ISSN  1342-3193
IAE-NL-2023 No.83

News Letter

835 2023%F11A8

7
| Y SRS R R ST = s
ST T LW . o IS R S T L 1
T TR ., A I S i = e e e == p ]
B e e o SRR T T e —— na o
T LA - =]
e e Ny e L S e o Eid ]
L - 00— T T ] B e | ] T
AT ] e 1 T et I B SANEE B F o]
< TR —— ) P AEEAE | L UT TRAT [} R

S S =N TR TE e :w*q‘m ;‘}ﬂ e

N “ RET) -

4
L1

%14 @I RVF—BTSHRARERS > RIY A —| 03
5 46 BRBAETAF v (REFTRE —| 04
PATHEREATRTATURSRIERNYE —| 05
BFHR VIR —| 06
BrEDR—3 —| 07
FERERN —_ 08
MRFRBTEDERRRE —| 10
MEH—RYRHT « T - IRILF—FIREY5— (ICaNS) —| 10
\AREZERIED SORBORE —| 10
SISRAIZELIRD SOADEE — 11
sER —| 11

2 B 1

WRmRER, (V5—YoyIE—| 12
SEHRBOBIAN —| 13
~ i
BERSITRRERE — 15
SHED SOREHE —| 15
movEmR—| 17
SEmRROBERR —| 18
o B —| 18
WRFRGRSE —| 19

5l

o

http.//www.iae.Kyoto-u.ac.jp/

REKRZ T XRIVF—IE T2

Institute of Advanced Energy, Kyoto University







% 14 BT 3 V¥ —BISHARERS VKIS L

B VRIVLRITEER HEEMMETIFHAADET
2R BERNHEF

8514 BT 3V F—H T2 ERR > >R L. (The 14th International Symposium of Advanced
Energy Science) A, 202348 A30H UK) ~9A 1 H (&) O=HRIcHzD, HFEFH - HFH
el & OHETHBEEINE Lz, SBIOY VRI Y LTI WEFEICT | EHE, Rl [Research
Activities on Zero-Emission Energy Network ]2 &/E U HFEFIH - RRIFFHLEZNT L LIcPnT I v
¥ a VIRV F—ER Y N T —2ICBIT BRSO S S A HEtER HIE L TITbn X Lz, FHE
DY VRIY LNIF I TR, Y1 TOAREZNHEAESE U, e, A—2)btky g vidE
HOBINEFICHEE LT YouTube THEMFEE L X Uiz, A—F )bt w > a USEMN 252 %, /85
LIbEIF—SInEN 61 L. 2L DOWREICTSINNEIEEX Lk,

FIH OERANIEF#EE (L) —##) 2. EESRAseT (NIFS) fiEDEH HEe4
Bz L. Prospects of Fusion Energy and Paradigm Shifts in Fusion Science| %A ~LD& & |
K VRITLOBEICIh>Te, 7a—Y 3 VIxbF—ORK 2 FHE L T 5 RAHER THHEZ W
REEULI, £, YYRITLDA—F)ky ¥ a TR, 954, BN 5 LOMEFSEED D
MSRTD by TNV DEFECR 2 SV 7 2 & IERAERIOEMTbNE L,

PIHEZHHEKIE, FERAZ—t v 3y (EEMAFELRS GCOE @ 42 1) MMrbnE L, FE
FEXOEFEROBEN S, ZoBOOETORAZ—T L a—EFBEERAZ—y g VN
RIBN, ZHOBFEEEBICKDMIEEEED L. BOMREINTHET, 2EOKED DL OEESINE
W EBEENTEFHEFERIC, HERAZ—H ) MREENK L, i, #IHDYGMhEIEER
T3y g YIbF =gl RERA - RO RAZ—t v >3 > (RER 40 ff, H##55
40 fF. HERA 8 M) Mo, ERLHEm- PSRN O SN B aty v a ek D L,

ZHHIKB/ ST L)V F—E LT, Z&5 T [Symposium on Exploring Carbon Negative Energy
Science 2023, [High-Temperature Plasma Dynamics and Structure Formation Based on Magnetic
Field Diversity] W ZNZNA 2T A 2 NNA TV y FEXTHRES N, & 5ICEMNZFHRNFED 5N

