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Mechanical Properties and Microstructure Observation of Biomedical Au-Cu-Al Shape Memory Alloys by
Introducing Investment Casting Process
by Yecheng LI, Kang Wei GOO, Naoki NOHIRA, Azusa OOI, Tso Fu Mark CHANG, Masaki TAHARA,
Tomonari INAMURA, Masato SONE, OHideki HOSODA, Hiroyasu KANETAKA and
Masakazu KAWASHITA
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Creating Heat-releasing Drug Delivery System
— Addition of thermal drug releasing functionality to composite nanoparticles -
by oNobuhiro MATSUSHITA, Aiko SANO, Yuta KUBOTA, Yasutaka Anraku and Toshiyuki IKOMA
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2. 1 HBEFT/HFOFBELBEOER LM
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FEBERME | A B 2 T L B Diels—Alder reaction . maleimide |
DRI BEDBE T /R DIEENRRIME 2 DOX: Doxorubicin (a type of anticancer drug)
FEL.DDS Kt & LTOBMEZRILIC. M1 AVK—F2RL I B,/ T=x54 barKYy b/
R2IEA Y R=F 22 Y A HIZFes04F ) LT 17> 5 O Diels-Alder KUt 27 L 7= ¥l

K12 Na Liz#EET ki +-OXRDAZ A
77T NERT, Fes047 /KL - IZMSNH

ICNELSATH A E R E— &4 Lk 2000 o
LLTRIETH 5 = L AR T X7, ‘ | To3Y4 ]
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Si-OH K U}Si-O-Si 0 it B i & Si0 i 3k Eum I
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Si-OHD FFIEA RME S 4L SMANCFEH L T = a00 |

5 DIESIOMTH S & EZ B, i ‘ |

X412 R T TEMIE D 51560 nm D Fe;04 0 B . l . 1[| I I N
7/ KL F-ZMSNIIZA T L7 2 it > T 20 40 60 80
W5 L RHERTE S, T 2 CFe;047 / Hi 20 (deg.)

F-DOJE Y OMSNJE X MSN {ERLEE O b4k}

X| 2 F bR A R—TF A1 D XRD ¥
WHREEH T2 = L CHIETETH S, 2 FesO4F /R PyeLA TALIA 7

T 7T A

3400 2400 1400 400
wavenumber(em?)

X3 FeOy /REFNEA Y R=T ALY ADFHER M4 FeOyF /RFPVEA VR—F 23 1O TEMAE:
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100 ; 80
] |
E] ! 70
s 50 | |
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é ¥ Fe.0._ MSPI(40 nm © __—
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. a _— 1
-50 F i £ ek
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-100 : 20 ' ' : ' '
-20 -1 0 20 0 20 40 60
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X5 Hip 5 kit % b o FeOy )/ RiAPVa X6 F7p DR A 6D FeOs T/ RiFPEL
AVR—F 2 Ol e AT A AV IR—F 23 T DI
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TIIFIERENED SiO B THBE SN TWD Z LD, Fes04 F /R 1 & TR LI R E BT 5 H D
D, SiOy BIENHE 2 TEHRLF RN K E < 7po TH SFE B IXD L Thiavyy, —J, X6 121t
BHREZ 10 mg/mL & U CHIE L2 REEEZ R, EET /R FOFEL SiO BAEREIT/FET D201
Fe;04 7/ Ri 7 L b _RTRE ER B2 603Th 503, SiO BB EWFECEERIZR N /NI DWW LS < 72
D SEEPRIFEDY 50 nm LR THAUZ 43I D-A SUSHE Z V152 50°COIZEIE L7z, T MSN JE 23
FERLTHOMEERNELS b2t BEZX N5,

B DFERIG | Si0; DELOENITEIFBALEIC S 1T EBE LRV, FERHEICE 2 2 BTN S
IR, AT R OFELED 50 nm LLF THIIE D-A BUGE & LS5 BEVEIE 50°CIc R 5,
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FEEEE DN @& < BB — 72 EERIR11-12 nm DFe;04F /KL 1% A ViR—F A ) hiciNg LA 7 kL
FEERL U T2, RIRIZOW IR E OSIOEE TED DM, b —H L OEEPRIE D 40~60 nm & T 1L, H >
AR BRI ST WA X TH Y | 50 nmbL T CTHIVEE BB L 2R TD- ARSI S s
S0°CICEERRE CTh o 7o, SFEOHZEIC LY, BKFHEIC L HEMIRTE T X 5DDST /R I BN A Y
HHBSRE M 5T & 72, S HRILZ OBURED-ARE 2 U2 A H BRI T TE & LTV 5,

4. BEXH
(1) Mohaned Hammad, Valentin Nica, Rolf Hempelmann, On-command controlled drug release by diels-Alder
reaction using Bi-magnetic core/shell nano-carriers, 2017, 15-22.
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Improving the functionality of antibody molecules based on the discovery of novel functional sites
by Saeko Yanaka

1. HEBEH
1. 1 Foy ZERIKE 1gG D Fab fBEZ &+ 2 E A DR

fE7 a7 ) G (IgG) @ Fab fHlEkIE, PURARET 57217 Tl Foy ZHFE (FyR) ¥ 74 A b %
SIUTHAEEM L, UGN =7 = 7 2 —1EMEEEH ~OE S REICBO THEREEH ZH- TN DL 2 L
DIEHFERAONE RS> TETND, LNLARBL, ZOMEMEHOFFMIIRIZAATH S, 1gG OV 7HA kR
FcyR EOMAAEMZN LT T =7 X —EEOREEEDL D0 T A=A LOFEMEZH LS T 5720,
Fox XFEBREEHRERE LT e —F &{1/e> T\ 5,

1. 2 EUTHEEO Pro230 A IgGl DERIEE EHMEEICES Z D228 N M@

IgG 73 T b hO@EERIZEB W TAERBEO EE 2% 2 M- TRY . PURAZEHT 25 Fab fHlk, =7 =
7B EMEAERT 5 2 & TRIERETEMALT S Fe fllk, Th o207 v UMM BRSNS,
b2 UHEIT 1gG o ISR EE 72D L, MEROEIEEMFNT 7o —F RREETHH Z L b, 1gG 4
TREDIRDEENE L TUIZ L BHL NIRRT, B PHEKIERIKTH D L oo, Hic—HE5E N E
WBATFEEL, MIZROBEEN e PHEIRO FEICHFIEL TV D, ABFETIE, MIZOER Th s e v VT
2N 1gG DO RS AR & I L ~UL TOMREIC G 2 DB A AT 5 Z L2 A E LTREMICT 2
JBBRIRERAZFN LT,

2. MR
2. 1 Foy ZBIRE 1gG D Fab $EEICH 1T HHBE/ERDMEHN

NFENFEI 2 b—ra LV, Fab FOYT7H A
EEHLARR 1gG L7 = 7 X =0 T OEEIROE T L HEEE
L7z (Fig.1). 1gG & FeyRIlla DY 7% A k& A L7-MEA/EM
O E LTI, 1gG OEFFEHILD Cul & CL DWW T UITHH
HERT 2 2 DOETABREINTWDR, KET VL,
INETERMIHE LN TND Cul & O AIERBEEOEH
2T D Thole, BHATZET LD IgG & FeyRllla O
FEAERREOERICESE HAFEMEZZRT 5 1gG W&
EEELNTDZ LTI AT,

FIO B 572 FeyRIlla & O EAEA OV 744 b LH#EE
SNBHEAC OV TREF LI BRI IR L. SUARAERM  Figl DFBN¥rIab—raicks
5 (ADCOYEM % LR — 4 —7 v e A RICKVFli L7z,  Fab OV TP A MEFLER 1gG £ =7
TORR, 2D OTLA~OLEREAL ADCC LRSS =7 22 FOREHROET L
BHILERLIE, 2K, EFTVOZEMEERGET S 2

EBRTER, T BERKEZBOHBEEEIR g REE %) o

DVR—H—T v A% FyRl & FoyRlla (ZOWTHEML,  § S

75 BARIZ X DIEMEDZETH DINHRDS FeyRI & FeyRIla Tix 72 % % = = V186K

ZENHBEMNE RS T, g el _;212&;21:{
EBIZ, ADCC TEMEZ & 572D OUARDERICH Y 3 &8 0212

#LA72, 1gG @ Fab fHIK & FeyRIlla OFERIC L D51 & H W . .

#H L, Fab KO Y74 MMILIC MRS T CEBNE b oo gy

OF R R AE AT H Z LT, ADCC JEMEA RS D 2

EIERA LTINS (Fig2), Fig2 741 N&ZEHiIAD ADCC

2. 2 EUUHEE® Pro230 M IgGl DERIEE LHEEEICE5 2 2R E DB

2. 2. 1 AP230 DEREERMIZDOLNT

b UREI FEIC BT D Pro230 205 Leu234 £ CTOT 2/ BRI A | FRET ORI S B A RIK 2 7LE
AR EARZHWTERL, D IREERBELZ, £ LC-MSMSIZLY VAT A VKOV ALY 4 R
FEEDIREAREE L-, TORE, AP230 ZRIZLEV 1gG 20 I/ b Z ENH LN E /o T-, AP230
BHIZED 1gG BB/ o AN = AL EFEET D12 OICHHUE R Z/EH L, NMR & T AP230 (2
£ % 1gG1 7 Floxh DRSNS B L2 P E TE O CORA Lz, TO/ME, B4R 1gG TiE, 2 KO EHD
VATALDOETY AT 4 REEABEREN D DIt L, AP230 ZEKIZHBWTIE 1 DO ESHN T
EN. RGPS TLE L THELTWD Z RSN E ot £7-, o TTERICIT Fab fE DO % 528K
ELHEHNTVANLT 4 FEEGIZE D B FREDPBE SN TWD Z BRI BN E RS T-(Fig3 £), 7 r Y 5%
BTN ERR 2 HAEZED, 13X 7 EORMICEDL T 2 VBB ThH D, b VOFEMOEERIC
bHrEERT T VFEIEOKKIZE Y Fab-Fe BOBLMNENT 2 Z & T, 2 ROEHM T, HEHEHNT
VANT 4 RREEGPIEREND LR EN5, ZHUZL Y, Fab-Fc OELANA—EICETE SN TLEY, 2 &
RIS Fab B ONAAREEZEIC L VBHESNTLE S 2 & T, AP0 0 1{bd b B2 65,

2. 2. 2 AP230 DAL L TOREEICDULNT

AR EFAN R K OVt 77 R E  EIVEIC X DM AAEMHTIZ LY . AP230 X Foy S &K 74 4 7D H
H FeyRI F5 272 FE A HER L OV MLRE A /R T 2 E M B & 2 o 7= (Fig3 /£), £7-. sl 1M /1A
WEETO 1 0FA A=V 7280, BAERMEIZEZY ST 126 — REROZENRHLD
Elpotz, 1gG ¥ L Foy ZB/RIT2 >OREZ N L CTHAEERT D ZERHLMNE 2> T D, 1gG ¥%
T & LTIFEEL TV D AP230 BRIRIX Foy B EFEAERT DR H % 1 D LnFRz720 s, @EifiiEs
IR TH D Fey Rl & 2T ANERREZRFF L Foy RUFFRNZLHITEE 2> Z 08B 2 b2 5, Rz
1 DUDFFZ72 0N AP230 28K 2 53 73 2 DO # 4 L C Fey RI EAHAAMERA T Z Lok, B4R L
TR DFEEE—RERLIEEBZLND,

ZDO XD, AR TIE, 1gGl 43T DO EkAEE EAREEICIS 1T D & v UREIR FERAME O ZEI A A L. BUR
DERIEETERK L HERERBI D F A D= XD LT, AERGEOBRRICE T EERMA 25252 &
NTET,

-
o
o
o

FcyRI FcyRIIIA

N
t=)

Intrachain S-S

- WT
= AP230

AP230 Rotation

RLU (fold increase)
o N > (2] ©
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N
o

o

T T T T T 1 T T L T 1
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Fig.3 IgG #73F DOffaiEE (72) 38 KON 1gG 0TI D55+ A 0 =X 2 (F)

3. ZEXM

(1) BHFHA INER—, FUROY T A R E2SET 57200 250, HEES  FE2 0 2 4—2
08145, HEH : Sf64F11H29H,

(2) Saeko Yanaka, Atsuji Kodama, Shigetaka Nishiguchi, Rina Fujita, Jiana Shen, Pornthip Boonsri, Duckyong Sung,
Yukiko Isono, Hirokazu Yagi, Yohei Miyanoiri, Takayuki Uchihashi, and Koichi Kato, “Identification of potential
C1-binding sites in the immunoglobulin CL. domains”

Int. Immunol. dxae017 (2024).

