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6Gaz03 is one of the promising materials owing to its wide band gap and predicted high
breakdown electric field. Bulk #Gaz203 can be grown by highly scalable, low-cost, melt-based
methods. A #Gaz0s single crystal has a thermodynamically stable monoclinic structure (b-axis
unique) belonging to the space group C2/m. In this work, we fabricated the (AlGa)203/Ga203
high electron mobility transistors with p-type dielectric material and recess structure under a
gate electrode. As p-type dielectric material, we used Cu20. Cu20 (111) single crystal was
deposited on Ga20s3 (001) substrate using RF sputtering. Additionally, we homoepitaxially grew
n-type #Ga203 (010) with SiO2 material using plasma-enhanced molecular-beam epitaxy. The
(Alo.15Ga0.85)203/Ga203 HEMT with gate-recess structure showed a normally-off operation.
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Table 1. Sputtering parameters for the growth of CuzO by tunning the oxygen flowrate

Target Gas flowrate (sccm) Deposition Substrate Power (Watt)
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Table 2. Sputtering parameters for the growth of Cuz0 by various plasma power

Target Power Gas flowrate (sccm) Deposition Substrate
(Watt) time (min) temperature (°C)
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Olfactory receptors in the noses of humans and animals function as "odor sensors" that
evaluate differences and similarities in the composition and intensity of dozens of different
vapor molecules as "smell. However, the smell is often treated as a sensation, and it is difficult
to define smell as a quantity that can be quantitatively and qualitatively evaluated
scientifically. In this study, we aim to create "artificial olfactory receptors that select and
visualize odor molecules" through the systematic synthesis of organic dyes with nanospaces.
We synthesized donor-acceptor-donor type triad molecules that are covalently cross-linked
between electron-deficient naphthalene diimide derivatives and electron-rich aromatic
molecules as artificial olfactory receptors. Among them, we have selected organic dyes with
nanospaces and prepared a group of dyes that exhibit specific optical absorption and emission
property changes when small organic molecules are incorporated into the nanospaces. This
study should contribute to the fields of food, cosmetics, environmental measurement, security,

and medicine by increasing the sensitivity and variety of molecular size sensors.
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- BFZEREE  (Abstract)

A, FEIZI T 2 AMHRIRIC A U TR &2 R BL T 2 5 M B O BRFE ~ IR i & > TV B,
TIE TICAFRARERZ 1T, RIS CRliE L TR DM E OSSN Light-Melt
Adhesive %] L 7= (Nature Commun. 2016, 7, 12094, 557F5 6284184 5), Z OMEHL. BH
(LA FTRE T o D | Mt &Rl 22 R A /3L L 791D COMSRE A HAEL & L CEEE I
IR A7 b ERIFL, H LWORIHEERR S LTS Tnd, L L, M e L THE L
720, AEHNCEEE L2 0 35 IEEIRMBRMLIETH Y | HiKIEZ V), RIFZETIE, b o
EZTERT N, ZNETEA L CWISEREA B =X L LT3 e . AR L7250 %
1T7- X EEB A ORI D LU D BT LUV T LS T B RS A B A BR TS U T2, ARPEHIOE BRST
® ON-OFF OHTHRE DT DX A F 7 R & EEOEERE T % B9l 2 r I HIE T X 572,
B LR HERE - SERIBERIN ORIHIC D722 23 5,

In recent years, stimuli-responsive adhesive materials have been widely developed.
Previously, Dr. Saito invented "Light-Melt Adhesive", a unique liquid crystal adhesive
material that can be melted by UV light irradiation (Nature Commun. 2016, 7, 12094;
Japanese Patent No. 6284184). This material gave an impact both on industry and
academia as a functional organic material that combines heat-resistant adhesion and rapid
photoinduced detachment. However, there are still many limitations, such as the need for
high-temperature heating for thin-film adhesion and reversible reattachment. To overcome
these issues, we have developed a functional adhesive material based on a new mechanism,
"optical control of the flapping motion of molecules," which is different from the
photo-reaction mechanism that has been employed in the past. This material enables rapid
and reversible control of the dynamics of interfacial molecules and the adhesive strength of

thin films only by turning light irradiation ON and OFF.
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STRREOWRD THERERGE) BRETHDL, 22 THANTHLEBE2xbNLT 7 r—F R, FLAP
DEN 72 7 A B 4§ IE 2 W BREERG & LTz e iR B D Ty - 51 7V REPEH
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- WFFEEEE (Abstract)

AR, FREAEZ IS RO T BEEE AR5 2 & T, Ha7Ch bRiFERORICHR
Oy THSTHER) OBRICEKII LT, 2o THSTFHER) 1%, 5 —>2—2IC 1bit DfF
WEKMTE D720, (EROFERBIEZ @I LEDBEBEE ATV T30 2OAIHIZER 5 &1
RENTWD, EEE, 10nm O THSFFEER] BEZEELTZAT) TS AT 1 N2 A TE2AE
WML, ZOMEEE nﬂﬂﬂlﬂi}: A, =R (290 K) TAEY & LTHEI§5Z &%Eﬁ%ﬁ L7,
Z ZTARME T, THEMER XD AEY TS AOERITT, TIHEEM AR
DHRIZEF LI, %@ﬁ%, BATOT NV E D LA F LD %42“‘/#&?%0)j<% 7‘£7L FUD LA
YEMAWDZ LT, |RAMAE S 357K £ TRl FFRE LM L E 5 2 EICEI LTe, £, &
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Recently, we reported a "single-molecule electret (SME)" that behaves like all ferroelectric
characteristics without long-range ordering of dipole moments in the crystal, by utilizing an ion
motion mechanism in the molecule. As the SME can store one bit of information in each
molecule, it is expected to lead to the creation of ultra-high-density memory devices that far
exceed conventional recording densities. In fact, we fabricated a memory device prototype
implemented with a 10 nm SME thin film and confirmed its memory operation above room
temperature (290 K). In this study, we try to improve the performance of SME memory devices.
As a result, by using sodium ions, which have a larger ionic radius than the current terbium
ions, we succeeded in improving the retention temperature from around room temperature to
357 K. Transmission Electron Microscope (TEM) measurements confirmed that annealing of

the thin film improved the molecular orientation.
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An issue, which causes organic laser performance to decrease, is formation of triplet excitons
in organic films because the triplet formation quenches emission from organics and makes
organic films photochemically unstable. In this study, we focus our attention on establishing
conversion from the triplets to the singlets with a triple-triple up-conversion (TTU) process. We
doped an organic laser dye BDAVBI into an anthracene derivative NaNaP-A. In BDAVBI doped
NaNaP-A films, the triplet transfer happened from BDAVBIi to NaNaP-A, and the triplets were
converted into the singlets in NaNaP-A with the TTU. The singlets formed on NaNaP-A were
then transferred to the singlet state of BDAVBI, followed by emission from the BDAVBi’s
singlets. With this unique conversion process, we realized efficient lasing from BDAVBI in a
very long timescale. Our results open a way to realize organic laser devices with even higher

performance and greatly contribute to next-generation materials science and electronics.
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