* L7z,

DEICKY, POz v ya YIx)VF—MERy NT—TDE 52T EFCICOEN S AERE
R VIRY Y LRI
HICKRZ BT ENTE

F L7, BHICFELT
[ QS [2 SA: NZAVN
FirRa 2 HFEF -
SLFEI T HEE = | JLR -
BR=E, HYEFRER
Lo, 2L 0&ME
ISR - T
orrxsLie % ) “
OTEALHAL BT, £E8FH




55 46 MFEPREFBF v VN AEEXAE

TRIVF—RIFEBEMEREPT TRV F—BEERRFHRDE
#]E RTEA

A THER TR T v VS AFEEAS
EEEIG 2 ] DEBIF /MR SERN 2 > 2 —F i
AR EZRREE L THELTNSEDTHH, L
I FIRT v 2 RAD 4 DO (LA,
TV F BT 2SR, AETFREREAT. Bh SRS
A IS et 7e° RIERZEIC BT 25O B8
TR A EICABNT L, AIRRZ@E T, Hilgpe
HEOREBREOHEEMICRITA EZEELL
TVEd,

ARIMAE, ST EICFIIZIEF—ET D

L CTHD. 13FHZ WA T25F E R DR )

-
e

246 HDOEHFICH T [ 2023FT7H 5HOK)
IR XN, FEEDICIE 48 BB INLE Lz,
FHA TR, s 3OV F—BE T 2ERSEHT O
WA & LT, UK EES R & 0 TRIAEE
EZOFH —KELE - R I0E T O E REVERR
h—1 LRET ZH#HEND D . WESEOERZIEH
ENANENE Uz, £z, PR KE B 513,
[F /B DL — 75 TRV F—25 4 B 5
—WEDIN] OiENH O, F/YEZFIFH LT
IHRIVF =R K BT 2 12D DOMZENREANT &
NFE LK, RS, BENSDOHEHRE LT, JUKHER
BEEE5L TR T a—Ya =7 ) v IhAs
7Ty MR v =Y v OHE ZER KD,
[Ta—YaryIx)bF— (KRG K BHiKE ,
HEORRNCHI T =TT I RAZ—= T v T BEFIXNF—RESBRBERS
DR — FUERFE D ST B 22 AN — | D~

WelRE X Ulce ZTNETNDOMHDD &ICid, TERTRICH AR D B iR P BRI b X Uiz,
FRCE@AICR LTk, 2O THZEENRIZO R OFH « BHOBESE - fIFICF v L >
VBT D VSl E . NYF v —BEENZOFBUCIT L EUREOREFIC Iy hTE Tk
THREEEZ LV HIENSH S T EMEHREINE Uiz, ESKRTRICIE, FP b F—wots
R LIRSS E (NMR) O RZEDFMEINE Lz, 5IEHE-MmEMTbn, EEEED -
D DIEHRAHR NM TR DEANITONE Ulee RBIC, T8 URA ZZ2IZ U &9 % BIfRE DAL,
FRZRTHIONTZE R LI r5. &5 CICHEEH/IMEZER T > 2 — 1T WA R ZBEOHE T LI
BHOBEERLET,

Mo ta




FATHETERESEHEF AT IUPERIEHNAE

TRIVE—EFAREFT BERT S AIHARDE
HEEE B OB

20238 A 3 H OK) . FaMrh PR 5 LERL (B
¥ WBDH B 3 ORBERAR, HFIAT AR, [LEF )
ICFTIE 9 % AE0ER 35 BICEERIAE 2B L Uiz, SN
BEERTIAIWMHERH LD, TS XAOMIE, EAKE]
EWVWD A A MVTHEREFEZITOR LI,

& T x )V F—Z2RET 57D 1 BEEOER TS
ARZERT 20BN HD £, ZDDHICE, TITAID
WAWA YR, BT S X DiREZ L s idk
DFEHAo HALDMEZTIEERT T A5 DNEEDHT
%, Thxbb “TIAROU” ZFNB LT, TITAID
YIFRISImRAETCOET, ZCTHRAREO T OS5 L2 1LT
R AT EEL TR 5o T T I AR EBIZ L.
HbbE TR EFE > T TSI AXEHEIT> TV
Heliotron J 25E D582 R L TEH WX LT,

X CHICM FE—RREBIR DR EG TV F—, TI X<,
Yt LB .. tERE AR MVICBE L CEEZBIRWE
Lico A2 =3y B U TELNE I NS
BERDFEIEEE > TWB AR K E4afE L. ARt kA%
EOF NS, FEEEICIED & - EEEN R L B2 Y
WL TEREILL, b d <, TEICHHALE L,
BIRD TIRD ., & TV a— 7 2R A Mo E
FEEIFMEA>TVE Lz,