(3) Saeko Yanaka, Hiroki Watanabe, Rina Yogo, Mesayamas Kongsema, Sachiko Kondo, Hirokazu Yagi, Takayuki
Uchihashi, Koichi Kato, “Quantitative analysis of therapeutic antibody interactions with Fcy receptors using high-
speed atomic force microscopy”

Biological and Pharmaceutical Bulletin. b23-00751, (2024).

(4) Yuuki Koseki, Yuki Yamaguchi, Michihiko Aoyama, Minoru Tada, Akinobu Senoo, Akiko Ishii-Watabe, Takayuki
Uchihashi, Susumu Uchiyama, Koichi Kato, Saeko Yanaka, Jose M.M. Caaveiro, “Key role of Pro230 in the hinge
region on the IgG architecture and function”

Biorxiv (2024).
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Synthesis of negative thermal expansion material BiNi;..Fe,Os fine particles from amorphous precursor
by OTakumi Nishikubo, Takatoshi Hirooka, Masaki Azuma

1. BAREH

BEEEMENT, HEEME L AR b D 2 & TRWEZ & L, IBESLIC L AMEOELE RS T2 &
NTEDRD, WERMBIRONDRO LN SHE~OIGHNMFESA TS, KFFFETER L
BiNigssFeo 1503 1, FEIRVTFE T-187 ppm/K (2 b T 2 B K2 A ORBEWEESRK 2 AT 2 ABMEEDE TH D |,
BENTHED S EETORHAPER S, B A BRI ST L D THER e A LR 3L LToREN
hEoTlz, —H T, BIEGRD O OFIBRATIEIC, SBEEOMBRIRIR OARBFEIC XD ko e LE
T DO LBOERBED A U DIE0, NS Bi* O @B LIRIEZ LT 5 DI D BLAIORAIC &
DR OEREOEFE LOMEZEZ TS, AIFETIE IO OREZ R~ IRIc L 5 5E 78
& Ni A A2 OFAb Z [FIRFIZ L Z 87 72 7o BT R L 2 B L7 2

2. MIRAR

2. 1 HIERAIRAEBEDOMEL

BiNigssFeo 1503 D& %21 6GPa T @i B A2 9%, 31X &EES IV D BB TR L 2 fe ST
L7z, WIILIEOBMRITE L TE AR « = v 7 )b « SkOK IR 2 (L2 liim bt TR IR S T2
DEFEE LT, HTEDRE, = v 7 /Vidkig{b= v 7 (1) & LT 5 (1)28, BNFO O EEFHD = v 7 1A
F AT IMTH D720, BALHIZ RN L 72WGE IXRIEMA DB T Nt E TRb T 20813 H 5, £ 2T,
WHHREET N U LM KDL E L ERIRCRE 23 2 L THF VM b=y 7L & LT S H722), X
T L Fo LBy TH D,

Ni2*+20H — Ni(OH), (1)

NiZ*(OH), + 1/2 NaCIO — Ni**O(OH) + 1/2 NaCl + 1/2H,0  (2)

(a)

ZOR T LTI & BRI . 2l U BOSRTERIR 21572, ' ' [ '
X MEHT S =2 b, BN FIEKIEEGECHE Z BB o | OF
Ligol, E
2. 2 TEILT7REEMEA®D Bi, Ni OfEDRE E — BiNiO3

HIBREN T BN T 7 A TH DT, X MR O b 2 R E LA —— BNFO_precursor
Ba RS 52 LN TEAR, # 2T, SPring-8 @ BL27SU TO#K X 555 B30 535 540 B45 550
PRI 53 6 FEBRIZ D Bi & Ni Offifiz iR E L7z, Bi Kz 2 & Energy (eV)
532 eV DT v VORKERAF M (529 eV) ITT LTy VE—7 (b)
MR 5B (Fig. 1(a) . ZAUE BINIOs 126 5 = & 535 Bi%* (65°La) Ne N |
CHKTDLOTHDLEEZLBND, 72, Ni LEDARY FAEIR 3
NI LIFR2 5 THY . NIOOH EHBIL T g % BLEoZenb ¢ —— BAFO_ precursor
TENT 7 AT BT L N A G0, BIHEZRNIET 2 7
BiNigssFeo50s & &% T 5 L HifF S 5, E

2. 3 BIERMEMHFOERK 850 860 870 880

T v 7 AMEHE, RO R ZRS U Cmil TR 2 [EHE Energy (eV)

BRICEVEL ZER— B TH S, LLAans, BEHEKSETIE Figl 7807 7 2RISR OH X BRI
JECRPRE - S COTEHRILH DO 72 O OB RV X — N8 e b KOS 0EANZ BJL (a) O K B, (b) Ni L i,

BCERT DHMERDDOGFIEDT D, HOHES D £ TICERFH OB & . &P COMI- RGN LE L
2%, TOBKHIREZ IR T2, ARG OIZABMRIET A7 7 AL EEH AN ERT S, £
ZC, EREOMBUZ XY | BRI TSNS LA LT, MBI 2 A 2 - Ak A AT, 6 GPa @
FE T T900°CE TS I CHIR, IREZX—7"F 5K % 3057, 547, 00 EEX TR EIT> T2, T DR
B WTHROFREHIRB W TH BiNiggsFeo 1503 23

AL TRY ., BEAIZR LOBRA AR TH D @

LR IEKT. (Fig. 2 (a), 7o EAE T > | 30 min k
WMBETORL T DB AT 72L& T 5, 30 3 /NEL _

PREFCIE 15 pm RRE DK Th o 7RI 5 47
PREFTIE 5 um, 0 23 PRFFCld 2 pm £ THE/h T2

ZENbhote (Fig. 2(c-e), FIRE TOS 5 8 A7 8 9 10
S XARET /82— DU — h L MR TR D

Intensity (a.u.)
e

AR ARRE AL L Y . ABEES RS <
TENFERENT, 30 OB L VAR EN £ 234

T RB OB ARIREE-158 ppmK CTH DA, 8 ol

INEABERE] 208 5 9 2 & 12 K » TS A RIE 12 3 A

720 5 3B OFRELTIE-76.8 ppnvK, 0 S5 NEL = 230 e '
DRELTIL, -66.6 ppm/K & 72572, REZE(LD = 400 B0 0 50 1(|)0

FSIILED LN, ki Tk 52 & T,
KU EWRER CROBWRZ ~T X912 o
T2 WD, TERTOA LT X 28
B AL IR BN S L ABEEA RS e Fig2 6 GPa 900°C30 43, 5 43, 0 43 O INERER] T 7-
EbboloN, KFETELNIZMR T CTlLE BiNig gsFeo.1503 D (a) Bt X gl gr o) & — 2 (A=
DX BRPEDRA SR, ZD X ) Iki+ 0413854 A). (b) U — F~UL MENTIZ L 0 B L7
BRIEZ. TEAT 7 ARIBMED D OBEERE S R AAREIREZLL, (c-o) EAE FIHMES
fBEEN LI FIETHD EE 25,

Temperature (°C)

2. 4 f{15%

ARFFETIE, TR EE LRI G F - TV DA BNEIEMEF BiNigssFeo 1503 D, EEA KD 725
DRIBRAEDOTIRIE 2 B LT, BB ORI kT N U 7 A - HEESREE T N U ¥ MR KERITHE
TU, Bk FRFCIT S 2 & T AEEE Al B, N2 B 7 E/L7 7 ARREEZSELND Z &
ERH LTz, SHI2, ZO7ENT 7 ARIBEEEZ &L T CIMET 5 Z & CEgEEANHENE G, EREE O
B L ORI ERT 5 2 gk LT,

5N ABWREMKL T O G RA T — T v TR SN D1ED0, 2 OERTIEIEIMMO S &R il 4
EETRALOERKIC HIENE D E WL T D,

3. ZEXM

(1) K. Nabetani, Y. Muramatsu, K. Oka, K. Nakano, H. Hojo, M. Mizumaki, A. Agui, Y. Higo, N. Hayashi, M.
Takano, M. Azuma, Suppression of Temperature Hysteresis in Negative Thermal Expansion Compound
BiNi—xFe O3 and Zero-Thermal Expansion Composite, Appl. Phys. Lett., 106, 061912 (2015).

(2) TESHRER, B OIER, AT, fABFE 28, Kenneth Poeppelmeier (7 %A R v L~ A ¥ —), Ryan
J.Paull (T4 7 > /"0 )v) | ABZRIERS B OROE 51k, ABIZHRIER B D SOSRTERA O S1E 7 1%
ABZRIEM B O BOSHIBRA, 3 L ORBUZRMEATEE, %S - W02021/172525, HiEH : 2021
F2H26H,

(3) M. Al Samarai, A. W. Hahn, A. B. Askari, Y-T. Cui, K. Yamazoe, J. Miyawaki, Y. Harada, O. Ridiger, S.
DeBeer, Elucidation of structure—activity correlations in a nickel manganese oxide oxygen evolution reaction
catalyst by operando Ni L-edge X-ray absorption spectroscopy and 2p3d resonant inelastic X-ray scattering,
ACS Appl. Mater. Interfaces, 11, 38595 (2019).
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Design and exploration of novel inorganic materials based on computational science
by OFumiyasu OBA, Teruya NAGAFUIJI, and Akira TAKAHASHI

1. IEEWN

FES OER « BREMEC T XL X —F8 2 RIS, MEBRR~OERIT @L< 2> TW5, FEEL
BERETZ 1T Ce . BEICHIET A LRI L VRS, i CRWVEREFMEEZ A T2 X5 eMEnZEEn
TW5, FIMEIORRIZEBNT, BMERREE - BRREHNE L D52 EIXE > ETHRY, £ L TKROBEM
. WDIZISWVRRBREMZ D NN—FT D50, TOHNLEDLIICH—F v FERVIADLIHTH D, &I TIE
FHEAIEOER L A— R—ar Va— X OEBEENOM LIZL Y, FHREBEFEEHAVD Z & THEORE
PRI & B R FE IO BRAIIC PRI T X 2 L 910 o TE T2, AW T, Flehi o — R E K OB
FIEZBRME LT, @ - SERBEIAAMEZ 3 2 MR B 2385t - BBR T2 Z L2 HIET, ¥ —F v b
X, BT ADIGH DT OFH R L 5,

2. IRAR

ATEEEICH EHiE . ZAVE TR L CE A RMEDO RS ES — R R FEL B L LT, ZikE
A B R U 7= 3R TR ORI LIS 2D 7=, TOHREFIEEZEAMEHCEH T 5 2 & T,
FUEOZBERRELZREET 5 & & bic, BEFMEHC B W T H BN R+ Th o T RO R - 1L
UL TOFEBICET 2 AESGT-, SHIC, TORRICESOTHBEEARMEIORRE - IREOIEEH & M5
THZ AR L, AMEEITEITHHY A R¥ v v 7 HRERORFEZ AR E LT, 4 TRAF T I
77 A RT&H D LaSn0,S; (Ref. DNIZTDOWT, ZDOEEMMNE LR — T 1 U ClA s OVKFE AR O
e 8 L N A ) e 511 s R it

