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Image Analysis for Evaluating the Luminescent Characteristics of Inorganic EL Devices
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Ultrafast UV Luminescence of ZnO Films fabricated by pulsed reactive magnetron

sputtering operating in the medium-frequency range
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Evaluation of growth phase and film quality of deep-ultraviolet emitting ZnAlO4 thin film
'BHEXE XFRE LEBPRNHRER, *HEXE BFIFHERMN,
SHRIAXRE REEEEMIAARE V4 —, ‘HIEXE SBRMEBRH

cm)rrE KB

M) RE #/HF', ME HBF, K NE? KE RS

Wig L4 RE &N

IGraduate School of Integrated Sci.&Technol., Shizuoka Univ.,? Res. Inst. of Electron., Shizuoka Univ., 3New Industry
Creation Hatchery Center, Tohoku Univ., “Inst. of Materials Res., Tohoku Univ.
°(M2) Daichi Takeya!, (M1) Masaki Yasuda', Hiroko Kominami!, Kazuhiko Haral%,
Yuji Ohashi®, Akihiro Yamaji‘, Shunsuke Kurosawa3*
E-mail: kominami.hiroko@shizuoka.ac.jp

1. %
- VK EFIZEBUNT 260 nm T DAL
N bIRSAERT D L b T 5, &E A%
WIRT 7 LTKEBT TR EREHENT
WO BEBRBEAM R EDOBAENORHANEE LL
720N, ZO X IR T TR A IXEBNER - K2 R
b - ARBRET AT 22 B e 2 R B SRV e T N A A
OB EHIEL, TORNE L L CTE I
£V 250 nm FHEICRESNIEIEZ R T ZnALO, 1T

)

FH Lo, 731 ABAFIZ IV TR RE ) D 1) L

FEILIE~OENEEORIE, S CEBEmOIE
LW OMENRD D, Alnl, FEDRK
RGOV TRRETT 2729, ZnALO4 I
WD REA D34 3 L OE OFHH 21T - 72,

2. RBRFIE

FRE LTl 774 7 %M LK Elo~
T ha ARy B Y o VEIZ XY ZnO Z59 300
nm ¥EFEZ, 2O EIZF vy v g E LT ALO &5
25 nm HEFE S /T2, AN F Y TR vy TL

JF & W T REEAS T C7 =—/VALEE (990 °C,

50 IR Z it L ZnALOs WEEDIER 21T -7, &
7o 1ES% OFEHZ DT 5.66 mol- L Hifig % H
WCHEIRR R O™ » F o B EIT W BENES %
B S, ZORERHEEZ S Y — FLvIxr vty
2 (CL), XRD, 34T FE-SEM 72 L2 X W 1T7- 7=,

3. BREBE

Fig.l (2 v F v 7B % fi L 7= ZnALO4 JHfE
® CL B'— 758 HREOHEB %79, 400nm O
Ty F U TP K 5T CL B — 7 JEE D KIE 7
B L OEEEMNA~OE—7 7 N R
Nic, ZORERNG, FR L72 ZnALOs HEITFR
72> 5 400 nm UL CHEBDREA AL LT
WHEBEZ LIS, FTATHEL D . ZnALOs NOD
Zn LR REWGE B Y — 7 I TRE RN 7
NTBHZERDr->TEBY, ZZTCTHE—ZKE
MLy F ULV EEEMIZ 7 FLTWD
ZEMmn, RS LT ZnALO, EIEII b E R
ek 0 b Zn Bt EZHNRD, 72 EDS
128V Zn PEBEEIIEE) 600nm TH VY . BRI 1L
72 BT ZnALOL 721 T/ < ALO;3 : Zn TEIS TR
ETDHEBZLND,

Fig2 2@ v T WP EE L 7= ZnALO4 THIK

DFBW AT S IR R ORES 2079, 3
BHIPIES 400 nm X 0 TR R CROR RN > 7
rL7z, ZOMEETIET =— Wiz X B L7z
n ENAR+45THY Zn NARE L7 ZnALO,
DR SN EZEZ LD, ZHUFK 400 nm T
CLIRENE LK TFLIEZZ L —E LT,
YEBL L 72 ZnALO, 2DV T20x /@, @ A F

Y U EATHT2E A KR ¢ T ZnAla04(333),

m [[12(220). a 12(422), (533) A3 EL[H L T iz,
L Ly F o7 X0 NES 400 nm TIPS
S — S i, 450 nm TITFE kb, =
NEY, REILVE 400nm F TIIERBE R
BN SN TWD A, BTV E T
InALOSTERN AR+ ThH B2 B,

1

T T T T
T T T 236

-
0.8 = SO ~ =
_ogf 3 4 o—t—‘o—u*\_.,\-o\ E
B < AN =
E 0.6 £ oo Vo .234 5
-0 4 \; {’ <
> [}
-a PN
1 1 1 1
p‘fa 0.4 o 100 200 300 w00 22
£ Etched Thickness [nm]
—
O 0.2 V,=10 kv —— 0 nm etched
—— 150 nm —— 300 nm
400 nm 450 nm
0 i

S T T R .
200 300 400 500 600 700 800
Wavelength [nm]

Fig.1 CL spectra and relationships of CL Intensity and
peak wavelength of ZnAl,O4 against etching thickness.

-
]
J

450 nm|

360 nm,

(o))
T T T
Absgrptlog_ edge [nm|
309
ol 0 o

9 100 200 300 400
Etched Thickness [nm]

Transmittance [%]
D

onm |

_ ‘120 nm
74 176 178 180
Wavelength [nm)]

Fig.2 Transmittance spectra and absorption edge of
ZnAl>O4 against etching thickness.

