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DNA, RNA T, 77 = () 2B EiZE
TeREIR LU B SH A T A3~ 2 FTREE D BV 2 &
NS TWD, B hOBEMLEFIZIE. D LD
PREEI T TR ET D EBEZ BN T
V5 (V. S. Chambers et al. (2015)), > F v, IUE
$4 DNA, TUESH RNA 11, EMFUTEEL T
HEEIZELTHD BERLT 2V DK
Thdr~LH, ~NET ey, 3475
DNLE X TEORR Gy 1 & L THED SR
WZIBIE L TV 5, BT, EMVSGEET S Z
D 2 OD5 O ANER OBRMRIZ, e,
S OIZITAEMEN Z B RS 5 BT, EHE T
IRHEEZ TS, 2021 1L, TUESS DNA
NERT T ¥ u—VEHA~DEFA A A
s ERET R T ¥ — L L TERT
% A REVE A MRETT 50, = L CIUESH DNA
F 7 IV ES RNA 12~ A Z A A CH L Be
PR % BIRLT D e 21T o T2,

[1] UES{ DNA O F T ¥ —BiHME DT

~Nh o vuaa 7 4R PRIk h e —ib
MO BSEROAEG I TIX, KB TERINT
PR = ADEJEA A DFAREZ D,
Z DR A A ARARNTIENO T, EENT
IR X 7 X — BN FET 5, G EEEICED
DNA & ¥ 7 % —BiEtEZ ~d 2 NS
TV 23(Y. Liand D. Sen (1996), N. Sugimoto et
al. (1998)), SUSHEMEIZE 6202 S LTV aLy,
ZFZT, Fua hARLT U UIX (PPIX)~D
Cu?H i A B (B 1A b9~ % 4T Y DU 5 44
DNA [d(TTAGGG)]4 D F 7 ¥ — VB iFEM: % fig
L7 £7. 'H NMR (2 X 575, PPIX
IX[d(TTAGGG)]4 D 3’ Kt G-H /LT » MZRFR
MICREAT D22 L 2HLMMILT(K 1B), &
L C. [d(TTAGGG)]s D F 7 ¥ — ¥ {HMIL, Cu?*
TN (2B S 7= PPIX ORI A ~27 kLZE
{bDfighT %38 L CEEll L 7= (X 1C & D), PPIX
\ZxkF LT 10 Y ED[A(TTAGGG) |4 Z HRIN L 7=
By BUGSOREE DK 30 K325 2 & 05
LT Y | [d(TTAGGG)]4 23 % 7 Z —B 5t
BT EEHRTHIENTE I, ZO/RE
%, PPIX &[d(TTAGGG)]s D#HEAKRT, PPIX

£ G6 G- /vT » b (X 1E) DB MRl L Hi 12
BWT.GANLVTy hOFROEFEER IV
R VBRFEF I CUP BRI 522 LT £
D% D PPIX ~DEN M BE R D B MR
XN EERLTND,

1. 78 hANLT 4 U UIX (PPIX) 0 Cu?f A X
i (A). PPIX & PEATRIUE S DNA ([d(TTAGGG)]4) 7>
BAEMK (PPIX ZAREMETET) (B). [d(TTAGGG)s
DIFE T (C) & IEFE F (D) TD CuHfi A DE X D
BB LG AT v hOsy 1A (REMERIT, K
FGERT) & IRMRHOFHERT v~y
T(HEITE, REIXAEERT) (E).

[2] G-I vT v MTHER Lo~ DU ED
FRENC B 2R IK 5y DRI E

PUEEEH DNA, MUESH RNA (X, G D4 -
DARFREAIC L VBRIRIGEE L. GV T v
kEFRENAREE(X 1B k> T EER
TW5b, G-ANT >y FOFEEEKE S L, ~
LDRNVT 4 ) BED tn AX XTI
WL TWD, BB G- AT v MIA~LITHER
HICHE A L B LAl ENE 2 & DA R A TERK
I 5, BRALTLA~ L (Fe3h) & AT U B8 DNA
([d(TTAGGG)]a) DHE G KD~ LRI T 1k
WA A (CNYPELAL L 7= CN i o H
NMR A7 RJVIZEBWT, ~AE GHLT v



kN OFEfRF RN INSL U CTHREE L AL+ & L
TALBRITHE G 2K (Bl 1 HO (X
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L7z, 7. CNAHIMO~LQIEEA T LT
a2 NACHEKT D T ouiE, sl H20
DIKFE(H)FEAKRFE D) FENAREH TH T 5 H0,
HDO 35 X O' D0 £ ENDIREZ [k L 72 3
DO =7 L THM SN, 20X )7k
Z=— 7 RENER T 7 S OB, AT
HO DBfKPEZEMIZINI L, G-I vT v hD