55— JFEEFFELIZ I, Vienna 4b initio Simulation Package (VASP)>* |2 5245 X 1 7= il JEJE projector augmented-
wave 1% ° & Heyd-Scuseria-Ernzerhof (HSE06)/~1 7" U » RILEA%L 7 % v, SRKEFE & LT La,Sn0,S; D
A KM & GRFFICIRA LT WKE A ZEBR L. S HICR—T v 72 H Ol (self-trap: ST)HE
ThHdest KONAR—T 0 M2 2HOBCHMEET THDHQRe)st ZXHRE L TA——/MEIZ LA
AT o2, 3 WoT/AIMIEER S T T IR SN A A AR K OV CAEE 12 B 5§ EM AAEH & 91
/% Freysoldt-Neugebauer—Van de Walle V£ % IZ XV liiET 2 2 & T, AR AKME - A CAHEE O KT
FF — ROVERL AT LT, SRBREIFR D VASP A7 7 A VOERL L ERORNTIL vise 71— K 10 &
pydefect =@ — K 0 & F W TITo 72,

RRMEOEH TN F =1L, RO FRT oy e 7o VI LNV E L TERX NS M2, 22
T, B JRBE IS KV 15 5472 LaySn0,S; K O AR D& 1L F — % FIV T, La-Sn-0-S 4 iR DL
T Y X VZERICET 5 LaSn0,Ss D HAHGIR Z IRE L. £ O#iPH TRD 2 SOMbHZRLFRT v v
SR REN 25 E LTRIRLT,

l.La & Sn DALZFERT o Y VD Eem 2 0 & S DALZERT v v IV AKIZ 72 5 cation-rich §&/4
2.La & Sn DILFERT U ¥ VNEALD O & S DILZERT ¥ v VN &2 72 5 anion-rich S

KRB % B [ET DA 1%, La-Sn—-O-S-H 5 JLRITI VT, La;Sn0,S; D HAHFEIK A D /KA O [
RIS T D560 F TR T vy v E et Lz, £ OfER, EFEO cation-rich, anion-rich 554 & La, Sn,
0. S DILFART ¥ ¥ VOENE LWGEAIL H OLFERT v vy LRERENRK, /N d 2 &b
Moi=7=8, T 5D cation-rich, anion-rich §&ff% La-Sn—0-S 4 JT% & La-Sn—0-S-H 5 Tt R (Z @ 2 ARy
AL LTEE L,

WM W TE LN AR DOE =RV X —% | est LDV R2e)st DIERLT F /L F — & 8T Fig. 1(a)&%
OOWRT, EICHE LZEASXEE R —E LTy )V 7EFOERICED S, 72/ I LULBME
R TSI OBA I, WTNOBEA SKHE D EWERT RV X —2R L TNDH I ERDND, 2D,
La;Sn0,S; DEA S KMaIEF ¥ UV 7B T OERERFRTIERWEE XD, —F, EICHE LK TRHOKER

10

M TH D HOFBETRLF— 12K, 2y U TEFOTFERERBETHLIEZBND, L
L. FXYUTEFOERCE>TT7 2 VI LR ERT DL HORERRBIZHACRD Z L3005,
T fRAT OFE R, Z ORI O FY KA A TR, BFRIO7 e R & 20D Sn &1
B 2 N HE I NRRE [HY + Qe)st] THDHZ ERbholz, X5HIZ, Fig. l@Q&UbL)EY, 20k H7%
72/ YL THE, 78 U FEE LR < TH LaSn0,S3 13 Sn JAIICEF% 2 i L TS FR—TF
0 B A CHREE T Qe)st 2T 2N H 5 Z L R3brd,

F7-. Fig. 1(@)Z/~ 7 cation-rich ZEICBWT 7 = /b 2 LUV MBEE FUfHiric b 2 B, RV BT %
NFX—% R T T 72T ERORMEFETH D Vs> IZ2OW T, Fig. 1OIZRT L 12 Vs ® & Z DirfED Sn &
WA 2 EAFIE S IRFE[Vs? + Qe)st2 THD Z EnbhoT-, ZD XK 91T, LaSn0:S; (B W T, A
AR—T 1 7B OB T Qe)st WEEMTHMEICLY, FX VU TETFEED EARGIREND Z N
R T,

PLEDOFERIE, LasSn05Ss 2ME W n BUREMEZ R U, ZLL EOREE R EAREETH D Z & 12 K n
1REVE 2 R T SRR EEHI BT 0.3 at% (2x10 em 3 I2AHY) & 0D & 2 B D K AR A TR0 BE T 2 43 BT
FEIZEXOVBRHEEN TS Z E2EEELTWD,

[BHEE] ARBFRIISCHRI PR EEE - EFEEA Uy — A/ X—va UMERIH e Y =7 MLR
DEIPMA 7u ¥ =7 hOXED FTiTo7,
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Fig. 1 Formation energies of selected native defects and H impurities in La>,SnO,S3 as a function of the Fermi level under
(a) the cation-rich and (b) the anion-rich conditions. The type of defect is indicated by Xy, where X is the vacancy (V) or
element and Y'is the defect site (7 is the interstitial site). S1 and S2 denote two kinds of non-equivalent S sites in La,SnO,Ss.
The range of the Fermi level in the horizontal axis is given by the valence band maximum (set to zero) and the conduction
band minimum. (c¢) Relaxed atomic configuration and isosurface of the squared wave function for a one-electron state of
[Vs1® + (2¢e)st]* (=Vs1?) in La;Sn0,S;. The isosurface corresponds to 50% of the maximum value.
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Selective oxidation of isobutane catalyzed by La-Sr-Fe- perovskite oxide nanoparticles
by OKeigo KAMATA, Masanao YAMAMOTO, Takeshi AIHARA, Keiju WACHI and Michikazu HARA

1. HEEH

BT v (C1-C4) OFRIREELIZ, T a—e VR =u 7 Eo MM E & £+ 5 7 n
TRLELTHEAESINTWD | Zi TEEICFEET 20 FIRBELBbH & LicT vl Ui, <At~
BEAZBNTIASHEINTEY , -7 X OBEERILICL 27T 2o Al EREET m AL
TWD, WAHEALBOGIERAE & bl U TR 2 BUS SR CTHEIT T 5720 COx ~D 5l bz M T & 2 F)
R d D, ZIWETIZALT 0 ) 2L 0D & T 28 BHEAEEBER (MOF), KU R EfEx 2K
BT VT BRACAREE DS BEE ST E 7oA BRI ATRE 22 AR — R O G FNIIRER TH 5, Fx IELmIR
TAMER (Fe*) Z&Te_u 7 AN A NR{EY) (BaFeOs—s X° SrFeOs) W7 X~ X U7 VX)L T L— 2 DR
FBEZERGIZB W TEWESEZ R T Z L2 R L7 3 4 Y 7 % VRSB O T A REICREZ 2 T
e, ABFZETIL, LaFeOs @ La’*% Sr2 & L 7o il (La;«SrxFeOs ) NZZE/R Fe* &z £ L, A
TH D tert-7 F VT 3 —)b (t-BuOH) ~OBIRFEACIZEVENE & BRIAEEZRT 2 2 RH L4

2. BAEBR
2. 1 ERFHEHBZETROTRAAA FRIEVMOEREFYSV2VE—Ta Y
La;—Sr.FeOs-5 13472 =R CTHA%E (@)
L7z B OV VT ETHEB LT S,
T AN T X U EE . Fe(OAc) .
La(OAc)s, Sr(OAc), % VafiR L 7= K¥E
W a RART B 2 Lis ko TH I
e E R AR K215 7-, ZOfkR
Z 7RSSR T L 650°C T 5 B[R BE LagsSro4FeOs 5
KT D2 ETHMONa T AT A JL
M & 1572, XRD /3% — ) "
5 . LajSriFeOs_5 13 FeOg == v K
DEALAMA CHRE I Nm
TANA MEEEZ DI LIRS
U7z (Figure la), 3 — KA R U —/» | | | | | | T T |
5. Sr %Tﬁ%k Ly F€4+O)%|J/E[\ 10 20 30 40 2thetafzgegree) 60 70 80 90
DHIMT A ERHLNE RS T

A A Lag,SrogFe0s 5

A A Lag4SrosFe0s 5

(Figures 1b). %7- Fe-K # XANES  (P) 40- © .

(2R D W i b e o L — Al 3

(227 P LTHY Ao X > S o] Tl

Fff L 7= (Figures 1c), & ik L 7= 3 36 % B La:er::Feoz:; |
La«Sr,FeOss @ BET % [ 4 1L 3 %10_

1720 m* g ' TH Y, 650°C L V& 2 347 5 — LaFeOs;

VR E T OBE R L 7 BE W o is Sos-

LagsSro2FeO;3-5 & W & R pfE %R 5

L7, LaosSro2FeOs ™ STEM &7 o — 000 o
513 20-40 nm FEEEDERIR T/ KT 0 O-i . E:_X ngeoff 10 7100 7H0_ e7r1g§o(ev§130 7140

G B - - ST
MBE ST, EDS i o /{T Fig. 1 (a) XRD patterns, (b) Fe valency determined by iodometry and (c) Fe K-edge
(% La. Sr. Fe, O OFITLHRIKLS  XANES spectra of La, Sr.FeO 5.
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PIZE =T L TV D EE - BIEL S, BVEIE OIS RIR S 7z, TEM B TIZE Fie 7 A A hME
TED(020) T B AT RE 72 M F-Ra vk F RIS DT » THIE S, AN w2 R+ Th b Z &K
Fahi-,

2. 2 HDFRBIRZFBRIERE LAYV TE2ODREEIL

LR REICHIIEER T, -
110°C TA Y 7 4 v ODRERBALIE ZAT > 72 0, . . ©
(Figure 2a), BaFeO3;=<° SrFeOss XTI is;t:e ) (l):"r’]CC,F234 h j OOHH «TL»;oH PN
25%. 29%DIRILAERME G4, EVENEE 25— .
LT, mIR MO8k %S E /20 LaFeOs 13 o O - £BUOH
X & A ETEEZ RS 72005 72, Lai«SrFeOss 5128 25 :TBHP
filiit ¢, BaFeOs_5 <2 SrFeOs—s & [AIEEIC &\ Vil
ﬁi/ﬁ‘lﬁ %f% L\ Lao,gsro,zFeO3—s ’Ctié\§+ﬂl$
31%. t-BuOH, {4 (TBHP), 7 & v 10
SOERBITZNEI T1%, 7%, 19%IT 3%
U7z, fRIEIETGAE T CIIRIOSIRIE & A EEST < I I B
Lotz A A F~OEHEEZ St o S ST ST ELESSS
5 Ca E 7213 Ba T M L7255 801%, A 7HILER TE gy T e e Ty
F 7213 FBuOH BREAMEF Lz, & 5ICHE YT
fb 8 (Fea0s X Fes09) b s f ©®) g oy SiFe0, , La,
(Fe(OAc),. La(OAc);. Sr(OAc)). flid~<nm 409 o o o %
T AT A MY (StMnO; X° BaMnOs, %7 31
LaBiOs. LaCoOs). /L K71 A NAR{ 07 = 27
(MgeMnOg) 1XIF & A ETEME RS 2o Tz, 8

WIZER gz GTea 7 A0 A Mg 2
b OFFIHMEZ WE L7c (Figure 2b), K&
B OfE A A Lo TEIV L, [/ CRES
A YT H2UBibEIToTE D A, - -
SrFeOs s % BaFeOs s [L1% P % % - 72 4%, o &
Lag sSto2Fe0;-5 (FUNROEIRFEDNME T35 2 <
L7 < EAIFATRECTd - 72, XRD 35 L ONXPS S
ST DR, SiFeOus  BaFeOss LRI L e Reaction oonditons: Catabet (01 B,
%ff%gfﬁfiﬁii@ggﬁgﬁf ;®$mmmmummxﬁmmmg@m¢mmgh.'&

