ BEEZAVEFRBET/AAMR
8 - EHF A & (IKEDA Hiroya)
FT/EDIVIFER (FHEL: IFEH BEFUERERERY
XEREAHLRHFRH ILER BFUHHEI—2)
(BIEY . BFITEHER WRT/ N1 ABEERF)
HM5E . FERKIZE. FEREFHH
e-mail address: ikeda.hiroya@shizuoka.ac.jp

homepage: http://nanote.eng.shizuoka.ac.jp/~ikedalab/
I -

[ AR=HAE )

B B tHE Eth, =AY EHEBH

BFEE:Yr5v/Ry - T LR (CREST HRIFAEE)

ELHFRE  ANLRTI g - RXoTaYSH 2 (BERERE DI, FAZE). IWT MR (BlERBRE
D3, #HEAN). $iK &KE (ALERERED2). LS - v oT o (BIERERRE D2,
E&). Fy> 3 T5Hha -3V BIERERD. BE). 274> - h—>
(BIERHEIE DI, FAE)., 77907 - RT4 < byl (BlERBREDI. FAE)

ELEE M2 (28). M (148)

2 4 B4 (44)

( ARERE ]

HAalk, YYarvF/ BEERALLHEE - SHETN\A ROREZEMNE L THREZTE
2THY. RETER HR) ZEARATIEOORET /NS AP —F/RAMILVEBERNMEE Y
DERELDORRICLELG., BESWRABLEMHUORAREZRLICHREZEDTN D, BENE
RBHRBBFEZUTICINET 5

(1) BRFZRVYIAVFT/BEICLLIBRELBFEOEHERIL

(2) F/ BEMHDO-HDORERFEFTMEM DR

(83) V73 TNVEETNARAATLF L ILBREMHORARE

[ FLMEBRE )
(1) 1BE SiGe EREDERN
BREIZEYMEEEZQEBNHAFTEL-HD.SiGERT/ 74 VIZLkbE0FLEHIE
LTWL%, EE 100nm @ SOI E#rIZ Ge #2578 L. BMLIEE1T5 C &IT&K Y 48585 SGOI Etr = 1E
HLT, CeRF &SI RFOMEELEKICER - REMBWNEZET LI b o1=z, HEML
BMERET D=DIT Ar 1A VBREICKYER SO RAICRMBEEATEDLI LS. KEEOHR
11o1=,
(2) KN ZAW =7/ BEREMHOE—Ry ) BREAERFTOBEE
T/ EBEMBDOE— RV BRBEZATETH-0OIC, KM (REECBEMEE) ZFIA LM
FEELTWDS, E— Ry I REZTMTIBRICVNELLGLREEZE KN TRAET 571=0I.
Si DREAERL(T LI LR DBEKRFEZHELZ. TOHER. 7V T2 RE 1x10""cm™
D Si I2HWT, meV/KDREGRENTEONT -, COBEIFEREICENTEF/IFEREL., &
HEMTEDEEEZED-BINSBVLETH S,
(3) In0 F/ #BE /M HOERLE—Ry I BEAIE
BKERZEZAWVWTINO;/ BEEMACRFRALICEERLIZILF L I EER LI,
TJLFRIILMHMHED. BRARBSLIUVESARDE— Ry IV BRBEAET 5-ODEEEZETN
TnEEL. AEREOHERETo>TWS,

[ SEDER ]
Sie 7/ TAVHHMDE— RV I RHBORAEZITL. BRIEEE RV IRBOEFRERLH

_44_



29 %, Tz, BFREFALEAMCERBTEREEZHBEL., SiGe 7/ T vYORELMMAEE
HEBRALMNIT B,

[ 2MmxX - & ]

1) V. Manimuthu, M. Arivanandhan, Y. Hayakawa and H. Ikeda, Reduction of the surface roughness of
Ge-on-insulator layers up to sub-nanometer range by chemical mechanical polishing, Journal of Advances
in Physics, 11 (2016) 4088-4092.

2) V. Pandiyarasan, S. Suhasini, F. Khan, A. Ghosh, M. Abhijit, Y. Hayakawa, H. Ikeda, Incorporation of
ZnO and their composite nanostructured material into a cotton fabric platform for wearable device
applications, Carbohydrate Polymers, 157 (2017) 1801-1808.

3) V. Pandiyarasan, J. Archana, A. Pavithra, V. Ashwin, M. Navaneethan, Y. Hayakawa, H. Ikeda,
Hydrothermal growth of reduced graphene oxide on cotton fabric for enhanced ultraviolet protection
applications, Materials Letters, 188 (2017) 123-126.

4) V. Pandiyarasan, S. Sathiyamoorthy, K.H. Chowdary, M. Omprakash, K. Krishnamoorthy, T. Takeuchi,
H. Tkeda, Morphology dependent thermal conductivity of ZnO nanostructures prepared via a green
approach, J. Alloys and Compounds, 695 (2017) 888-894.

5) V. Manimuthu, M. Arivanandhan, F. Salleh, Y. Shimura, Y. Hayakawa and H. Ikeda, Fabrication of high
quality, thin Ge-on-insulator layers by direct wafer-bonding for nanostructured thermoelectric devices,
Semiconductor Science and Technology, 32 (2017) 035021-1-10.

6) V. Pandiyarasan, S. Suhasini, J. Archana, M. Navaneethan, M. Abhijit, Y. Hayakawa, H. Ikeda,
Fabrication of hierarchical ZnO nanostructures on cotton fabric for wearable device applications, Applied
Surface Science, in press.

7) V. Manimuthu, M. Omprakash, M. Arivanandhan, F. Salleh, Y. Hayakawa, H. Ikeda, Phonon-drag
contribution to Seebeck coefficient in p-type Si, Ge and Si;,Ge,, IEICE Transactions on Electronics, in
press.

8) Y. Suzuki, F. Salleh, Y. Kamakura, M. Shimomura, H. Ikeda, Phonon-drag effect on Seebeck coefficient
in co-doped Si wire with submicrometer-scaled cross section, IEICE Transactions on Electronics, in press.
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* 2016 Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor Devices
(AWAD2016), Hakodate (2016.7.4-6).

* 2016 International Conference on Flexible and Printed Electronics, Yonezawa (2016.9.6-8).

* 14th European Conference on Thermoelectrics, Portugal (2016.9.20-23).

* International Union of Materials Research Society, International Conference of Young Researchers on
Advanced Materials (IUMRS-ICYRAM2016), India (2016.12.11-15). % & 2 244
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1) AWAD2016 Young Researcher Poster Award, #AK &3, 2016 Asia-Pacific Workshop on
Fundamentals and Applications Semiconductor Devices (Hakodate, 2016.7.6)
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