Fo

4. L0

T F U T ETT o 72 ZnALO, #EED CL,
R ERER LY | EERE D) 55 400 nm
F TSR Z R < T RE R BN
BRI TWDZ ERnghote, —FH, LOE
UMV T Zn ORI LY CL DMK T L,
BHBERNP A+ THY, 5H%OT A A
AT ERNMLETHDH EEZHND,

12-118

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

13.8



17p-P07-4 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

7 =—VEFEHKIC L 5 Eu Sl AIN EEFD Eu {4 v D
JRIFTEEEEAL & N~ DR E

Influence of Structural Changes Induced by Annealing Atmospheres on Luminescent

properties of Eu?*, Eu*- doped AIN Thin Films

SRERAER !, HEATEN? M)EH fIAL DT & AL BET 12, M)k B8, 8 k!
Tokyo Univ. of Sci. !, Toyo Univ. Research Institute of Industrial Technology 2

E-mail: xwzhao@rs.tus.ac.jp

%’ﬂﬁ?/l/ i ‘:‘]7‘A (AIN) ci\ %/‘? &Kﬁ@ﬁ{j (VAl\ VN\ iAl\ —||4;;"t' N. b o 3
in) ICERKT 2 8 ~FELHBTORLEZRI L0, iy

LED & LTHIE T W3, —/7, =2— B Y LA (Eu) ld, &
KBS LTRSS, BTt 4f4f BRI X 32 %
— 7RO FEN %, But Tl 4£-5d BRI X B Ta — Rkt
HHhkmT, 20720, AIN R E LT Eu®, B 2N
%2 LT, R k. HOORDOEFENH S 20, AT
NARL LCOIGAM AT NS Bu 4 A v OffifeiRiIE, B 200
BRTOMPME L o7, Bu RPALoRIEcEs =L 1 N
Nz, Fric, EemhicsnTid, Bu A 4 v Ol FicEsT 3 M
W% DG A, AIN:Eu @ © Bu offifi it ticgsr sy F !

RO

—rroarr]

1100 °C, O,
A | |
£ L 1 |

900 °C, 0, |
r |

|

|

PL Intensity (Normalized)

25 EPHETNTV B[], AT, AIN:Eu HiEo Eu Wavelength ()
A F VY O RpTEE DEAL L PRI IT T, B 5550 Fig. 1 PL spectra of AIN:Eu sample
AT (Now 0)) TDT = — LD OWCEHRT 2, series annealed in N; and O

atmospheres at different temperatures.

AIN:Eu 5 (3, PLD {EIC X D Si (111) FEM BB L 72,
X —727"y FITIX AIN : Eu20s (95 : 5 wt%)Zf#FH L. YAG-Laser
D 3 EIE (355nm) % VT, 1.8x10°Torr O J) T CHUE T
L7z, 0%, IEL 72 AIN:Eu HiE#% 0, F 7213 N, B &S+ s TN ]
T, 700°C, 900°C, 1100°CT7 =—/ L7z, FHFFIZ. He- s
CdLv—%#— 325mm) illE T 7+ P A I A2y & (PL) I
£ o T L . Eu?" & Eu3+Jﬂiﬂ@)%Fﬁ7f%E@' AL IE X HRIIN
MRS (XAFS) HIEIC & » T L 720 Np FHRFCTT = —
AL 72EkEHT, K 1IR3 X 91, AIN ORBHEMICHK T 2
400 nm £ & Eufic#ER 3% 500 nm ffLic ©— 2 % F2 PL
AT MNER LT, —T7. O FHAFTT =— 2 L2kl T
1Z. BTICHERT % 617 nm @ ¥ — 7 28 AIN K ffa*e Eu2tIciER"
FTHE—7 X0 b eiysE < Bl X 7z, AIN:Eu @ Eu LY
Ui XANES Z[ 2 1033, No FHAH T =— 0 L Z25lkHE

Absorption Intensity (Normalized)

Euz+ & EWC'OMIJ; 2R L7225, 1100 °CTid Eu?' BMEHTH - T ! 3
jff 0, 5% . XTT =— v L7z ufﬁﬂ i T =— /V{mFF @_]: 69;!] ﬁ‘;?l) lﬁujsn ﬂ;‘)ﬂ '!(_JEN.I
5 2: CECTMERL ko, IO DFERIE. AIN:Eu D Photon Energy (eV)

u 4 v URHIEG 7=~ A F RO IS Ko THIBD o B sample
TELZLHRRLT5, EuAf A4 v ORATDOR. M., B eries and standard samples, EuS
BERT & O CoFMIC O WTIEFESICCHRT 5. (Eu*") and Eu,0; (Eu*") powders.
SR [1] L. Yin, Q. Zhu, W. Yu, L. Hao, X Xu, F. Hu, and M.

Lee, J. Appl. Phys. 111, 053534 (2012).