[ 7y LapgdroareUs—s N N

F A EEET SO ENE DRI S 472, LaosSrooFeOs—s il 2 25 Z & T, KJSIE 60°C TH )
FHNTHEAT L, BFHIEE 12%, -BuOH B 84% TR LM MG bTe, ELARIGRIT, AV 7T X D
3R C-HAES LY REMR2 2R CHESEEZ LD n-7 X ORLICHLEHAARETH Y . BFHIER 4% T2-7 4
J—=Iv, TNV ATV N FERTR & ORALAE R DSRIRIZE S T,
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Synthesis and properties of new functional materials based on metal-organic frameworks
by Gaku TSUZUKI, Suguru KITANI, Hitoshi KAWAJI

1. HEEH

ZAHMMBHIZ B OMALEFF o> TEB Y . ZOMILITHE A W EEZWET D, D=, 5 FWERA 4
VAR, BEL ¥ 2T =T A il EEEREMA B L LTRSS SN TW D, HEREEZ FLIEREF O
—O L LTHEFR, @A A & EIICEE LT ABAL 0 B SRk I X0 sk L, =RocaICHBIE
U < il & 7= ML 2 R o B SR EANER ShCnd, ZOMLFICIE, S EIERKMES 086
W12 REICWET 22 LN TE 5, AMSREEHA TITAERN FOEEAE X 5 Z LIC k> THIfLO K
T IR°NEG T L OMHAEHZHIETE D720, KEIFEM B B IR B WA B2 & ~DJS R EIRE &
. ZOEMEICHT R B BEAIATORL TS, LorL, FA METEHILNICEE SN D 7 A oy
OHAEEHORE, WEINT=F A R F0R A METOEBIRIE, H2WIET A Mok 2 i RB5
72 8 O EFEDERFZEIZ OV TR+ Th 5,

R0 7 N —7Tld, TivE THAE) e A4S R AR DIRMOF-1[ZnsO(0O0CC¢H4CO0)s] , HKUST-1 [Cus
(benzene-1,3,5-tricarboxylate),] , MIL-100(Fe) [Fe;O(OH)(H,0),(1,3,5-benzenetricarboxylic acid),]*<°MIL-101(Cr)
[Cr;0(OH)(H20): (1,4-benzenedicarboxylic acid);] 72 & OHIFLLER D 5 ie 5 FE x DO L ANMEA S BEHAIZ OV T,
K TFROBRES T2 WHE SHT- & X OHIBEBEICONWTONEEIT->TE, —RICEF T A M7 EDH
A2 mmE VNSV 7 B TIET X M FOBRBEITEZ 520N EEDILTWDHR, Tk TOWFEIC
Lo T, AEERISERICIR SN2 WEIXRECEMBAHER O L 5 RBIG A TRT Z N0 o TE T, ¥
{ZIRMOF-1 GALAZEA .1 nmEB L .5 nm) (oW T, _oBr, bz 7 a~®io . bR
Rip LA OFEME VIR S ET25EG. SV 7 IR TIRRELE O B & =T WE H32-5 OIRE TR FRis®
BG AR LIZY, WK INTZGE DN
RS RN BT D 70 & DR BL
HERHL TS, L L, IRMOF-11%
KA CTREZETHY , ZZRFPDKST
BB TCLESHERD D, —FH
T, HKUST-1 G#iFLFEA30.5 nmds & 0.9
nm). MIL-100%°MIL-1015% (i & &
FMFLAED32.5 nm~2.9 nm) [3/KIZ% L Cix
BETHD, LL, fALER/NNE N
HKUST-11Z DWW T, JVAR A F-Z A K
FAEAERICHES < & Bbh 5 R i f8is
BB S, MIL-1005%2°MIL-101% T
WK O @R - BEENICBIR T D & B R
DILOMEERITBH STV D 03, HHEE
BT D MBI I 7 1 — Rzl > T
BV, IRMOF-UZWE v 150103
AT RAHEERE L X TR, 2
VIR RESBEBRL TS EE
Z B DH DT, IRMOF-1 & [FIFEE DO HFL
BREFFDL, ZER T T HEE/RMOF-808
[Zr605(OH)3(BTC)>(HCOO)s(OH,),] (Fig.1,
FFLAEL4A nmB X9 nm) T2\ T, &
ATV, W Lo KB K OVE#EYE
FRERRS 28 2 Fl ~ T

Fig. 1. MOF-808 Ot fh 1.

14

2 Eﬁ%ﬁ'i% ~Hesnting
MOF-808 13V LR —~ /LIEIC LB AMENAY
bD Z & HZVN[1], ABENILLT O EIR G AMIE2]
Wz, by v 3 = K(ZrCly, 0.24 g, 1.03 mmol)
% 30 mL H 7 AR ANTZFEEE K (2.7 mL) DR
AW %, IR T 12 FFEAE L2, 1,3,5-X
Yo b U AR ER0.072 g, 0.343 mmol) & IR AN
Z R LT, BOSDSEST L, WAL A E b -
7ot WA LGBECED ., AR E KB LA
X ) —)VONETHSITEE Lz, MARREZ B2 T
T 120°C, 12 RFRE]FzfE S, A0 BN MOF-808
AL A5, BiR X FREHTHIE (XRD)IZ & 5 [FED 21%
R, Y VARY—< EIC X DL D B RED
EWVHEARRE NS O, 20k, HET A T
freeze&thaw EI1Z XV LA L2y +HEME DARK %
MR- & T, MALNICZ A N1 L 72 MOF-
808 & 457-, DSC HIE1Z1% TA #8od Q-100 & AU >,
W A PR 2 D S BN D, FRRIEEE 10 K/

43%

26%

Enda «—Hent Bow{mW)

min, JEEEREIK 100-300 K Tt 0 3 LIHIE 217> 7=, 12¢ 17 U N
7K % W i L 72 MOF-808 DDSC i ## % Fig. 2127779, Fig. 2. /K% Wik L 7= MOF-808 0 DSC Hif.

HIZ BN T % TE LI KR &5 %
WEIS TdH 5, WM A48-190% D CIE273 K
(TS V7 KO BRI I T 5 W — 27 23
STz, Lo LISV T, 170 KAFET .
NI AEBETRT AT v TRBESN D DR T, .
BB Z R T HOE— 7 B STz, Z0%
132.0 nmEL F DML A FFOMCM-41 D5 R & ARk e @
THY ., MOF-808DMALEMN1.InmTH 5 Z & L5 .

aLTV, Wé:i:::f\
S & |2 AL R 3 & W L 72 MOF-808 > DSC it \\\‘_§

% Fig. 312753, MOF-808 1 mold 7= ¥ £k T88 mol 12

DCClaZe Witk L7z, W 2320% UL LR T3 s GS%\
39%\

=N

Endo. «—Heat flow(mW)

DREFFIZ L D & BEZ BN WA — 7 D251 KAVE
B E A, Fig31213R L TWZRW L 27 CCLS Kis 20%\

L7
g%zj,/

FINCAEIET DAL 0 7 O EAEBARERIC X D

W — 7 (@226 KN L B AV, F 7o 144% D> \\:::issé%
5122% DB CTIE, @181KAHTIC 7 v — R 722 2 . . . . .
E— 7 @300 KIFUTICREBRR DB Rtz M m m D m m

BER O BT W & O I S TEIRM A~ & B
FL, hEL TeoTz, 144%0> 520% DV EAEHT Zx
ENT=Q)B L @O E L — 7 [TMOF-808 (2 W i
ST DUEA R SBICBE 3 A B 72 L o 2 03 W E 3 100% L FOREFCH V7 OFRIZ L % &%
ZONDLDWAE—7 OBNBHIEND Z b, ZORTIHRIETHSBESR Z D, — B S 7=CClysyr 1
DBMOF-808'E# L SN TWa b ot EX b5,

Fig. 3. CCly Z Wik L 72 MOF-808 ™ DSC Hii#i.

3 BMRX
[11H.Q. Zheng, C.Y. Liu, X.Y. Zeng, J. Chen, J. Lu, R.G. Lin, R. Cao, Z.J. Lin, J.W. Su, Inorg. Chem. 57, 9096 (2018).
[2] H. Su, J. Hou, J. Zhu a, Y. Zhang , B.V. der Bruggen, Sep. Purif. Tech., 333, 125957 (2024) .
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Ultra-sensitive Nanowire Nanogap Gas Sensors
Yutaka Majima

1. ARER
IKFRA AR Y HIE, TANF— - B, R - @ROE, XenBH Rl I£aliT
MAINTwS, Ffic, VFvadtrv oy 7l —oREML, KRttaoERLR, EE0H

(QOL) D bE7x KICHBNT 21213, % DRIEE(L - ML R e v, KET ARV HIF,

RKRE L IBREFOKRBEARADHES., ZOREZHBET 2T N4 RXTHY, I CICBERE
LR R Bl IREER . SAREMEE R 7p Y DKEH A v BRI L, HRAERER R T
fEHEI T2, oD ) bEEHRICYEERIIRIGICX 2 F ¥ ) TIRBEZICE > TH R
BB OBELRIEGINZT 2 2 L2 MHAL T, P RBELZRET 2, SEBCYHEARE 7 =
v iE, HABREME ORI 2 2o, xfis 3 —5 0BT A ABREME & i i &
&b, AW TIE, ZoFABEMEIE L CEREEL T VA VYRGS R L. ERHEREZ
J X T LAy ZREL 72,
2. IR R

BAt# (CuO) F /74 % F ) Fr v I7HRL VI OEEZK1ICTRT, 33moOFy v 7E
FET2AES ) ¥y v TEMEEBETRY V2774 (EBL) I TfE#LL, EBL oERZENLIC X
D, F/Fr vy TREBECLICEF I VA EBRL, 2EBEOT7 = — I X b, B
(CuO) 7/ 74X icZEREEU#EL Lz, (K1la), b)),

a) FIDAVFI)FvvITHIAEIY b) ERESOHRILERT ) D1V
DIEMER FI)FvrYITHRAEDOHEE

ZERESD
LA DAY

O A T e o

C) ASHPTOERDHEN d) kFRIRHBOERDOHEN

0, 00O H,O H
i 3>

INETRETR
la) ZRASGTBIHAFT 7 74X F /) Xx vy THRA I OREER L b) ZofiE, o KRxhco®Ei
Dt e d) KEBERIBFFOERDWAN o KEPHFET 2 L BIRMELGZN L. Z OERD KNI HKED
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ER L 7= B&AL 8 5 ‘7\/f YF/¥¥vy7H  a) \oa._25DPb 10 ppb 5 ppb
R v HIC, ppb F— X — OB DK
103 -

ZEALTE & OBRPIZLDIGE - BIERE
3 (K2a) ) . ZOfEH. 5ppb &)
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[1]1Y.Y. Choi, T. Teranishi, and Y. Majima, Appl. Phys. Express, 2019, 12, 025002.
[2] M. Zhao, R. Nitta, S. Izawa, J. Yamaura, and Y. Majima, Adv. Func. Mater., 2024, 24, 2415971.
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Structural analysis of Pt loaded Zr;SOy and its catalytic property for alkane isomerization in the presence of
hydrogen
by OSatoshi ISHIKAWA, Tao MEILIN, Wataru UEDA

1. HEEH

Pt HEFEAR 2L 2 =7 Al (PYZrS) 13UKFEXIL FIZHBWTT VT o D EMAV SIS & Z EICH#EIT T X
Z ORGSO T3 L L THWLIRTWD, U Pt L T/KREDREE L T ZrS #HA~AE LA — =1L %
Dtk ZrS £l EEBE L T FBEECIEATHZ LT, MBLEHELE LToOT7 L 27 v Rig (BAS) 23
BENDEZENPRBOICEIVIBEINTND L, —F, BRI D BAS ODERE, I bIZIT Iz ATl
BERFTAEE S IIRIZICIH S I SN TRV, ZrS 1 THEK - SENRBE TH D70, MG S B+
LR OB NEE L o7 2 SIZRET 5,