A X DORERE LM, MOfREDOL i, Az LIz BRE

FOZEF O BT T & . PET 1— REY]> TE- 72X
VU O T T m A B E— A— NI T/EL T
EHWVE LTz, TOREAREIEHICENS O TI M, MRl EERDERF
iz 0 & S HDFHMIT AT MIVEBIERT B N TEET,
FIAR— T+ VIR ETARYT MVDEEZRRAZZEETET, 7A T« 7 XETIEEHABEMRICE IS
HTEZOTRERNET, HIHDWVEWEFRIEEZ D Z TRE T, BRKZTZRLUTEEICERICIES T
EH5WVE Lz, BIEEIEWAARTIETHNIRZTRREE, TDTAT A TICENIENEZILEHD,
FEEL TV BB ETWANAMGRIC/Z D & Uiz RICARY bIVS VT RFAWVTKE, 7)VvdY, *
F IR EDT T AINNER LT Has e ffio THE L TE 5 VWK Lz, BRGITER AT MVTT
M T AR ART ML WS E W HOES T2 e THlEND S ENTEE Lz, £z, LED
ST HENT VT EEHRAT Y TDARYT MIVDENREFL VYV TES 12T T ARDN. TF A R—
VDT T AINEEBHELTE S5, EEZEIXEE L T Lz, Heliotron J 25”22 T3 AEREED
FEEOREZIWCEH L, BOHFENTNSERED EREDEERN,. BOESTo/NS st & HIER
HNELFRUTHE T EICENTWZERBWET,

72— T TN N ORI AR TIFZ LT, TELEDZH o TA G 2 LTD,
EEICHWR EERZ LD T B TTITAIDNEREICDVTER LUATEST ENTE L [N
VAR YDZEICDNTHNTEN ST, A2 RENTEN ST T EWN S TEIENDH D,
TR EICFECTZADD 0 £ Uiz, SRIOHEBEED S AGEOEE-D 557z @) % 12 DICKRITL >
TDOTHNEAESINLLBEVET, REICEDFE LN, TS > ERICELE L EFET,

D B




DNAFUNIzRIBEE L
AIRBRRORRELE
DNA 7/ BEFBERELEDHSE

T xIVF—FIREIEAZEERrT £ ikae L D EF
B HH EZ-HEEE PHEXRE - B#E LinPeng
IXIVF—EEHEMRE LY 2— BCERERE
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DNA 7/ fsE A2 gD K 5 asEi & LTI L7z, DNA
F ) RESERE L T 50 R — L7 DNA F / issdE k2 Na LTz
Uﬁv—bwm\Akﬂﬁﬁbeﬁﬁéhﬁcﬁkﬁﬁ%mﬁbi
UTzo BRICHEZESA OmpF ZE L7z ) KY — L TlE, 79F& 600
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HEDE T, RERE L YEEREETE T 2 N T/NEE OMEE H

:J:(:, L/ T W i @— Artificial compartment with transporter

Transport
~ [H", intercalator (< 600 Da)]

: No transport
~ 2% [intercalator (> 600 Da)]

1) P.Lin, et al, Adv. Funct. Mater. 2023, 2215023. 2) P.W.K. Rothemund, Nature 2006, 440, 297. 3) K.
Krishnamurthy, et al., Small Methods 2023, 2300999.; A. Rajendran, et al., Nucleic Acids Res. 2021, 49,
7884. 4) E. Nakata, et al, Chem. Sci. 2021, 12, 8231. 5) S. Zhang, et al., Chem. Eur. . 2023
€202302093. 6) H. Konishi, et al., Molecules 2023, 28, 911.
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#EBI#  Alisha Yadav

[ feel privileged to introduce myself to everyone through this newsletter. After receiving a
Bachelor of Science (B.Sc.) degree in Chemistry from the University of Delhi, India in 2015,
[ appeared for the prestigious All India Joint Admission Test for Masters (JAM) and got

selected to pursue a Master of Science (M.Sc.) degree in Chemistry at the Department of