© 2024%F [CRAYEER 12-119 13.8



17p-P07-5

© 2024%F [SRYEES

HR U O, FESTIERK L 7= TiO2:Sm SEED Fk & BRAYFE O 5T

Optical and Electrical Properties of TiO2:Sm Thin Films Fabricated in H, and O; Atmospheres
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Fig.1. PL spectra of TiO»:Sm with different
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Sr1.6Ca0.4Zn:Ga:07: Bi** DR IIFEITHT 514 A L DFEMBHE

The effects of ion doping on afterglow characteristics of Sr1.6Ca04Zn2Ga207: Bi**

HFXEBE CM)TER B M)EE K% R #E
Kobe Univ., “Ryo Hanato, Yuki Misawa, Hiroaki Samata

E-mail: samata@maritime.kobe-u.ac.jp

B BhE, I X 0 AN OFHEIRRES 2L U, Z O RhE iR AE ASRER O #6812 PR R TE S
N5 ZETREMBENT D, £0D, RBERE T COHRBMEL M LS5 AR TR Z2ICHN S
NTHY, LVFEOBENTHIMEIOBF A RD T b,

RyZn,Ga,07 (R = CagsBaos, SrosBaos, Sr) 1%, Bi¥" ZiINT 2 Z & T2 -T2 &S Tnbd
D, E7o, AMREOFTATUIEIC T, TAD ) LEEBOLELZZIEDH T LT, ZOFNFMEN
RELZEATHZERHALNICR o TWND, RIFETIE, LBUEAFEERENL TN D
S11.6Ca04Zn:Ga07: BT 1T L, #R& A A 2N LTZRE 2 AR L., FOMMmEN, SCE2IMEE D
R 4TS 2 & T, K VENIEEMEI 2SS OIS KT L R DM B RHER AR S Z L2 AR LTS,

#EHZ, SrCO;, CaCOs, ZnO, Gay0;, R0s (R = Bi, La, Gd, Yb) % J5UEF & U 7= [EAH OG22 FHWL T
1150 °C, 12 KFfHl, KEF CTEULELT 5 Z L CTHKR L7-, SOz ilblofiitEiE i, BER XMmEYrT
— & Z Tz Rietveld {512 K - TREAl L7z, SEFAOMEE L, K 365 nm D UV 7 7 &t e LTH
WTHAART M EGHEFICE VT 5 & & bi2, KRS I O E 580 nm (235 1T 2 7R SeheE
7w FF A E R E & TR L 72,

Fig. 1 (a) (X, S5 RED (b) OFEREETH D EE LB Sri6CagaZnGa07: Bi*t, R @
Rietveld fIFATOFERTH 5, EBRME LG RMEIT L~ L, BMER ML 2R EBRELNT L
I L 72,

Fig. 2 1%, Sri16Cao4Zn,Ga,07: Bi**, La*" (2% LT, IR 365 nm ORISR i & BREHE (R 1% O3 A
R MNVEEDHIRAT 4T 4V THRERTH D, La¥* LI L723UBHZ B W T, LRt
fbEEnZ i<, BIOOHBMBAREL 2D Z ENH L E 2D | B AN A DG~ LA
L7, ZHuX, La® OILRINC LY St¥/Ca¥ OB ENEL LTclo B2 b b, BERTIEL, A
F 2 DI ER, ARRIZIBIT DI EOL B IZ OV TRERIIC RS T 2,
2E IR
1) D. Liu ef al., Chem. Mater., 32 (2020) 3065

a) . o experiment Jey =365 NM under irradiation
calculation
L §+ exp. -ca.
Lh
= Al =
= E
= =]
o] Gd3+ '%
& | M L
> e 2 after irradiation
= {4t 3
8 + Crystal system : orthorhombic 8
€ . + Space group : Pna2, E
- Yb3+ ' IL + Lattice parameters :
e a=1.1036 nm
L&
. A . . . b=0.6320 nm . :
10 20 30 40 50 60 70 8 ¢=1.0061 nm s
26 (degrees) 450 550 650 750 850

Fig. 1 (a) Powder X-ray diffraction data of Sr; 4Cag4Zn,Ga,07: Bi**, R** Wavelength (nm)

and results of refinement by the Rietveld method. Fig. 2 Emission spectra of Sy ¢CaosZn,Ga,0;: Bi**, La*

(b) Crystal structure of Sr; 4Cag4Zn,Ga,0;: Bi**. under and after 365 nm irradiation.
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E—REEHEZALV/=Sr.MgSi.O7:Eu,DyREXBEXEIZE TS
BEXMBECLDEER

Study on oxygen defect energy level of Sr.MgSi>O7:Eu,Dy afterglow phosphors
using the first principles calculations
M2) LJIPEE L, BRREMEA L, /EMF L [RAE 2
'HEXERER, BARFENHRHE, CHBEXEEFIERRHR
!Graduate School of integrated Science and Technology, Shizuoka University

2Research Institute of electronics Shizuoka University

Jumpei KAMIKAWA! Nobuhisa FUJIMA! Hiroko KOMINAMI! Kazuhiko HARA®?

E-mail: kamikawa.jumpei.19@shizuoka.ac.jp

1 WE
RAEOtELMIE, eI 2 W L 72 T b

KRR Z RS 2WHE TH 5, AFFETIE,

Sr;MgSi;07 (SMS)ff R R EHZEH L, &
Vil L7-EAF N7 v TN EZ KT D cHE %
BRTHZET RIBETNICBITA2RAEZ B &
LR ZIT> TV 5,

IHNETITLAIEIC LY, N LA 2
TR OfHE K O, R KGEMLEF T v
FLLTEXAI=ALIERA LTS AR
PESRIE VT2, BUE, Ay LFEH AW L 72SMS
WZxF L, BRI (DFT) 12K E
—FHEERZITV, REBEE (DOS) o K
X2k, il HENL SRR & K o YR O FFAM %
17> T A,

2 ERFE

AT DT TOH—FHEGHEIL, 4
T v x v L R RIZ B T D IER R
Wy EEN )T 0 7T A TdHh HVASP 5.3.
5% AW TIT o 72, NakiLEE 113 PAWART >
¥ WIEIC K o TRl X as #arR BAIRLER ST
metaGGA-MBJ % V7=,