BT, Boald ZrS L3l LW EIREE 2 B T D5 ME ZrsS0o DA RRIZAEI L, T4 ZrS XV & @\ gfih
BEVEZ RT 2 EAWME Uiz 2, 2 OfBEIIHAR - #EENBE Th D720, fhsbiE 2 210 ORI Al
BRI CE D LM SN D, AHFIECTIE Zr;S0e 12 Pt Z4HEF L (Pt/Zr;S0y) . = OfIE D /KT FIZBIT 5
fiifEMERE Fo K OIS MR 2 -~ 7,

2. HIRKE 70

FEERVE ZrsSOo IEBERIZ HEVVKBVEIC ko TAR LT, ' ' ' ' '
Pt |3 HoPtCl ARSI 2 AV, BRIEIC X > T 2wt % 60| : itgzggzﬂ (nder Ny 1
L7z, 354072 PUZrsSOe 13225 IR T 500 °C T2 h A Zr,SOHT
BVLERSS . 5%Hy/Ar K T, 250 °C T2 h BULIE L 7=, 50 + @ PUZrS-HT |
ZrS \Z b Ak D LT Pt R L OBVLEE 21T > 7=,
Te SRS BUEHS £ OUK B T BT 2 h 2, 40} 1

B R IC-AC 3 LOHT #2017 TRFLT 5, Fig. 112

I-butane yield /%

30L i
Zr3S0o-HT. Pt/Zr;SO¢-HT 3 L O Pt/ZrS-HT % W\ TAT
STz, KFRIE FIZBT 5 n-butane FMEALIOG O #E R 20 i

Z ™Y, PUZr3sSOo-HT 1B H 22 7E L 7o Al & 475 L
7o —H7. Pt ZHEF L TR ZS0y DA i-butane 10
PCERITRRRFIC O U, ROGSEEG 10 hid v TlZ & A
EROSITEIT L < Ip o7z, F£7o. PUZr;SOo % fillfit &
LTh, BHELMFTIRF L A ERUSITEIT LR -
Tro ZETMEENMERE 215 5121%. Pt HEFR X OVKFHEH
HANIE & Do T2, IKFELIE T PYZr;SO 1 PYZrS-HT
EH | R 72D 4 f5REEE R i-butane IR AR
Lo THUL ZrS BDARYE TH 572 flldeyh M &
FED Zr3S0o IR T/ NS W L IERT 5,

BT, KFERIE FIZH T D PYZrsSOy O fil fEHEHE
TRD I8, AT 21T > 72, £ PY/Zr;SOe-HT H
D Pt DYV INFEE . HAADF-STEM, XPS, CO /)L A
BLO XAS IZEVFRTZ, ZHODOHRERND . Pt
IZPS 2 7Pt = /LDaT - = )VRi+ & LT, ki

0

0 4 8 12 16 20 24
Reaction time /h
Fig. 1 mbutane BMEALFUSIZ IS T 2 & il
7-butane FE

T8 1.8 nm OWE 72V A X5F0 T ZrsSOo B bl it L :
WCHEFEND Z Ry ho T (Fig. 2). Zr;SOo 3R A Fig. 2 Pt/7Zrs;S0y ® HAADF-STEM {4

18

ST SRR 2B T 5720 2, ZEBE DMK OWIE TIE 2 < | BRI BT L TR WSS o hr e L7 &
s hs,

VT, PY/Zr;SOo-HT H1 oD
Z1r3S09 DWVEARFE Z ]~ Tz,
KFIBEITLEIT O & Zr;S0y D JE
MEEEENIER L, 2oL &
FT-IR HE TIi%, #EF O Zr
L:@Eﬁl L 72 H,O (ZI‘-HzO) \z
Hsk 3 2 IR A S iz =
LD, KFEEITLHIZ HO A

kL :Wjj Zi BT S Vi t® X Dissociative
Z L CREMERENIER LT & o < f&’ ( adsorption
£z 5%, Insitu FT-IR Hl7E adeorntion —

kY, KISt TH D agsorption

210 °C 2BV TH, AKFEHEA Fig. 3 /KFEXFE F Pt/7r:800 | C Zr-H,0 234k 3 D 4E 1

WXk o TREMBLXOREIZ
Zr-H,0 BERLT 5 Z & D353 e
Sz, T TRLNTEWIRIZ,
He &t F. Pt/Zr;SO¢ (Z H,0O
BN LTI S =R IY
LlFEAE—HK LTV, K
FXW T, Pt L CHEEEL- H
JRF Zr;S0g EIZ A B LA —
SN—1L. ZHH Zr;SOg F A4k
Bt 2T Zr-H0 Bk
S EfhEm L7 (Fig. 3),

FEVN T, PUZrSOg % 5%0-/He i T 500 °C T 2 h RIALEEE  5%Hy/Ar KWt T, FERE T 2 h AKFEVLEE
L. D% He Kt F 50 °C £ CTRIR% . RIKH FC TPD HIE 1T -7, KFEETIRED 150 °C-300 °C D &
=, H0 ORiBE (m/z = 18) 3B S, = ORLBEREIZ/KFIZEITTIEE D 250 °C D L X |THxK LR -7 (H0
JiiEfE & 0.65 mmol g 1), Pt RIFFRAELCRIFEERZ1T-> Th, PYZr;SOy & H\ T 5%Hy/Ar D> D 12 He &k
TCEAMLEE 21T > Ch ., HO BiffEaIZ/h &<, 0.16-0.17 mmol g! TH o 7=, KFEIEICIZ L o T Zr;SO H D&
TR O —RDKFE S Zr-H0 D3RR U 72 & fida L 72, TPD CHLIAI < 7172 HoO Wi & % 5512 PY/ZrsSOo-HT
=517 713509 OD{K'_%A%HEAZ%K%‘I‘% L7=& 2 A, ZrS0g7°0.3H,0 & PETE 77, Pt/Z1r;SO0y ZKFIETC LI BRI AR
T 5 Zr-HoO 1 He Kt I3\ T PYZr3SO00 12 HoO &3 A L 72 BRIC S B 5 Ze-Ho0 & [AERTd % (in situ FT-IR
FERLD), BBEOERTERT D Zr-H0 L REOFENIER T D 2 & 28, ZrsS0o D 3 D Zr %A K T4
BEnou3 RN KE S, BERRBGIZRZ RN 23 5 Ze-H0 R 5 & ftam L7 (Fig. 4).

BE#R X U . Zr-Hy,O 13 Bronsted 8 (BAS) & L CTHERET 2 2 L300/ »> T 5, n-butane FEMALEIZIZAR
BN NETHDH I E0D, ULEHET OKFEXEF) THEUD Zr-H0 BRINEEEAE IS, —7,
Pt/Zr;S0o-HT % VN, No+H,O & FIZEBWT n-butane BMALK G ZIT o728 Z A, EMEIZEIEICHED L.
i-butane DEFIISISFAA 10 h LIETIZE A E RO o7z, BAS & LTO Zr-H,0 OMT, G %
BUC L BEREEEN & D EHEZR S D, PY/Z;SOo-HT (2 XAS, XPS, DFT #tH5., B U DUl IR MIE AT 72
LA, KBRIMFICBWTCRETZBEREXRMG LICBNT, AFBREBIEELLSN, B RY RBRAET D ER
B X iz, THOMEE I, MRS T, PY/ZnS0y 13 Zr-H,0 LR KIaE A U, ARG TR SN D
ERU R&EBAS & LTD Zr-H,0 BRHZE LTIV v BV ROS A H4TT 5 LIRR TX -,

Local structure around Zr-H,0 in Pt/Zr,SO,
Zr-H,0 formed by H,0 injection under He flow Zr-H,0 formed under H, flow

u3 oxygen

Fig. 4 Pt/7rsS00 -G U % Zr-H0 O JFTiE D&

3. ZEXM

(1) H. Hattori, T. Yamada, T. Shishido, Participation of molecular hydrogen—originated protonic
acid sites in acid-catalyzed reactions, Res. Chem. Intermed., 24, 439-448 (1998).

(2) M. Tao, S. Ishikawa, T. Ikeda, S. Yasumura, K. Shimoda, R. Osuga, Y. Jing, T. Toyao, L. Shimizu,
H. Matsuhashi, and W. Ueda, Acid Catalysis over Crystalline Zr3S09: Role of the Local
Structure in Generating Acidity, ACS Catal., 13, 4515 (2023).
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Design of Novel Nanostructures with High Quantum Yield Responsive to Visible-to-Near-Infrared
Light
byOChun-Yi CHEN, Yung-Jung HSU, Tso-Fu Mark CHANG, Masato SONE

1. Research Object

Solar hydrogen fuel has sparked substantial interest over the past half century, as it has the potential to
meet the growing global energy demand. The utilization of solar energy produce hydrogen over
semiconductor photocatalysts has realized the core concept of sustainable energy development. The
upper-limit of the solar-to-hydrogen conversion efficiency is governed by the light absorption capability of the
photocatalysts. Extending the light absorption range to enhance the photon harvesting capacity is therefore
indispensable for maximization of the photocatalytic activity. Note that the energy distribution of solar light is
approximately 6.8 % in the UV (A < 400 nm), 38.9 % in the visible (A = 400~700 nm) and 54.3% in the near
infrared (NIR) (A = 700~3000 nm) ranges. The photons produced from NIR irradiation with a wavelength
longer than 1000 nm represent a vast source of untapped energy. Most photocatalysts developed thus far
are only capable of harvesting the solar spectrum in the UV and visible ranges. There are few choices
among the currently available photocatalysts that can respond to NIR irradiation. The creation of NIR-
responsive photocatalysts has therefore been seen as a prerequisite for realizing wide-spectrum-driven
hydrogen production.

2. Experimental Results

In this work, Au@Cu7Ss yolk@shell
nanocrystals were first characterized by
transmission electron microscopy (TEM) to
visualize the microstructural features. As
displayed in Figs. 1a-c, Au@Cu,S,
possessed a yolk@shell nanostructure, in
which  an individual particle was
encapsulated in a hollow shell [1]. Note
that the yolk nanoparticles were randomly
distributed within the shell, suggesting that
they can move freely inside the hollow shell.
The movement of the Au yolk inside the
CuzSs shell can be witnessed by real-time
TEM observations. The results of high-
resolution TEM (HRTEM, Fig. 1g), selected
area electron diffraction (SAED, Fig. 1i),
energy-dispersive  X-ray  spectrometry

L _ _ A ﬁ,.,,_, =028 nm i} ]
(EDS, Fig. 1j) and X-ray diffraction (XRD) R i b
analysis further confirmed the compositions :
of the yolk particles as fcc Au and the shell LM g CuLal S Kal

as monoclinic Cu7Sa. In this study, three Au ~ Fig- 1 Microstructural features of Au@CusSi. TEM
contents were employed to produce images of a 1-Au@CurSs, b 3-Au@CurSs, ¢ 5-Au@Cu7Ss,
Au@Cu7Ss with gradually decreasing void d pure CuzSa, e pure Au, f Au+CuzS4. g HRTEM image of 5-
sizes. As determined from Figs. 1a-c, the ~Au@CursSs. h TEM image and corresponding i SAED
void sizes were 65.7 + 5.6 nm, 40.0 + 4.6  pattern, j TEM-EDS mapping profiles.
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nm and 26.5 £ 3.0 nm for 1-Au@CurSs, 3-Au@CurSs and 5-Au@Cu7S4, respectively. The controllability of
the void size enabled us to explore the influence of the void size on the photocatalytic efficiency of
Au@Cu7Sas.