HIVR = NVERFZ IR L KEBREEZTER L T
HI2h, KBEAZHBNZFELEL ., BHED H.O

i@%k%@ THRE L ONBR[EE L o T b
Bz D, SENL T HO OMEE OfiEiH 1%

G-HIVT v MIRED LoD DS il s e
DORBSEMRIA O BEE 2@/ b EEZ BN
5,
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Chowdhury, M. Kamarudin, A. Nogueira, Q. Shen, S.
Hayase, A. Islam, T. Sakurai, International Conference
on Solid State Devices and Materials (SSDM 2021),
online, Sep 27-30, 2021.

EN =

1.

N

6

(FBFE) “ W BRD> © AT AR ) & ') B

fEBE, Islam Muhammad M., [ %, %6 [BSH
WBLSER RN ES, A T4 2022 4F 3
H 22 H-25 H.
“Investigation of Deep-level Defects in S -Ga203
(001) Diode
Photocapacitance Spectroscopy” Fenfen Fenda Florena,
Aboulaye Traore, Takeaki Sakurai, # 8 [a])5H#EL
SPAFFRPNGRES, A T4, 202243 H 22
H-25 H.

“Impact of q asi-fermi level splitting and sub-bandgap

Schottky  Barrier by Transient

absorptivity on the Voc loss in CIGS solar cells” |
Hamidou Tangara, Yulu He, Muhammad Monirul Islam,
Shogo Ishizuka, Takeaki Sakurai %5 8 [Ali5 A EL
DEFENGHEHS, AT A4 202243 22 A
-25 H.

“Electronic structure of the Bi¥ 2011 (001) surface by
ARPES”, Liu Jiagi, Kenichi Ozawa, Kazuya Tajima,
Namiki Uezono, Muhammad Monirul Islam, Kazuhiko
Mase, Takeaki Sakurai %5 8 [BIiL LS FRZS:
e, 474, 202243 H 22 H-25 H.
“Study of transition process of NV charge state in
diode by

and photocapacitance”

diamond  Schottky barrier transient

photocurrent Junjie  Guo,
Aboulaye Traore, Toshiharu Makino, Masahiko Ogura,
Muhammad Hafiz Bin Abu Bakar, Etienne Gheeraert,
Satoshi Yamasaki, Takeaki Sakurai %5 8 [0l 422
DEFENHEES, AT A4 2022483 22 R
-25 H

CARy B TEICEDEFAEY LA R
BiVO4 SLEMOIER" R B, V% Vav, v
27 dvad A ATL A K E=)LL



i g, B EBE 256 BUCHHE SRS
e, A 74, 20224-3 H 22 H-25 H
“Analysis of recombination mechanisms in KF-treated
CIGS solar cells: Case of long-term Heat Light Soaking
(HLS)” Hamidou Tangara. Yulu He., Muhammad
Monirul Islam, Shogo Ishizuka, Takeaki Sakurai, %
82 [ B KA S, A T A
202149 A 9 H-12 H.

"Facile control of V/Bi ratio in bismuth vanadate films
by oxygen pressure in sputtering for enhanced
photoelectrochemical performance” Liu Jiagi, Namiki
Uezono, Sachin A. Pawar, Muhammad Monirul Islam,
Shigeru Ikeda, Takeaki Sakurai #f 82 [alJ&: ¥ ELS:
DIRFEINRB S, AV T4 202149 7 9 H-
12 H.