3 fERLEBE

SMS, SMS:Eu, SMS:Dy, SMS:Eu,Dy?®DQOS
ZFig.1 [Z” 7, SMSOZEHHr b, 6.85 eV &
72 o, WEOHSE TITEEHH NI 450 eV T
borZEHEXDH L AFEIOHETHE LN
WRITEEENEWE WR S, ol
KD — 7 bARER TEICIE L T\,

5 K I % A4 5 SMS:EumdDOS % Fig.2 (2
AT, fUERERO E— 7 1E, lE 5 Famic
L TR0 BEXMBERO Y — 7 1 20E
HND, 061 ~ 1.81 eV EICH. HNZ, A HHE
JEHE A LRI U 72 b O 1Tl E AL w88 T
ERICTER S AL D D5 AT RIC IR R R a3 E U 5 2
LI XA THOWEN ORI NENT D Z L
DR ST,

Energy (ev)

Fig.1 DOS of (a) SMS, (b) SMS:Eu, (c) S
MS:Dy and (d) SMS:Eu,Dy

=
AW AW s e

Fig.2 DOS of SMS:Eu with O-defect, O-def
ect at neighboring Eu (left) and at non-neighbo
ring Eu (right).

4 Fi¥

A LHE AU L 72 SMSIZRT L CRER 21T
VN, BRI, FLEYEGL, R IR R M YEGL DR
i 24T > 72, BEHIATIREIL 6.85 eVE 72V | EuX®
Dy DfHLEHERLIT, AHEFHF PN HBLL 7=,
F 7o, B RMTERT 2 MEALIE, TR D E
TIHMEER T2 dH D & STV, A EIO
FHE CIILE 1 B3RS 061 ~ 1.81 eV I
2R N7,
[1] https://next-gen.materialsproject.org/materials/
mp-6564/
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Eu'ERRIZE (T HAREF ¥ ) 7REOKRE

Investigation of photoexcited carrier paths in Eu**phosphors

MR, hE B2 SERZE', KB Bx'

NIMS !, °Takayuki Nakanishi!, Kohsei Takahashi', Takashi Takeda'
E-mail: NAKANISHI.Takayuki@nims.go.jp

[ER|] AW T, A B TRIEDE U D /ER L ORISR T 5 et &
RA MERDO TR F— R REEDORRMEZ I 50T 5 F %2 HIZ, Bu* &2 RIS
L 72 SrALOs 3 X T CaALOs HifEfh s L OV F N B ik db BERE IR 2 VN C & D B fif
X 2EMF Y V7 OEE 2BL LT, i HEA T OFIEREN D AR M idh~
DERNVFXF—HiERDZ EOTEHEMY ¥ U7 OBEIE X, S ROIREE LR
FETEYE7 EOEEIS L BRI b A0, ZOBRITICEE R MR Y 52 5, AFE
TlX, Bu?*5d hiEd HEQL & AR A R /Ny A OO = 0 L & — A7 (& BEIAR S B 70 2 R b BE R
TORDEAERT v VT OFEENZOWTCEEARET 5, ZNETICET LEEERE
L T Eu?* : SrALOs BEASE IR & W7 B IHNETE 247V, Bu'abiE 5d #luE 7 5 2 BR
B(ex. R A M) ~DO X v U T BEI 2R L S O I & I258 <KAE L 721
(EFERENSAEET A Z E A LN L0 2, = 2 Cld#E/~I2 Eubd Bk EE & A 2
N RREE & DR RV X — (B RN R DB T, R T E TE O T
RBHFFOX v U T OEE|IZHOWVTHHFEIT D,

[EBR] [EFHSUNTER L Floating Zone 1£% W T Eu* 2 L7z SrALOs 38 XY
CaAlL,Os DEFEEIARR L OB 2 ERL U7, BAE S e BHIATEE 217V 2x2x5mm 2
FED /N AR THBIRBEREE Lz, 2L 7 flEE O K LD 01T X 43 CTHER Lt
PEDORIETE TR L XRD THIEEZIT - 72, JEIRHIE Tl Em % O E
X lmm I LT T4 A4 RA% y MIEE L, BhEEFICIEDE L HEA %2 AT
B 7TV ERE LT, EBErE L L CEFINROEREIENER X ORI IR K
1FPE 2 IE U OB BARTF I OW T OFELEEIT 9,

[#&8R] SrALOs D Eu-5d 18 Fuiid A A MEER Tk 0 FEICALE L — 5 T CaAlLO4
MBS T & Bu-5d $lUE O TimlIRIREMEICH D Z ERmbnd, Fonl
FEEIEIENT 25 T O RV F—YELDEWD, S X v U 7 DAL & RSS2
ERIFLTWD Z EDRERENT, FRICNE & TICRAIQE) D it i RAR A7 Dk 5|
SrALOs TITRFEWR FACBIE Z FF oW hiE B AR 278 U B BB RYERL & AR A K
REHOTRLX—7 (3.1eV) AT ORI EEIRT IQE 2AE< 725 Z L 2R &
NTce —77 CaALO4 13 IQE DR KA/ NS 7T > M ERD K, £ DEIE
W RR CTIRVEIC 2 5, 1§ E 2 & ONERIEEKARED S Bu-5d #l
BEDOERY OFMET, FE LT EMN B INBEREE ~ & KT 5 /X R TIEHEA L ERE A3
B DI OZ R T NLRTF T DN S BT,

[Ref.] [1] T. Nakanishi, S. Tanabe, Proc.SPIE - The Inte. Soc. Opt. Eng., 7598(2010).