The comparative results of solar hydrogen production are displayed in Fig. 2a. There was nearly no
hydrogen produced from pure Au, suggesting that Au colloids were inactive toward solar hydrogen
production. Pure CuzSs, on the other hand, showed a modicum of activity, reaching a hydrogen production
rate of 25.1 umol h-1 g-1. Compared to pure CurSs, the three Au@Cu7S4 all displayed an increased hydrogen
production rate, disclosing the beneficial function of the Au yolk for enhancing the photocatalytic performance
of CuzS4. For the three Au@Cu7rSs, the hydrogen production rate increased with decreasing void size, with 5-
Au@Cu7rSs showing the highest hydrogen production rate of 211.0 umol h.1 g-1. To elucidate the cause
behind the enhanced activity of Au@CuzS4, the AQYs of hydrogen production were measured under
irradiation with monochromatic light. As shown in Fig. 2b, pure CuzSs4 and 5-Au@Cu7S4 exhibited similar
spectral features with prominent AQYs across two distinct wavelength regions. For pure CuzSs4, the
protruding AQY at wavelengths less than 700 nm was related to the sub-gap transition and band edge
excitation of CuzSs, while the prosperous AQY in the 700-2200 nm region originated from the plasmonic
excitation of CuzS4. Compared to pure CuzS4, 5-Au@Cu7Ss displayed much enhanced AQY across these two
wavelength regions. It is important to note that the AQYs under NIR irradiation attained by 5-Au@Cu7S4
(AQY = 7.3 % at 2200 nm) were substantially higher than the values of most of the NIR-responsive
photocatalysts ever reported. The achievable AQY of 5-Au@Cu7S4 under visible irradiation (AQY = 9.4 % at
500 nm) was also comparable to that of other state-of-the-art sulfide-based visible light-responsive
photocatalysts. Note that there existed many sulfides photocatalysts exhibiting high hydrogen production
activities. It should be, however, pointed out that those efficient sulfides photocatalysts were merely
responsive to visible light rather than NIR irradiation. There are few choices among the currently available
photocatalysts that can respond to NIR irradiation. In comparison with the state-of-the-art NIR-responsive
photocatalysts reported so far, the current Au@Cu7S4 exhibited a record-breaking quantum yield of 7.3 % at
2200 nm for hydrogen production. It is also important to note that the currently reported AQY was pristine
without the aid of any co-catalysts.

a b
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Fig. 2 Activity for solar hydrogen production. a Comparison of hydrogen production activity
on six relevant samples. b AQY values measured under different incident wavelengths for pure
Cu7S4 and 5-Au@Cu7Sa.
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1. Research Object

Oxide materials have the problem of their hardness, not easier to make well-connected interfaces, leading
to difficulty in putting into practical use due to their high interface resistance. To overcome this problem, soft-
oxides are developed with different perspectives. It is reported that the development of softer materials such
as LisPO4", LisBO324), and Li2SO45% has been considered, and mechanochemical treatment by using
planetary ball milling has been used to improve softness and their ion conductivity. By breaking the crystals
and non-crystallizing the material, interfacial connections in the battery structure can be formed using
uniaxial pressurization and relatively low-temperature treatment. However, the materials obtained by
planetary ball milling are expensive for industrial processes, and a novel synthesis route for mass production
is absolutely necessary.

In this study, we focus on amino-acid-aided solution process, which is suitable for mass production. This
process can be achieved to obtain nano-sized ceramics through the intermediate state of cation-carbonate
networking.”-19 The idea is the direct bottom-up growth of non-crystallized powders using heating treatment
before crystallization. The target material is Li2B4O7, which has softness in oxide materials and small ionic
conduction.'12) Li2B4Oy is expected to be used as a new binder for all solid-state batteries.

2. Experimental Results
Li2B4O7 was synthesized by solution process. Lithium acetate dihydrate (FUJIFILM Wako Chemicals, 98.0-
102.0%), Boric acid (FUJIFILM Wako Chemicals, 99.5+%) and DL-Maric acid (FUJIFILM Wako Chemicals,
99.0+%) were weighed at 1, 2 and 3mmol, respectively, then those reagents were dissolved in 100 ml pure
water. The condensed white powder was prepared by evaporation of solution at 90°C, then, the precursor
powder was dried at 200°C for 1 h under vacuum dryer. Various Li-B-O powders were obtained by treatment
of precursor under ozone, oxygen or air atmosphere at 200-550°C for 1 or 10h.
Powder X-ray diffraction (XRD) was carried out using Bruker D2 Phaser. Thermal analysis (TG-DTA) was
conducted using SHIMADZU DTG-60H
under dried air flow. The precursor was

. . . . * ® Li.B,0,
weighed in an alumina crucible as a A LiBO,
measuring cell. Alfa-alumina was used as * Unknown

a reference material. Scanning electron .
e 350°C

microscopy (SEM), JEOL JCM-7000, was g

used for the observation of microstructure. ; 500 °C
Pellet was prepared by 10 mme uniaxial P

pressure molding. E 400 °C
Based on the TG-DTA results, we * *,’" 300 °C
challenged heating treatment of the L‘““"*"‘

precursor powder at various temperatures
to obtain an amorphous Li-B-O compound.
The heating treatment was performed at
200°C, 300°C, 400°C, 500°C, and 550°C.
The treatment time was 1 h and the Figure1 X-ray diffraction patterns of prepared precursor
temperature increase rate was 3°C/min. As  with heating treatment at 200, 300, 400, 500 and 550°C
a result, a halo pattern was observed at for 1 h.

200°C
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400°C as shown in Figure 1, resulting
in a perfect amorphous powder. No
change from the structure of the
precursor powder was observed at
200°C treatment, and XRD peak, as
indicated unknown, was changed at
300°C. After 500°C and higher

" —0pm

temperature treatment, Li2B4+O7 (PDF W< ] :
01-077-6271) crystal was observed Figure 2 Scanning electron microscopy images of (a) obtained
as predicted by the TG-DTA results, powder after treatment of 400°C for 1 h under air condition, (b)
unfortunately, a few secondary LiBO2  pellet bare surface prepared by uniaxial pressure molding. Inset is
(PDF 01-176-2212) phase was also  a picture of prepared pellet after gold deposition on the top.
observed.

o

Confirming the softness of the amorphous powder prepared at 400°C-1h in air, the pellet was formed by
uniaxial pressure molding without any heating treatment. Figures 2(a) and 2(b) display SEM images of
prepared powder and the bare surface of the pellet. Inset is a picture of the pellet after gold deposition on the
surface. From SEM results, the primary particle size was found to be much smaller than the micrometer size,
and the secondary particle size was found to be approximately 1-5 um. In addition, the surface of the pellet
has cracks but is very dense and flat, and few secondary particles are observed. This might be caused by
the particles collapsing against each other during uniaxial pressure molding. Therefore, the prepared Li-B-O
amorphous powder was found to be a very soft material. Electrochemical impedance measurement was
carried out for the prepared pellet, unfortunately, semi-circle was not observed, resulting that ionic
conductivity at room temperature should be less than an order of 10° S/cm. At least, this material can be
used for all solid-state batteries as a new binder introduced at the interface with very thin layer.'3)
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Figure 3. (a) Cyanosilylation of 1a with TMSCN over various ¢ Reaction conditions: SrTiO; (50 mg), 1 (1.0 mmol),
catalysts for 15 min. Reaction conditions: Catalyst (50 mg), 1 (1.0 TMSCN (1.5 mmol), toluene (2 mL), ice bath (275 K),
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atmosphere. 9 Synthesized by solid—state reaction.
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Temperature dependence of the defect distribution in amorphous In-Ga-Zn-O thin film transistors
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3. BEXM

[1] K. Hashimoto, S. Kitani and H. Kawaji, Physica B 629, 413675 (2022). [2] K4 &., fEARE K, Y, 6 KZHF
ZEpmELs [EES - F%@%4/W7~x4/a~ya/Mﬂ@m7n/:7héﬁmﬁ&ﬁmaama
[3] Y. Miura et l., J. Phys. Soc. Jpn. 76, 033705 (2007). [4] S. A. J. Kimber et al., Phys. Rev. B 89, 081408(R) (2014).
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Development of method for exploration of semiconductor and dielectric materials via machine learning
by OAkira TAKAHASHI, Arata TAKAMATSU, Wataru KUDO, Ren NAKANISHI, Ryotaro YOSHII,
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(ALIGNN)S % i\ 7=, ALIGNN (31 DfES &2 #Ed
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Efficient ammonia production with aluminum hydride supported iron catalyst
by OMasashi HATTORI and Michikazu HARA

1. BAREH

TR TIMEFERIO R E LTHW S, R 18 E b ARSN A REERLALTHY ., AD
AR, ST ETEERYEEND, LENRT VE=TARITEIE - &E S TRt 2 FvCTirhbi
TWBD, EOENTZMEREIZ K- T2 OSKREE A % 5 ftiEiE 100 FLL EHHE STy, fER TS
BEOWMMEZZDHE, TYE=T AR ND =R AX —HEIXRLZEE 25 Z LR TRIND,
TSRk 2 F (B2 MEEE 2 /R 3 RBE O B 1 i B FEMEYIZ T TR W . 2HUE T Ru filllit % & b
T FE R R U 72 AR CIXE &AM 72 0 C LRSI 2 ER AR A R Al < i ShTunb
B Lol TEMICMBIIARBORONTT T MIEO THWOND 2, B ITAREREA Y- T
BN EEEZ RTZENROOND, TNETHESN TS, EEEA Y20 CENIENE 2R3 il X
EEEEORNKEZ WD 20, (KRS 720 OFEMIT TEMASMEEEZ TES, —F5., Zh b OHEEERfk
B LI OREEZ RO, HEEE OB WAL CICIEEM 2 HEF U728 TR RY 72 0 O fiiiyEE 23 8 <
B EBNHIFEEND, ARG TIE, SR ITKRFLT VI = AR 2 R U7 RBEAS . T3 Sk fik gt
Z BRI EREYS 720 Ol EE R L,

2. HAERRE
2. 1 MERRSLUVFYSIIRVE—II3Y

fRBEFRARLI L F O FIETIT - 7=, FEBREL. mYBR
TAI=U A, HEEESY A Y T4 b EER
ZUNIN U T2 KSR 2 78 B i [E % . Rz N T
450 °CTHERL LATBRAM R 2157, 7ods. Z DR,
F)VHT Fe:ALK=50:1:1 1272 5 L D I L=, =
DOHIEEH R E T =T AREHKT (Hy Ny
BE W AFBEEHA F: 60 mL/min, Hy/N,=3) (2T
400 °CTiEoL L, filllft %157 (AIH-K'/Fe),

Fig. 1 (ZFH L7=fitiio> TEM 3 KO8 TEM-EDS
BIEFE A R”T, Fig. 1 X0 FE¥RIEL 46 nm @ Fe
K7 B2 AR X OVK BN 0 O R S 7 8

BENT, 7. AIH-K*/Fe 5 LK RFINofit
i (AIH/Fe) @ XRD /3% —>  (Fig.2a) /5% Fe -
ICHRT D E—2 ORER S, Al fli, K fliofk Fig. 1 AIH-K+/Fe ® TEM ¥ & UF TEM-EDS #8143 A
FREBIZOWVWTOERBELN R oT, T A=
Ot XPS 2227 kL (Fig. 2b,c) 75 1%, Kl
DK OILEMTHD Z &, ALFEIT ALO ITITVMEEICE— 27 NEND T2 ABTOILEM TH D Z & DR S
n%, —7. AIH-K*/Fe, AlH/Fe ® IR A~XZ kL (Fig.3) Ti&. 1730 e f1UT1C Al-H fE A2 R 5 B —
I DHER S, KRFEILT NI =7 AR Sz ALFERHEEL TS Z RO E R T,

AIH-K'/Fe, AlH/Fe |ZW35 L7 ZEH D IR A7 kL (Fig. 4) TiL, 2010 em fFiTic v — 27 &5 — 75,
Bk 7 (p-Fe) OWFEZLEFHED IR A7 hLTIE 2030 e’ fHIICE—27 BEND, ZOFERIL. AIH-K/Fe,
AlH/Fe [T L7- R CTIIEEBENMHEL TS Z L A2EWR L TEY .. AIH-K'/Fe, AlH/Fe Tl¥ % Ffifdf
MEESN TS Z ENRBINT-,
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3 catalysts
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Fig. 4 AIH-K+/Fe 35 X U8 AIH/Fe W5 L7-% Fig. 5300 °C, 0.9 MPa (23515 % 45 fil i o> B &
FEDIR AT fL 720 3B L OMRFE Y 72 0 O fdliyEE -
3. ZEXH

(1) M. Kitano et al. Self-organized ruthenium—barium core—shell nanoparticles on a mesoporous calcium
amide matrix for efficient low—temperature ammonia synthesis., Angew. Chem. Int. Ed., 130, 2678
(2018).