“Optical Detected Magnetic Resonance of Nitrogen-
Vacancy Centers Generated by lon-Implantation in
Vertical Diamond Schottky Diode” MuhammadHafiz
bin AbuBakar, Aboulaye Traore, Junjie Guo, Toshiharu
Makino, Masahiko Ogura, Satoshi Yamasaki, Takeaki
Sakurai £ 82 [Alit B EKF A iaE s, A
YIAv, 20219 A 9 H-12 H.

— 107 —



2 2 RIEVE

<WFFERER >

WIFIEE ClX, HmEAFOMEND, BTk
FHIRARE, A - SR -8 A B (T B o 2 LA
Ytk FERERAR O FHA & HIE Z s & L2 AFgE
EEDHTWD, o FICBIT 5 E FIRIED SRR/
TOHEIRIT, 2B ORIG, BBk Ok
PEABfRT 5 ECHEREWR AT 5, 2021
FERE T BBy 1 OBLE O FEZERT T o A]
FULICBE L CRERERBH -7,

[ 1]picene B —ElmED N E FHEH &~ » v
v 7L FEZE M TC O#LE O A RAL

T L7 hua=J AT, ZAEeflT 5
R A B O PEHRE IZ B WD TR (L) S
DHESINTZET MM ZER L, (2% DR
BHZB W CTEEILFHANC L v BEOE it %
FHAT 2 Z EMEETH D, AR TIE, HiE
f Ag(110)2% 1 1= (C picene ZHEfE S5 Z L1
X0 FnmEmOEmE CEYI D L E A T
B U7z, & OFEHT % L. %> 7-#F UVSOR BL6U
W CHAESRIEE I E TS 252 L TE
SMRIEEE 43 JE(UPS), R OVEE B~ v
Z(PMM) Z &l L 7=, UPS A7 Fnb
HOMO, HOMO-1, HOMO-2 % #§1E T& 7273,
INHITTEE L TR BfEICOEET S 2 &
N#ETH 7=, PMM L, EZEM CTOHED 7
— U B L BRI o TWnDH T b
DEHATWD, ZHATEH LIS L7 PMM
TR LT RNy 7 7T v ROALER
AT 72 BT, EZERTTOEERIR Z S X
w7, ZNick-> T, HOMO, HOMO-1,
HOMO-2 % 43 L CHEZE[M TOHLEIR 2
B 52 ENTE, BoIRERIT, L0k
RED picene Doy FHLEZH WY I 2 b—
3 EHWTHIETE L NG EZBRTO
BREDNRELSERTELZ T VRN &2
B 62T 78 o T, BRI COE 1 Ok
R A PR D L CEHEERERE D,

[2] 75—V o Tlck SN AR5 1
LB O ERE b RV EE(STM) & & R ik H
SE %85 (FEM) & V) 72 F222 R C 0§l o w] #i]
it

(1) STM % Fv 7= S22 TR

SFRED Y Coo D7 T — L 43113,
FA0r 0l (RS bR L 720 JE
DICIERL T 2 R 180 iE [ FEH L L 72 #ilE
superatom molecular orbital; SAMO) % BT 5
ZENRMBRNTWD, ZDUENIL, BTAITK
SRYLELA L, A FIRICISWT, Fricz
BHEORKIZRVEDL L WS T L THH
EINTWD, W, ZHOHIXIELHFUEN & 7o
TWAHMR, STM ZHW5 Z L2 kv FEzEMT
AL T D Z ENARETH D . EBRZ STM %
HOTBHI SN TS, 72720, ZOHENIL,
IRV FTEREGLS, ZTOFET, E
BRICE FHEICIEH T 2 L IXNEETH 5,

Li #NE3 5 Z &1L Y SAMO #lE D = %L
F—NELS R EBRTPHREIN TV, filT
2720 | FEEBICHIE S 7= F T Ceo 0 TN
W LA ZEANTHET, Li WE Ceody
+ (Li@Ce) % KEICART S Z LNHHE

72T, ABFFETIE, Cu(111)FEM EIZ Li@Ceo
HATFEZ2ERE L, STM ZHW T, ZEMic#
DOEAFIEZFH L7, FEZEMGE LT, 1<
27120 SAMO HLUEDMBLI S 7243, p-SAMO
BLIE 2BV T EHIREN R I 2RI IERTE
LTCWAZ ERHLMNZRoT2, Z T,
SAMO #E # B FkIZIEHT 5720 0% 1
HTHY ., INEREL LB SAFENE
MAL3 2 Z LR/ END,