[2]J. Ueda, T. Nakanishi, et al., Phys. Sta. Sol. (c), 9(12), 2322-2325(2012).
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Cr®AEEKICH TR MERDSRITTRAEBE~DRE
Influence of host crystals on the photophysical properties of Cr** phosphors
PH#E' °hE B2, BB W&, XA BR, FE 4’
NIMS ! °Takayuki Nakanishi', Naoto Hirosaki', Takashi Takeda', Koji Morita',

E-mail: NAKANISHI.Takayuki@nims.go.jp

EE] A Il R 7 v — NE® LED OFEBUZMIT, i 27 L TR K = <
ZA6T 2 Crt (@IS E R DUTIRIN T OIRHFH IR RRICIER L, LU AR R Mfdh T ORI
REIZ DWW THRETZ1T 9, MELREREBIZH D CrY 2RI D D72 DITITAR A MEd OB &3
A b =T ) I KD ERF OBEPLETHDH, —FlE LT EuR+EIT 3N
Ce(3+F 721L 4072 E DA HHA A NTH AR T2 SO R HECIRE A FF> Z LN A[EETH 5,
B OENEF THEBOMBIRIENHF L TV DA, TNENOREEENE LK TFT D
ZERHOND, TN HNREHFIZE N TR OB —(LITEZERIEA L7205, FHTEEOAM
BORIEZFFO Z LN TE 2 E BB EZIEIEA A0 & LTEIRT 258, TodFT Hlitko Y
T— 3 AIA IR TIE 2 0M2 20, Bl X IIARIFIE TRR E T 5 Cr A A2 TIEEEIRIED
52 flinn e 6 i E THEA B ATIET D, ZDOTORRN AR E TS H-012iF,. Zh
OO EBEST 22 ENEELETHD, ARETIE O afRPICZElSE5 2 &2 B
BE LI UEANLY A b OATHER S 2R A REd & LT LioMgGeO4(LMGO), LixMgSiO4LMSO),
35 L O LibZnSiO«(LZSO)D ¥ 72 5 78 A Mbfb 2 BN L, %
DIRANE G O TCE IS L > CTHE LT D8k & 72 %
FHEREIZ DWW Tl 21T 6

LZSO
LMGO

[EER - 58] ABLE LT Cr IBEZL 1 mol%IZEE L7
LixMgGeO4(LMGO). Li:MgSiO4LMS0)35 L T8 LiyZnSiOy
(LZSO) % [EARBUGTEIZ K0 ARk Lz, KE&HT 1200°C10
OBER A 700 3%H2No 77 4 FPHAC 700°C 3 A i D 2 1000 1300 1400 ' 1500
WL AT 72, 15572 BBHII IR X AREITRIE & Hks Wave|ength (nm)
AR 2 AT\ R A O [RIE 35 K OREMIZRHEET A Rig. 1 PL-spectra of LizMgGeOs, (LMGO),
iz, WIS IR LIEBORIL A= 27 hLflE  Li:MgSiOs(LMSO) and Li:ZnSiO«(LZSO)
EATVEIFIC & B & eft Uiz, JEARsh sy Jeapqy  nder 650 nm-excitation.

AT L& AW TRER/ A A7 MVRE, FOLETARANE, FEmatll 21TV Ot O
P aAT o 72, Fig. 1IZHbE 650 nm THIE L72FNART MOBZ R, EOFRIEA~T FViX
FREEIEE T 1170-1250 nm (236 B — 27 2852 1000-1600 nm (28 L 57 0 — R A7 hLnts
Hilz, T OFRNIL Si04/GeOs DI RY A MIEH L2 CrY' D d-d ERECT, > A)ZImE S,
ZOFRNREIT Crf B LV Cr s Cri"~DE T TR RO K L ILITFE LR LT, &K
A MEFHOITTHREE L BERIZ L D Cr AR HEIL, 2R M 75 ORI R O EHES & L THAT
&Y JRHHELED v AT MG A FTEE T 2 W HAERBA R ICH R C & 2 EE R ARG b,

Intensity(a.u.)

SCRMFFE % S — F I L 22 PR B B AT B HEE I B (JPJ004596) D 42T -1 D Th D,
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BHRNESLERD ) —= D T FEOMEL-2-
Build a NIR Phosphor Screening System
PHEE OXE #E'. il Hz'. /MU R, &Kk E'
#H Fa', XH BE'| K& HE
NIMS!, OYoshihiro Osawa!, Takayuki Nakanishi', Yukinori Koyama', Tohru Suzuki',
Koji Morita!, Takashi Takeda!, Naoto Hirosaki!
E-mail: OSAWA. Yoshihiro@nims.go.jp

(zs]

AR N BT SRR E TEAIAN—T DHRHIEAR KD SN TN D, ZD7HITiE
R EICH Lz 7 v — RHERLETH D, (RO PRI, RN E G 7 2 a/ Ok
KOERPAF R TH D,

BT IR RO AR 2 N ZRANTIRR T D 72D B 2 IO TR 1% S D il &2
BRFE - L, BT DI T OWTORFEMAE LI 2780 v AT LEME L#E L0,
AENE 900nm LA EDTARIMEE DO AT 5 v AT A2 oo fowd R0 32 8H3 Al fElk Iz &
2R DY TNV ORIENARATRETE 572, ZOX IRV T A BRIHTEDL LT H72DD T A
T AZOWNW TG LD TEOFMIZ DWW THRET 5,