(2) K.Sato et al., Barium oxide encapsulating cobalt nanoparticles supported on magnesium oxide:
Active non—noble metal catalysts for ammonia synthesis under mild reaction conditions. ACS Catal,
11, 13050 (2021).

(3) M. Hattori et al., Solid solution for catalytic ammonia synthesis from nitrogen and hydrogen gases
at 50 °C, Nat. Commun., 11, 2001 (2020).

(4) T.-N.Ye et al, Contribution of nitrogen vacancies to ammonia synthesis over metal nitride catalysts,

J. Am. Chem. Soc. , 142, 14374 (2020).
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Optoelectronic properties of non-crystalline Fe;04—BiF3;—B,0s: enhancement of electronic conductivity by
fluorine addition
by OHidenori HIRAMATSU, Zhongxu HU, Takayoshi KATASE,
Kazuki MITSUI, and Akira SAITOH
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L7282l Th v . RIBICBWTBEIER 10 cm?/(V-s) 2R n BEERTH D L, —F, Bk o =
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2. 2 XEFPH
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3 E
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Fig. 1 Absorption coefficient spectra of non-crystalline

21Fe3044BiF3*30Bi20345B203 and 7BiF3*55Bi203f38B203
for ~30—90 um-thick films. The insets show sample photos and

the Tauc plots.
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BINRET DR ARED AN = A LT R—2R closed circle) and carrier density (right, open), and (b)
LT ZyRRIME L > TH Y V70 mL Seebeck coefficients for non-crystalline
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FFD\J:%:i L ?i) AR .7 Y RBEMSIVIEIHG 95 and 400 °C are inserted in (b).
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@ é @ S and (b) 10Fe304—45B1203—45B203
w | w . .
S e — SRS B x 3| 3 4 at 400 °C. The carrier density and
5 ol @ 5 © . . .
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© . .
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Tail state
\ 4 . .
********************************* Evaw photoemission spectra °.
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(a) 21Fe30,4—4BiF 3~30Bi,03-45B,04 (b) 10Fe30,4—45Biy03-45B,0; (Ref. [4])
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Blue Organic Light-Emitting Diode with Extremely Low Driving Voltage
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BBE) DO FEM RN & MOERBIRIERI A RO B D, 2 TAMZETIL 3 FEO R —FBE (TTA 381K & 15
FHEOT 787 H =" F 675 45 MEOMAA DY (Fig. 1b) W T, CT-T, EFBEHRL CTIRRE
TARNAF— (Ecr) « HAENE, REte s OMBEEZFRAE L 4
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Fig. 1 (a) UC-OLED D%t A J1 = X A (b) AL THWIZ K —T7 7 &7 % — 51Ok & =L —
fir.

2. ERRE

Fig. 2a {2789 X 912, UC-OLED OF /3o A TiE TTA 28 H L H ORI E CT AN S D, K4
HEDEDO CT R —7 L0 Eqr ZR L, HEBHLVIGTETEFE (BQE) ZRH Lz, £/, £ K
—DIRERIFEY VA BIE L.300K £ THMET S Z & THIRDO T, =% /L X — (En) & RiED - 7= (Fig.  2b),
Z LT, 45 FEDOT NA AZHONT, FIRRLEFBEIORE) ) (Ecr — En) OBRMEEZ7m Y L2k
Z A (Fig. 2¢). Ecr & Eni 23EW, 72006 Ecr — En 28 0 (W TR REDEmVEH A oz, =
T, REFEEERDNEFBENCG 2 5B EBET D1 DI HERICE A~ v (IPCE) £V CT WX
OB ZITV, HT 31 2D CT M AEAER O E1T - 72, FREOEBEOBE ) (Ecr—En) OBET
%, CTHAFEHDORVHAGOEIZE | WRMICEFBEITE L Z EARB IS, CTRIUI N F—/7T 2
7% — (D/A) MOREESS FELIA ., 7 FHUBEDE O HAZ Gielc ., CT WINGRE X D/A OB v 7
Uo7 HRBLTWD, £ZC, BNHEL CTRINRETHLZ LIZXL T BEF Vv 7Y 7 THEEL
EBEEIMGE NS (Fig.2d), 22 C, ~— I AERIIHESONTT ey NORBEIDV 740y T 4 T %
7ol ZA, 01 eV LLTOFERMTFR VX —TERFEREL LSHITEX L2 ERbh oz, T, /&
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2R TR F—IZHKR LT, 0.1eV LA TOBREN) TEFBEINMBEINLTND Z L2 ERT D,

DT, FRICHRSE Lz 45 FEOME R OMA S DEDOF TR L EDO B o727 /31 AITDW T, TbPe
B R—=NU N LTT A AED R AT o 72, ZOFER, 1.5V igdEl | ATHFARE (E—27 R
462 nm) BEHIL, AV — KT 4T 4 AT LA REOFNIEE TH S 100 cd/m? 121 1.99 V TEETX 5
Z Wb hotz (Fig.2e), & BIZBEH O UC-OLED @ EQE 728 3.25% CTdh 25— T, AR L TF /31 A
BWTIX 4%LL O &V EQE #EBL L7- (Fig. 2f),
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c\E . _ 1.8 - TPA-An-mPhCz T g I :
" ] 175 [0 10 o w0t
. L]
e > z T 0
2 | TTA-UC 5 171 5102 W
% 107"} emission 5 S, uE " '. .
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Fig. 2 (a) UC-OLED OFY AT Fb (b) 7 F T UVFHERD T =3V —DIREKRFNE () =x/LF—
7% (Ecr— Em) ERNHFORMR. (d) =¥ —2 (Ecr— En) &R LIZETBEIZIE L OBR. (o) i
WAL T A ADETEE—BE— R E E 1 A TORXOET-OEE. (f) (kT /N1 AD EQE
LIS AT R
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Development of Quantum Materials and Innovative Device Structures
towards Topological Quantum Computers
by OTakao SASAGAWA, Wataru YAMAMORI, Shota OKAZAKI,
Rikizo YANO, Naoyuki KATAYAMA, and Hiroshi KAWARADA

1. BAREHN

EREA~OHFER S ES TWVDE IV Ea—2 Tk, KD SEFEOH L E B MREOMESL R
L7 o TS, BRIIZIE, lx D& TE Y IR /AR T —I1Z5HL, ib7e =7 —5T IE2 L EETHZ L0
RV R 7 L2 o TNDTZ0 | DR REL THIFF SV T D ORIy VB RERE > T2 & T2 YR T
BRENA T MRaY IV B Far ' a—2 ) Thoh, MRy ) VBEER T, B+ (hi 1) L1EFL (BCki+) @
W5 OPEE & RIFFCH B Rk el i R a2 R 3~ a7k 72 R AECTE A EN R TSN T
BY, ZhWEFEIE T2 —F TR — 2 Bl CEAZEDREIN TWATZD ThDH, — T, <
ST UERL A AE TEDFEM T /A AR D EERIFITIIRVLEA TV, ZZTARIFETIE, 2D X572
BRI O R R ORI KT L T E R R T 7 a—FnbEkR L ~3 T R A AR TR LD
HRDWE M ELOBH & ZNnE AW T AN AZEERIC LD MR Y IV & B OB ICE A T
Do

2 HERE:

MoTe> 1, 2IRICIIZRJEINT 72 T VT — 2L (vdW) FEJE L | ZE [ SCER R FRPE DR 7o A & 2 h D IR
gy IA N AR ThD, LT, IR (0.3 K) TIEHDLDODOBIREEZRTZENDL, MReY Vil s
BIROMEAYE L THEH SIVTE T, 4, vdW FEfE O ~ZBMEZFIHL T MoTe, 22808 £ CHEIIN T 5

b BIRERE N E K e ER AR T ZENR S22 812XV LY. Gan et al., Chin. Phys. B 28, 117401 (2019)],

BIZEREDRmESTND, T TARBIFETIE, MoTe, D1 s B LA aB BT L . T a0 L~EBHL
THE ETH U Bk &G vl 2 M0 L CL OIS R R O RF M| LOb\T%%i‘ﬁuE%ﬁoto X 1 (a)lZZE[H]
HE KT FRIE DR AT A 1E DFRFEL BT @IS T 7S A RN LU 72 R REAT FH 3B O Bl 2R L7z,

(a) ab [N B .72 MoTe, D St S, (010)HE I ZBEME m THD, (b) ~ZPAL CTHERLLT-~A7 1
7v%7 CEMERILI- T A ZOH] (BEIT 4 BOBE).
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X2, #JE MoTe, Huf i 7 OBIZEFFE, (a) 2 BB IO 4 BOGA OIBLORE K G (BI5 5
FHT) , (b) 4 B ICETD a T 1A1E b 87 BB AT LT3 A OB O 25 5 5% 5y OB AT
P,

X 2)I2iE, 2 BB LG BIZ W THIE LT BRI A2~ 9, 4 B TIL0.75 K, 2 /8 Tlx22K &,
2312703 K) Zobi@Encm B U BRI B S 7, BB bIc LB SR IR E om Bz
WTHBLERICKL TODEWIMERN OB LM, Fidh BN EER K 1 ThHDH rREMEZ RIE T 5
FERELTHIER LIz, BIZ, ZIEICLEATIIE TV T, %2H§H2§EJ‘Z T H U TSGR EDE
F71a) (a $HEB X O b 5 1A) OFERE LB LI 2 A MIERBE I BT D R eV 2 DX A4 —Riy7e
DTN LT (K 2(b)) o 25 [ SRR O 7o BB u%ﬁfm@ﬁﬁfﬁ%klf(\ FEAE R 2D
T3,

3. BRMAEX

(1) “A Robust Weak Topological Insulator in a Bismuth Halide BisBr,I,” R. Noguchi, T. Sasagawa et al., Phys. Rev.
Lert. 133, 086602 (2024).
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Stabilizing crystal structure of a pyrochlore-type oxide via high-pressure synthesis technique
by OKota HANZAWA, Tomotaka FUKUNAGA, and Hidenori HIRAMATSU

1. HEEH
A:B0; D—EA TR INDIL T A v 7 a 7RIEBEIT A & B O ITHE DA EDEDZEEI D,
EE MRS M D AREYENE . SREEME, SOOI E D £ THEA RERTEREEZ AT D, M ro R
TGS A RESEDIEEL LT, FiB0A 48 (Ryy Re. Ro) ZHWIZFFEMRI! [1 = 0.866(R/
+R0)/(Rp +Ro) |0 A A L R RURp DS LIX LITH W B LD RARp ZHEHE L 5 & 1.36~1.71 OFPHT/31 1
7 a7 RREENZEN LT < ZOHPASN TIIEHATEES Y =T 4 MEENZEL Lo WME R A
HMHENTWD 2, LLERNEL, ZOHEDILAMIIIF AL OT »F WA bRIECEEFE KR % # - PNIZED
IABRT L, END BEANCZENICEHEET D720, TROOIBEOREMAFETH Y =T A MG
BHRAMEEEZRD b0 H Y HEELEOIEIE S *fEneD s i e U
I TV, Z DT, BEFUEFED RyRs AT LA e IR et Y
REE IO LA T2 S0 TEIE, S vy o 7Rl
EOREDOIMFIZ /2D Z E RSN D,

Ca;Tay07 13 1.75 O Ry/Rp ZFFH ., VERIGAEOENOMAED
{bFEH 8T, NG Aa v a7 (2B . Fd3m (No.
227)) . B (€222 (No.20)) . HAME (C2 (No.5). =Fdh
(P3121 (No. 152)) 72 & 8 FH G OFSMmEEZ D Z & VA D
NTW2 (Fig. 1)o ZAUTIEND 4,07 & 13572 5 CarTa0, 9
DEETH D, ST AAA a7 aTHIZHOWTIE, ZNET o
BARBGTE & AKRBVE RIED 2 18 OERUFIERHRE ShTwn Fig. 1 Ca,Ta,O7 D% T
%, KEABKE 3 CIREMADON TR M a7 a7 AR ELN :

. o o X h 1000 °C
DN, EFESE T, FIE oA 4 TIXEMEORR A/ a s o ]
THIEOLND E SN TWER, TOHBOEIFER S, ]
BoiE B, MR B B TR RANE !
L BTV B, Fhx bEEHOEIRIGE L A&HETR S 1200 °C
EROMER 2 8. S 12 o FRIEE DA, X S

@i (XRD) 77 =~FA MEZRT S = HalssEn 2 1400 °C
v — 7 Rl Uiz (Fig. 2 #3T), EARSSIE & 1T R | K
PO RS I MESER T L & SN ) % IR B
HEMFETH D, KPP TOBRMKETIZY =XF A MH
WL S B 7 o PR LN L2 ZET 55, 1

. | Others
| & cc(9)-6M

Intensity (a.u.)