(2) FEM % A7 F222, FERFRIFHAI
Sev & RE b U7 R EE IR B g S
NDEADRE— 2 OFRRIL, JeirikiE & fiok
N5 Z L b ERMHBEMBI(FEM) &
Mo, ErRemEm Lo 7 =y MK,
R OEZEMTOFHEEE LTHY
bNT&Ez, —J, 2o 2WsE LT
BRIZ, T ORICHIGT 5 & TSN D N
—UMEHAIEND Z ERH o T F ORI
FTREI ST I o tz, Tl T,
JeuilZ Ceo 3 WA ST 2 A, KFEHFT
OB IHEERL L 7= SAMO #uE 28 R I8 <
XHZEEHLMT LT, Zhi, AL 2o
BT I v DT )b I ENITEDE TN

— 108 —



BEZEH T B BRI WA o B DIE S A HENL
AR L TRt &b Z iz %
DOHLIEDFEZEM TORRN AT Y — BIT
AN bLDLRRTZENTE D, FHINTER
L. T ORHIECE , WA NLE DI IR
L. FEREHCTHROXFRE, MR, JERSE
LCETHZEE5HAILT, 37205, FEM

3, FelmlZ g LT D5y Ol & 22

FEEEMTAZ V—v BT INTZHLOTH
HZLEEEWRLTEY, REOE FEEE,
{LZROG T OB PSR A F5  FERER CEHEIT
XL FHNEIC Y DD LD LIRS
Do

<G>

1. Yusuke Fukami, Masato Iwasawa, Masahiro Sasaki,
Takuya Hosokai, Hajime Nakanotani, Chihaya Adachi,
Keiki and Yoichi “Direct
Observation of Photoexcited Electron Dynamics in

Solids

Delayed Fluorescence via Time-resolved Photoelectron

Ad . Opical Mater. 9,

Fukumoto, Yamada

Organic Exhibiting Thermally Activated

Emission Microscopy”,

210069 (2021).

2. Naoya Sumi, Artem V. Kuklin, Hiroshi Ueno, Hiroshi
Okada,

Yasuhiko Kasama, Masahiro Sasaki, Pavel V. Avramov,

Tomoyuki Ogawa, Kazuhiko Kawachi,
Hans Agren, Yoichi Yamada, “Direct Visualization of
Nearly Free Electron States Formed by Superatom
Molecular Orbitals in a Li@Ce Monolayer”, J. Phys.

Chem. Lett. 2 , 7812—7817 (2021).

3. Masato Iwasawa, Shinnosuke Kobayashi, Masahiro

Sasaki, Yuri Hasegawa, Hiroyuki Ishii, Fumihiko
Satoshi Yoichi
“Photoemission Tomography of a One-Dimensional

Matsui, Kera and Yamada,
Row Structure of a Flat-Lying Picene Multilayer on
Ag(110)”, J. Phys. Chem. Lett. 3 , (6), 1512-1518

(2022).

— 109 —

<

TRIER>

[Py 27

=

N

~

WV M, B BUE, ek B LE PE—
[Co W FIMEZ N LI ERE i % — TR

BEREOMRIA ] 2021 AR5 82 RIS B Tk T4

T2 10p-Nal -2, F > F A >, 2021.9.10-13.

B SR, B HE, R R, xR BV

Bk F—BR, U PE— [7 BT 7 RREWHE
\Z K AERIEE TR OBHFE | 2021 4R35 82 [alii 8
FEIKE AR S 10p-NaL -3, A2 T A v,

2021.9.10-13.

AL W VR RE BBRR, B fEL
xR E¥., = HF#, ER BFE

[Graphene/SiO2/n-Si FE @& D> & D= N2 E Tt
HIRAR | 2021 4R 82 (115 Wy HR S S Bk A0 il
2 10p-N@l1 -10, # > 7 A >, 2021.9.10-13.

W PE—. Tk IS, B BT Meax R IR,
& Jolst, WTHL FEs, KSR ZeE. EfE STt
L8 % [Li@Cro OIS 145 T HLH (SAMO) D ELH:
R 2020 4555 82 I MBI Sk 2
11p-N323-2, A7 A4 >, 2021.9.10-13.