[k - K52

ARBEIR O RE Z T+ B 72, miEINOITARSL
SRR R A BN LT, ZNER DSy
HERICHERE LT T 7 AN —% 1 RIZE & Btz
Fiber Z/ER L. HIEINOHEE N FRICED F EHK ybLrz
B 5 EATE B LS, ZORR, i~ | PRorTh
TR ETDARY ML EFERFICHIETE S X9
27257z, Xe iEHIEA B 380nm~650nm D
EZ#FRIFERE 25720, 695nm LL N %> F9° 5
KT 4 —E IR E L, 700nm ~
1600nm OHFPAIZIBNVTIN AT MAERET HFENTEH L 1T L, MR miENLTE )
272 700~900nm ([ZFHENANT Mz b OY T ONTH R V== 7287 ) T EN
TED LI, AR~ ERAMEEIC BT, BRTRENENENARDOHB AT J—= T L,
FHHEEZ B 2720 2L THERREDHINLD Z EBHIFTE D,

| Shortcut Filter |

Fig.1 Scheme of measurement optics

KARZ LB ETE (G T O R REEFAMTFRHELESIE (JPJ004596) DXEZZ T/ DTH 5,
[1] KM 55 71 BEUS AP B PR F TGS 23p-P04-12
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EFRNEAIERIEHT T X Cr0:-Ca0-GeO: (23T % Ta:0s MO E
Doping Effects of Ta20s on Cr203-Ca0O-GeO:2 NIR Glass Ceramics Phosphors
RrEK Ot i PMAR KB, &M B, LR EE
National Defense Academy, °Yasushi Nanai, Taiyou Kokubo, Yutaro Satake, and Nobuaki Kitazawa

E-mail: nanai@nda.ac.jp

BRSO D RS T A AR G & FEREE )N D IR BRCAT 5 7o I, TARINEHHEO IR
FIHESN TS, Fixlx LED RX—RADERINEHEIROEBL D= 012, &hEEHT 5 Crt
WINT NV~ VR R E T T A2 P38 LT & I2[1], Al Cr A A Offifkiili#E 2z By & LT
Cr203-Ca0-GeOy Rt dt bt 77 7 AN BAAHEANZ 72 U 155 NbOs W L, FJL&E1IE (PLQY)
WA T 5 2 & a2WE L2[2], AENEERMER & LT Tax0s 2R L, £ ORI 5
FEmEE, JEFHOME, BXOL BRI ER LN LD THRET 5,

Cr203, Tax0s, CaCO;, GeOs % 0.1Cr203-xTa,05-25Ca0-75Ge0;, (x = 0 - 1) [mol%, X aHE]D R &
RHEDITREL, TAIFT2H2FICHE LTz, 1250°C T 1hiEmik, A7 L AT L AR
L7z, D% 800°C T3 h BVLEL L, BEEE72, Bk X #REHT L 0 0BT ¢ w7 o B
B R L7z CaxGerOw AT L TN D 2 & a8 L 72 [1],

Fig.1 19Ty — Ay BOL OB ARME THIMEAL L7258 (PL) A2 RV Th %, TaxOs IREE x DHEN
IZRE, Cr3* D 2E — A B DOREIE DL & 4Ty — ‘A B D PHERIE O BEGR S -, i
1% Ca:GerO16 1D Ta> ORI LT CoEE OEN L LTz Te 2t B2 b,

Fig.2 [EREI ORI ETINE (PLQY) 38 X OMEHUSI A7 MLV ORI E— 7 [h b RS -
72 Cr/Cr b Tdh 5, PLQY Id TaxOs L x = 0.5 T K L7220 | ZDOfEIX 0.30 Th o7z, Cr*/Cr
Heid PLQY OfEEWWEIPH TR 22 2 M 2R LTz, PLEORE R, Ta0s DU L5 PLQY
Om EE7 v b A Fr OMEBHBENCERT 2 Z ENTRBT 55D Th D,

0.35F 40.65
10.60
z . .
2z g 0.30h——® 10.55
2 k= ® 2
8 ® =
£ g . ®050 =
3 E o 0.25¢ T
(0] A .
i E = " — 045 2
< Z m v;_‘
g &)
o .
Z 0.20f w040
675 700 725 o N
Wavelength (nm) 1035
1 1 015 ol 1 1 1 1 I 030
600 800 1000 1200 1400 00 02 04 06 08 1.0
Wavelength (nm) Ta,O5 concentration x

Fig.1 Normalized PL spectra of samples at 800°C. Fig.2 PLQY and Cr3*/Cr*" ratio of samples.

[1]Jpn. J. Appl. Phys. 62 082001-1-6 (2023). [2] £ 84 Bl FMERFRK TR REH 2, 22p-P10-11 (2023).
AHFFED— 5B ISPS BHFE 21K14412 (F5F) , 24K08575 (FE C) DBk %52 CTHEHE L7,
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BEMBEBRE L F AN TREMRZ En' I ERE/WE LK
Trivalent Eu-activated oxynitride phosphor excited by blue light
via charge transfer state

ﬁ%iﬁk L RERKE?
CEA R HHABE’ KETE’ KEHEAE’

"Tokushima Bunri Univ., 2Tottorl Univ. , Takashi Kunimoto', Hiroki Shinoda 2,
Junpei Hayashi?, Koutoku Ohmi?
E-mail: kunimoto@fst.bunri-u.ac.jp