Chemistry, Indian Institute of Technology Hyderabad (IITH) , India. I received my degree in 2018 and my master’s
thesis was focused on the development of hard carbons from biomass as negative electrodes for sodium-ion
batteries. I subsequently commenced working as a Research Assistant at IITH on the development of sodium-ion
pouch cells for defense applications. During this time, [ met some Japanese exchange students at my university
who gave me an insight about the Japanese research culture and it expanded my horizon to pursue my passion for
research in Japan. I was granted a prestigious fully funded scholarship by the Japan International Cooperation
Agency (JICA) to pursue a PhD at the Graduate School of Energy Science, Kyoto University, Japan. In July 2023, T
earned PhD degree under the guidance of Professor Toshiyuki Nohira. My Ph.D. thesis focused on the utilization of
“Graphite Negative and Positive Electrode for Alkali Metal-Ion and Dual-Carbon Batteries Using lonic Liquid
Electrolytes”. During this time, I also worked in the Institute of Advanced Energy (IAE) , Kyoto University as a
researcher on the development of dual-carbon batteries for potassium-ion systems for one year.

Since October 2023, I have been appointed as a Program-Specific Assistant Professor at the Integrated Research
Center for Carbon Negative Science (ICaNS) , TAE, Kyoto University. My main research focuses on the conversion
of CO; into carbon materials using molten salts and investigating their application in batteries in collaboration with
Professor Toshiyuki Nohira, Associate Professor Kenji Kawaguchi, Assistant Professor Takayuki Yamamoto, and
Assistant Professor Yutaro Norikawa. I am currently involved in the development of sustainable and inexpensive
carbon materials for lithium-, sodium-, and potassium-ion batteries, characterization of fabricated materials, and
electrochemical evaluation for energy storage applications.

[ feel grateful to be a part of this prestigious institution and I would like to express my sincere gratitude to
Professor Nohira for this opportunity. I hope through my research I can contribute to the mission of the institute of

establishing a carbon neutral society.

TRIVF—ERMARERFT SBETRIVF—FHERZF D E
BAVWIRE (BEHIR) XIANG Rong

I completed B.Sc. with major in Chemical Physics at University of Science and Technology
(known as USTC), one of the C9 Universities in China. Then, I received M.Eng. with Chemical

Engineering at Tsinghua University under the supervision of prof. Fei Wei, who pioneered

the mass production of multiwalled carbon nanotubes (CNTs) and application in Li-ion

battery. In 2006, I came to Japan and enrolled into the University of Tokyo with Japanese government scholarship.
I started my research journey on single-walled CNTs and got a PhD of Mechanical Engineering under the
supervision of prof. Shigeo Maruyama. It is also since then I began my research collaboration with Yuhei Miyauchi,
now a professor of Institute of Advanced Energy (IAE). After receiving PhD and several more years as postdoctoral
fellows and researchers, I joined the University of Tokyo as an assistant professor in 2014, and got promoted to
associate professor in 2020. Last year, [ moved to Zhejiang University (ZJU), China and started a research group as

a professor. Looking back, I had 13 year research experience in Tokyo, and this time, it is a great pleasure and

—



honor to get invited to IAE, Kyoto University as a guest professor.

My current research interest involves: 1) Controlled synthesis of single-walled CNT and CNT based one-
dimensional van der Waals heterostructures; 2) Transmission electron microscopic (TEM) characterization and in
situ manipulation of novel atomic crystals; 3) Energy and device application of novel nanomaterials, particularly
single-tube electronic and photonic devices. In 2020, we reported the synthesis of 1D vdW heterostructures, where
boron nitride, MoS2 seamlessly wrap around a single-walled CNT and form a ternary heteronanotube. Now, we are
making effort to expand the material library, improve the controllability and productivity in the synthesis process.
At the same time, these heteronanotubes are difficult to characterize. We are devoted to use advanced microscopic
techniques as well as develop novel technique to reveal the atomic structure and perform spectroscopy inside a
TEM. For these, we established two cutting-edge TEMs in my group at ZJU China. Furthermore, many fundamental
properties of 1D hetero systems are still unclear, but they are expected to have superior and designable functions
that can be used in device and energy applications. Therefore, we are also working on demonstrating the novel
properties and proof-of-concept devices, and hopefully in the future can convert these newly discovered materials
into applications that benefit our daily life.

Besides the academic activities, I like hiking and swimming. I like Japanese food and enjoy finding good Suishi
and Ramen. Lastly, I had some experience promoting international collaboration during my faculty time in Japan.

Now I am working at ZJU on some communicating and exchange program, currently with UTokyo and Riken, and

hoping to establish more connections with KyotoU as well in the coming years.
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