I PE—, B8 AEA, BE dM, xRk B,
AE fath TEEME(LIEIE® Y(TADF) 5> 1+ € zIPN
Hioy1JE L iEsR L OIS SRS 2022 5
8 [EUGHMIR PRI 25a-E304-1, H
IEBE RS PR X v XA+ 4 T4
2022.3.22-26.

TEAK AFEE, BBE BOE, xR IEFE, dLE KR
i fz, M R, EEE S, BRI OR.
(WHE P£— TLI@Cr OMBIF 153 T HLE(SAMO)DH.
BRI (2) ) A2 2022 F55 6 EISAY
B RBANGHE 25a-F304-5, # ILZEBE R
TR 2 v L /R A+ 24T A L, 2022.3.22-26.
M B R B, BRE B, fix K I,
(L P£— [Graphene/h-BN/n-Si ffiJ@#ik 2 & D H
BB A TSRS 2022 4R 8 [BIR
A B P BTN S 26 -F308-8, & [LIFFE K
MR v R+ AT A v, 2022.3.22-26.



FiE
<HFZERR S >
WIFE=E TiE, kU —= L7 fr=

JAMBEIRT A RN R¥ vy » 7 EERO
TEPEREAL « SERMLIC AT T sl KB « ASHiRTE
iz E A 3 (ESR) 2t & 0z T -
TWB, ETANAL A5 D Z LN TEDERMR
i ESR (EDMR) FEAfiAN e K DR & 72> T
DN AFEEITZDY =2 —7 VD7 EDMR
EBAEEIEL TWie, AiEEILRIE T A F

(4H-SiC) . #fk AV 7 L (GaN) ZH L #H
B LD T AREE IS A YE FIZET D01
TREEZ LD D,

[ 1] 4 FYELFDOP RF—

A AT NI RXy v 7 54eV OfA
TA R¥y v 7HERTHY | Z OO FEK
TIFISNEIC p B (R F—7F), nfL (U
v =) OBEHEAFRETH D, Lirln
D P R—vr 7I—EiTiEia< (Ronk
WFERER CORFIRE) . XA PEL RT3 R
BIROR MR w7 Lo TS, FHRTHD
EHAAYELROP RF—DFEFIREZD T
DNREEHATH D Z ERnhoiz, Hl2iX, v~
Ja P RF—IL TakFE, 4H-SiC D P R
—IX Coy X THD, XA TVELRTIE? £
T HHETE LTV 7Z20,

vz 4H-SIC £ HiZ P R —IiX ESR
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1. Y. Abe, A. Chaen, M. Sometani, S. Harada, Y.
T. Ohshima, T. Umeda,
detection of TV2a-type silicon vacancy spin defect in

4H-SiC MOSFETs", Applied Physics Letters 120,
0801 (5 pages) (2022).

Yamazaki, “Electrical

2. T.Umeda, K. Watanabe, H. Hara, H. Sumiya, S. Onoda,
A. Uedono, I. Chuprina, P. Siyushev, F. Jelezko, J.
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vacancy center in diamond”, Pl sical Review B 105,
16201 (13 pages) (2022).

Isoya, “Negatively charged boron

(Editor’s suggestion)

S. Mizushima, T. Umeda, “Electron paramagnetic
resonance study of silicon-28 single crystal for
realization of the kilogram”, Metrb g a 59 025005 (13
pages) (2022).



i P
<WFFERR >

WHFIEE TlX, XU —F 31 2 & LCHEAL
SN TS SiC-MOSFET D@ (b4 BfE L
T Si0y/SiC FHIZMED Ba AT H 7 at
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AR+

fEH L 72 5% RCA ¥Eif S a7z n M 4H-

SiC(0001) Tl %, BaEAIZLLF D 2580 Lk
B L7z,

(A) Foxr NBEZRLT- Ba fiitiklk, £ ipeS
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1. S. Skine, M. Okada, T. Kumazawa, M. Sometani, H.
Hirai, N. Serizawa, R. Hasunuma, M. Okamoto, and S.
Harada, "Free carrier density enhancement of 4H-SiC
Si-face MOSFET bu Ba diffusion process and NO
passivation” Jpn. J. Appl. Phys., 8 SBBDO08 (2021).