FEN & REAER OB T 2 EERRIRLT 1 A7 LA IZH W Hdb KA #A LED
(pcLED) D722 PR INTE 72, DL I Eu &2 fHE LW IR T, 4f-5d &K
& DT a— RAREHANT MVERL, ROOGAMEZEDL-OORNE— 2 HROREE
ITOBRT, B REEN ANOBURENE LB T T2 RERERICETE->TLEY 20D
TGN RN TN DR EFE-> T D, T ORIEE R T < SrMg,SiN:Eu[ 1172 EBHRIE 72 Bu
TEHECR GBI STV DY, REFER CHREE R &V 610~630nm THEANZ MLFLE RS
Eu (586K % pcLED ICHEA TE 2 Z & MR bAFE LV, Loy LR b B HEE KA 5
KHLEDLZENTEDEMBEIRIE (CTS) 20 LEGhEiXiE s A Eodik ootk (R
Wy YR T UE 250nm BifE DIELESL) 12H Y . LED ISHICIE CTS OEREADZHETH D, H<

2B & 5 EuHHEEOLA T CTS b # 23 RIERIZENTZ b DIT La,0,S:EBu 238 5 A3, Ir4RSME K
FTTHE - TV D, EFEBREARHEICE

WTHALI B IZ LY YSION:Eu 23 5R4M i | T
AR ButRE R EOER b LTS S AU Fa®:s |

Fx b Y,Si,0,NEu T400nm # 2 5 & 25 —
FTCTS OB OSD 2 & 2 HE LT i

E 723l Folr 43, AR LaSiON[4] % 001 | | | :"i

BEHARL L. ZHUCERBALERIZ XV BEu* O fHE
AR 5 2 L CCTS b N i A fE g 4
Z. 500nm i CRERL L-g bRz

Y 4Si,07N,

© 2024%F ISRYMEZ S

Nomalized PLE Intensity

(ZHEh L7z (Fig.1), #8072 RAR DR 00 | |
I X0 F AT S CTS (2 & 2 WY - FhiE st e AN T Lsion
THEZR B S EOE RS B B TTREME & R g: B i
THERTH Do FEHFFIE O FEM S I LF T IZ T 04 —
fIrd %, 02 : : | L\
[1] S. Schmiechen et al., Chem. Mater.26 (2014) 2712. 250 300 350 400 450 500
[2] Y. Kitagawa et al., Opt. Mater., 83 (2018) 117. Wavelength (nm)

[3] K. Nakamoto et al., Proc. 25th IDW (2018) 635.
[4] M. Amachraa et al., Chem. Mater. 34 (2022) 4039.

Fig.1.

12-127

PL excitation spectra of (a) La,O0,S:Eu (b)
Y,Si,0,N,:Eu (c) LaSiO,N:Eu. Each spectrum was measured
by monitoring at Eu** emission peak.
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E#RGETE S Mz LaF-LaOF: Yb*/Tm> D E R
Optical properties of LaF;-LaOF:Yb*/Tm?" synthesized by solid phase reaction method

EHEE', EAKEI’ OFd SR FL BKMT LK EA, WK -2
NIT Toyota College!, Ryukoku Univ.%, °T. Nonaka', Y. Inoue!, M. Yamamoto', and S.-I. Yamamoto?

E-mail: t-nonaka@toyota-ct.ac.jp

L IIL®IiC

TS A= 3 (UC) &I, BRI & &
W RN S EWERA~EBT 5500 Z LT
b REE =R EDOSHTHERIATY
Do LU G, ARA MIEHE U CTHEZICER
M E4% NaYFy [ 3MEFRYLEMEDMERN & D
MERH D, £ 2 TABIE T, (PR EN
(AL R A D RREC BAF 72 6 P R & i
ARG ERHTZ 2 HE LT, LaFs-
LaOF &K~ Yb' L Tm¥ % K—v' 7 Lz
UC #tiRZ Gl L7z, £ LT, fimidis K
U7 4 MV 2B Z(PLFFHED T =— ViR
BERATE 2 53 HT L 7=,

2. RBRFIE

RS E B L AT JERT A3 R85 5 LaFs,
Yby03, KO TmaO3 DR Z VT, EF S
T UC )tk &E A L7z, LaYbTm =
1:0.09:0.002 DFEILLEIT/2 D K DK R E R
G L, TLTRASINTEmEEZAL Y MIR
WINEFE R L, %72 % i B (950, 1000, 1050,
1100, 1150°C) T 1 IK§fEBERL T 5 2 & T UC &t
K% 5 >k Uiz, sEli7iE L LT, X #RIEHT
EE (XRD)IZ K D fb it OfENT, 38 LY PL
Ktk D FHA 21T - 72, PL Rtk o b YR 1,
e 980 nm, 77 200 mW DUTARIMER L — W
ZHWZ, BREN S RE LN, v T T
¥ R4 egs Flame (Ocean Insight) % VT
T LTz,

3. EBRRER

il B AR OfENTAE R % Fig. 1 12”9, Fig. 1
DT, T—HRXR=ANBHELNT LaF B
L OVLaOF ® XRD /34— &t %k
LaF; 35 £ O LaOF 2> B AR ST Uiz,

1150 °C
_._M_.)U,\../\ — M AA
A 1100 =C
oy 1050 =C
=
B 1000 °C
% N N A
= 950 °C
Ak LJ\. Aa
| LaOF(01-089-5168)
A i |
LaF; (01-082-0684)
L . I L.
20 30 40 50 60

20 [deg.]
Fig. 1 XRD patterns of the LaF3-LaOF:Yb*/Tm3*

phosphors sintered for different temperatures.