1600 °C

| [ 1 |
SIS B T s REC B eERT vy | C&Ta0(Pyro)
APEIES, b L BZOREBEETHL L EZLND Ca,Ta,0, (3T)
N, ZONT RN TWENARHECTH 72, £ 2T, fl 10 20 3‘0 40
fl R SN0 2 AN 1 D e % FHR D 72 DI R EA L
15D CasTanOr 2 O L. i &35 = & C. 2258 20 (deg.)
W EET R T EHHLMCTH o 2 BE Lz, Fig. 2 [EAHBOGIE TH K L 723k XRD
2. MERE

T UOIT, ~L FREEAKEREAZ VT, 0.75~5 GPa OANEEIE S, 600~1700°C DRI T CaCOs
& Ta0s 5 CarTa 07 DAL E A T2, Fig. 3a lZfF bVl & B ), IREDORGRE £ Lz, K& 4
T3 ODOEENFE LTz, TR TREEORMZ G, 1 DEITHEATRLEZIT V=T 4 MANELE
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a b) :
( ) 1800 ( ) 1 N o o 0O ¢« 40.75 GPa
T+A 4 B o
P+T+U3 5 1 . 2 A
_ 'S 3] A L& AM jp15GPa
O T+A 2 A,y 2.5GPa
o | 2 3 JL‘ A A .
()] 1400 - ’ P+U2+U3 *q:-," 1 ¥ LA 1 |
= T+A+B E: Ca,Ta,0; (Pyro.)
[ | } [N} m i war o L B B
© A p+T+u2 P 1 | Ca,Ta,0, (3T)
Ty P+T+80+Ui@ @ @ 10 20 30 40
o | THU4 20 (deg.)
= 10019+B+’C+U? €.l " ()
(0} O A B 1
= P+T+u1 P*T P +U2 =
P+T+U1+U2 S
P+T+A+BEC+UTHU2 =]
6007 v 2
RETTAYRTE+I , , . 2 1Ca,Ta,0; (Pyro.)
= | | 1 11 11 (I I 1|
AP 1 s 3 4 o

26 (deg.)

Fig. 3 CayTayO7 DEER . (a) SRS GREE, SNHET) &L 7o & OfR, P T, A,
A, B, C, UL, ZhZEn M v 7 a7 R CayTa07, 7V =7 A N CayTa07, 1KIEAH CaTax06. =
IRAH CaTaxOs, CasTarO9, CaTasOrr, ARFEEFIZKIST D, (b) e 5T FTHEMK S 25 ED XRD,
A EOIFENEN()F D U2 & U4 DIEHTLE 2 35, (c) Ca(OH)2 & FV TH AL L 72 CayTax07 D XRD,

b4 28, 2 DHIXFOTRLIE S v a7 e 3T 8 EFET DK, £ LT, 3 2B IIREGETRLEAS
A vz a7 HEREET 28K TH S, Fig 3b XL A 1000 °C TEE L, EHEE(LSHTHME LR E
® XRD TH 5, JMFIES 075 GPa Tlid, BAMTH DV =T A ML RFEEH U4 B3EfFE L, 1.5GPa T
T =5 A MEE S 17 a7 L REEM U2 23677 L. 2.5GPa Tid S v 7 v 7 F & REEH U2 233k
GFliz, Z0ZEnG, A a7 a7 HOZTEITIIRE Lot OO, SRIETI72 10 CIEME 722 5 S~
=/ 8=y E I =N WA AN =X oy

e T, HFEEREE L THWTUVE CaCOs & Ca(OH) (28 L, i b BAHDOHTH 3D 72275 72 1.5 GPa. 900
°C DM TEIEEKREITo T2, ZOFER, Fig. 3¢ IR T LI ICHMB N Fdh XA a7 a THOARIZKE L
7o ZOZEMNDL, RNA a7 a7 HOREIIIINBIE T T TR THY . KD WITKFBEDIFIEN Y
FETHDHIEWRB SN, £2 T, TICEENDKFELRKOEEZTRD 20, FIRBEEDT A5 21T
ST BBEARZ MADE RS DK (mliz=2) EKFE (m/z=18) \[ZH¥KT DA 4 EFiH., CaCO; (Fig.
4a,4b) & Ca(OH), (Fig. 4c,4d) ZHWTERLICHEIE DM TIZL A EED RN 0D s+
FIZEENDKEKRFBREICITTE 2EN

@ a0 g BRNZ EEBEMC Ui, TAICEY,
3% PN RA s TR ELERT DI EE
5 2% g 4l RERL, ABLKOKETFH~DEATIE
1 s 2 7 AMBIESTINA ., Kb BV NIRRT
C 00T 300 60 w00 1200 O 6 300 ed0 900 1200 VHKTH D LimmftirTc,

—~ T(°C) —~ T(°C)

(c) g 40 () 10
5 3.0 5 81 3. %%)‘Cfﬁk
2 50l mz=17| £ 9 mz=2 (1) V. A. Isupov, Kristallografiva, 3, 99 (1958).
% " m% % ‘2" 2) C. R. Wiebe et al., APL Mater., 3, 041519
§ 00 5 0 (2015). (3) L. Zhang et al., J. Phys. Chem. C,

0 300 600 900 1200 0 300 600 900 1200 112, 3126, (2008). (4) E. Aleshin et al., J. Am.

T(°C) T(°C)
. i Ceram. Soc., 45, 18 (1962). (5) M. A.
Fig. 4 (a, b) CaCO; & (c,d) Ca(OH), & HIZESF & LTHYY  qupramanian et al., Prog. Solid St. Chem., 15,

TEEAK LT CarTayOr D FRMLEET A A~T b, 55, (1983).
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Improvement of antibacterial and virus inactivation functions
by controlling surface composition and structure
by OTamaki YOSHIDA, Keisuke TAKENAKA, Yuji SATO, Peng CHEN, Hiroyasu KANETAKA,
Takayuki MOKUDAI, Nobuhiro MATSUSITA and Masahiro TSUKAMOTO

1. iIRES

MIEITBPEER 28 L, B2 M@ 28 TS ED 2 EDmbnNTW5D, £D7d, K77 7%
FI 0l REFESZEO NN DEM ORIISHE 2 —T ¢ 7 &M 2 & T, EYSESL KBS 1E D) F
DHIFRFCE S, a—T7T 47 OFEELE LT, AFETIE, FEFEKRL -V~ L F v —28RHEREZ HN
Too HEEK L —FIL, MR D IERIENE < L GERDIT AR L — & e TEZHEZR I AN A
LD, £lo, AT E—LA L —VFERHEBEIIER E M RKOBEMBA THLITDEEBENEI, AV
TFTUABEDBIZ HGND, S HIC, G LIZmRBIEEO L— PRI K o TRATHRICE —I2n#s b 7=
O, FEARA~OABE A I ZT-IEE 100 ym FREOE WIS T | MEMEH EOHRBIZ S SR’ 5, A
ZECIE, HEPEERL — LT E— A RIEREEEZ VT, A7 2 L A (SS304) AR E~Dfligi = —7 1 >
T Iz, KfE~O I —T 4 7%, L—YE—ERSIRAT2 2 L THLNDERRD 1 ©— R
EBARRIC D Z L TR END, 22 T1 v— REEOKEIZF:MBRO O, FilihEkEmE2E51
. 1= FEEO—HBEERLILENH D, OB, REOHEBHEIR CIXEITHE S 7o Mighf g & 8 L
VNSRRI oD [RIFE A B A . FEEEAEIR CIZ AT > U A AR & O B EHES BRI/ ThiILA, AT L
A LEDBMEERIIRE S B2 D700, —EOL—VHRFET2EORRIESEZFEINT L LIXTINETH
HCTholo, AFETIE, MEAEROE A 22 S5 2 L Tt ~D AR EZHIH & 2 8I1FER L
oo 2T NV F U THHZNRTA—=F L LTma—TF 4 V7 EREZITV, @WERMEa—T 7O
ARSI, EBIC, B LIZa—T 4 71220 T, FLEMEOFMEi #1772,

2. A—T 4 VU EEBHE

Fig. 1 |2 FEBRIEE OMIE X 27”7, K 450 nm,
BRI 200 W OFEHEEL —FE T 2 —L 2
BN LV — A2, ThENET 7 AN
—TEEL, BV REHNTMT AT A ,
FE L7, 2Ky MRIZHEAIET 233 im & L Blue diode /
Too MUSHMYRITIARBEAAHE D Ar T X THEE L. laser modules |/

M T~y R 2 20 k0T A R #68 Optical fibers
L7z, JEZ 5 mm 0> SS304 Jebk & FEEN A 7 — VI [H

EL. x WFEICHRTITS 28Tl E— REEE Laser beams - %

. _ _ o Powder feeder
B LicDb, AT —V% y WiFmI Ny F 7 Pure copper -

P2 BB SEL T e A &Y KT 2 LT, powder - 7 y

15 mmX15 mm D2 —7 1 VTR AT > T2, T //// ; SS304 substrate
LImRliE~A 7 ah v ¥ —Clrm 29k L, S |

SHR YD « BFEED OB Y BEAREE IC L A Wikl g2 % Coating layer

ot Fig. 1 =—7 ¢ o 7 S NG
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3. EERiER
3. 1 #tAa—F« VMR

Fig. 21, BRI NIMsil=—7 4 > 7 OWrim Z =3, 53 50 mm/s, MARHHG & 50 mg/s, NV —%
JE 3.75X10° Wem* & L, ™y F v 7 iEEE% () 110 pm,  (b) 230 pm, (¢)310 pym & & LSz, Ny F 7
B (a) 110 pm (IZB W TIEZ O ZERDTERR S 4L, MmO LWERmEABIEETE 5, —47(0)230 um 123
WTIE, ZEBRAEA L CERARRRNER SNz, 0L ZDOFEEIL98.8 um TH-o7-, £7-2(c)310 pm (2
BOWTIE, BRESPEEERG L, FREELCTNDZ ERNDND,

I LI, ENEND LISV T, SEM/EDS Z W T T A i &217\0, SO AT > 7=, £ DfEHR%
Fig. 3 \Zo~d, Ml EES RmE S OFERE, HtillE Cu & 27 L AD TS Th 5 Fe OFHRIEE 277 L T
WA, F7m. T2 TlE. Cu OFHRHEEE A 5~95% L 72 AfEIk 2 AR BEL L EX L. Fig. 3 OKPITR LT,
Ny F o 7R (a) 110 pum 38 K TON(b) 230 pm TIIARE2Y 10 ypm LA F &S 22ffixr L CRBY, a—F 17
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