<ERRER>
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1. BEARRFE A, Yeis G, PIHEAL S &
[SiC I Ba @ ABRLIE O m N AL M) 2 82 [A]
i IR K ZR AR I 2 . 2021.9.23
2. FEJTREE. RAE F. EWE B THFRRP co=
F 2 gD BB A LEID K D Si0, E R
TEOATREAN ) 25 82 [alhi B 2 RPN st
£, 2021.9.10
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BRDH, 7Ty MU RICZBITFAEAT Y VA
X, 1.3V THY ., EhH72 R RE%E B 1
1.3x10" cm? feV L RLFES HiLDH, T OfEIX
SiO./C [l GaN F v /R % L[A5ETHh 5,

SiO/GaN MOS & ¢ /XL & & TMAH (Zig T
7ot LB ERERICE AR C-V 2 HE L
TR A X 40T, B AT U 2 A DMK S
Nz, RIEFBENER L7 EEZ NS,

9au A0 0 10 20
Voltage (V)

4 (a) SiOx/GaN MOS & v /X % D i J& i C-V
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1. H. Okumura, T. Takahashi, and M. Shimizu, " Demonstration
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2D Boron Monosulfide Nanosheets: First Time for
Researchers to Develop this Nanotech Mechanism for
More Efficient Batteries, Electronic Devices

Marie Merales o 23 AMED

OOQOO

Scientists from the University of Tsukuba have justturned theory into a practical one by synthesizing the
first-ever 2D boron monosulfide (BS) nanosheets, which can be dealt with layer-by-layer to manipulate
their electronic properties.

Boronis a non-metal inthe lastfive years, chemists have just
hypothesized about the beneficial properties, as well as applications of two-dimensional boron-containing
materials.

According to an AZoNano report, because of their essentially massive surface sites and different electronic
statuses, 2D materials are ideal contenders for applications in batteries and other devices.

More so, incorporating 2D building blocks into groundbreaking materials can allow for higher control over
their functionalities

ALSO READ: Giant Magellan Telescope to Revolutionize Humans' Outlook and Insight of

the Universe
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Stacking the deck: Layers of crystalline nanosheets enable

tunable electronic properties

Summary.
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>

Date:  October 28, 2021

Source:  University of Tsukuba

Researchers have obtained and characterized two-dimensional (2D) boron monosul-

fide (BS) nanosheets. The bandgap energy of a single BS nanosheet was greater than
that of the bulk material from which it came. As additional 2D layers were stacked, the
bandgap energy eventually decreased to that of the bulk material. This result reflected
the tunable electronic properties of BS nanosheets, which are suitable for electronic

devices and photocatalytic applications.
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FULL STORY

Boron is a versatile non-metal element, but until the
last five years, chemists have only theorized about
the useful properties and applications of two-
dimensional (2D) boron-containing materials. In a
study published this month in the Journal of
Materials Chemistry A, a group led by researchers
from the University of Tsukuba brought theory to life
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Researchers Make First 2D Boron
Monosulfide Nanosheets for Electronic
Devices

£ b
.“""‘"”“”’Y

Oct 28 2021

Boron is a multipurpose non-metal element. However, in the past five years,
chemists have only hypothesized about the beneficial properties and applications of

200 nm

Researchers led by the Universty of Tsukubo obtain boron monosulfide nanosheets for the
first time and demonstrate unique electronic functionality that can be controlled by changing

the number of layers in the stack. Image Credit University of Tsukuba.

Scientists from the University of Tsukuba made theory practical by synthesizing the first-

ever 2D boron

)

which can be dealt with layer-by-layer to
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Researchers led by the Univessity of Tsukuba obtain boron monosulfide nanosheets for the first time a

Boron is a versatile non-metal element, but until the last five years, chemists have
only theorized about the useful properties and applicabons of two-dimensional (20)
boron-containing materials. In a study published this month in the Joumnal of
Materials Chemisiry A, a group led by researchers from the University of Tsukuba
lbrought theory to life by preparing the first 2D boron monosulfide (BS) nanoshests,
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