PL ReEDfENTRE S % Fig. 2 (TR d7, EIT,
K 480 nm f11T('Gs—3He)F L OV K 800 nm
fHECH— H 2B W T, B — 27 BB S vz,

—950°C | =980 nm
—1000°C L N
H,—’Hg
1050°C
5, 1100°C
£ — 1150°C
5
g
-
~
'G,—*Hg
f\ 1G,—F,
_ A 2N
450 550 650 750 850

Wavelength [nm]

Fig. 2 The PL spectra of LaF3-LaOF:Yb**/Tm?* at 980 nm

excitation.
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NasY4..Gdx(SiO4)sF: Yb**, Re (Re = Er*", Ho**, Tm*") D&\ FFE
Fluorescent properties of NasY4..Gd.(SiO4)4F: Yb3*, Re (Re = Er’*, Ho*", Tm3")
ARXEE OCM)BEH B *hE #E
Kobe Univ., °Wataru Nishii, Hiroaki Samata

E-mail: samata@maritime.kobe-u.ac.jp

AR, FRGEATRE RSB DO T2 D ORI F L X —JHE LT, I—AR > 7 UV —TOKRERENE
HENTEY, ZOFEO—DITRE EMBEE AN KO SN S 5, Sl 2 v 72 KR T
FEACOFIHDBER L 72 D720, RIEEXEZENNICT v T a " —T 3 (UC) TE DA NAED
FHANER E 0D, 20O, IV FEOENT- UCEEOHBERRD LT D,

NaYF, 1%, BRIEANIZ YO, Re (Re =Er*", Ho*", Tm*") ZifkIN4 5 2 & TR Z R A+ 5 2 &
D SN TS D, RIFFETIE NaYFs £ D S ERREE EAF] 70 M2 53D NasYs.Gdo(SiO4)4F
(0=x=4) ZRHAR L L THV, BIEAlE LT YbY, Re (Re = Er¥, Ho*', Tm*") A& I L 72k E &2 &Rk L.
ZDOFERTHI, KFIEE OF M 21T > 72,

#BHZ. NayCOs, NaF, R,03 (R =Y, Gd, Yb, Er, Ho, Tm), SiO,, CaCOs % J5E & U 7= [EAR 15 %2 VT
1100°C, 12 FEfE, KA CRUET 2 Z & THk L, Bon-ileloffasid, B X REdro
T — 4 % Tz Rietveld IEICARNT L7z, 7z, SR, R 980 nm OFRA L —H — %R E L
THWW T HEERIT X 0 R L 7=,

Fig.1 1%, NasY4.Gd(SiOs)sF: Y3, Er¥* (0=x=4)D Rietveld it F0—F] T, & L2 TOMK
HETHMET2MEOARITRI LTo, fHARKITE R LB oK - REfBRZEZLTBY, Y
L0 b A A ERORKE N G ORMEDO NN & TR R AT LT,

Fig. 2 1% NasY4(SiO4)4F: 6% Yb*, yTm** (0.2 =y=2.0) (2 & 980 nm D#RAE % FRES L 72 B D HOE A2
7 M TH D, TM OIRIMEORA IV, ZZEFEM (CR) 12K DIRERHEIC I T 5 IR E O
RKPBUAI S Tz, FEAKIT, ARICBITD UC BEBEORKXTH D, R TIE. BHEROMRE L
DHEOCRE~ DR B7p DWIEAZ AN LT3 O dOe R e, SN ER DO T2 0 D5 % DRREIZS
WCEEIC S 5,

BE IR
1) Y. Yu,etal,]J. Lumin., 243 (2022) 118619

— calculation E 078
) 5 074
— @ experiment £ —
= 2 o073 =
% — exp. -cal. g o g
2 g o E
&S 0 1 2 3 4 8, | ssom
tent
? content (x) é‘ ol
[%2] [%2]
2 g
£ IS
10 20 30 40 50 60 70 80 380 480 580 680 780 880
20 (degrees) Wavelength (nm)
Fig. 1 Powder X-ray diffraction data of Fig. 2 Emission spectra of NasY4(SiO4)4F: 6%Yb3",
NasY4.Gdy(SiO4)sF: Yb**, Er** and results yTm*" (0.2=y=2.0) under irradiation of 980 nm
of refinement by the Rietveld method. light at different temperatures.
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Y2(Si04)0: YB3, Er¥* DT v FaAvn—o a3 UistIcxd 2 ERERBOEE
Effects of structural phase transition on upconversion properties
of Y2(Si04)0: Yb*, Er’*
BAEXEBE CMDHEGD BA, &R BF
Kobe Univ., °Yoshihisa Tanaka, Hiroaki Samata

E-mail: samata@maritime.kobe-u.ac.jp

KGEMEY 2 —iE, HEOKERONEEZZFLLIICKBNOBETF2a—=2 7 %352 LT, %
DIRBENFRE ESED T ENFEICRD, ZOEOICHVDIEELRMEIO—2Iz, BElEXEEEE
WCEBRT DT v arn"—Tar (UC) ®ERH LN, ZOEBMEITE L KL, EAbDDITiE
X0 EWEBNFEFFOFMEL OB B NEIL /D, HDOIFEOILEMITIH T, HEEAORE L L TR
ROBF AL EHWMTHZ LT, TORNBENRIBITHERT L ENHME SN TWS, filxiX, Cheng
51% NaGdFs: YB3 Er’t IZEE = A A4 & LT LIt 2N L2, SOEROFBICRE DK 47 FIZE KLz &
WELTWD D,

ARFZETIL, BULHEIRE (AT) OBV TERMIC L > CTHEEHEB 2L T8 mbnTn5
Y2(Si04)0 Z R & L THWZ 2, RBFZETIE, #EHI E LT YD, FBAFOLE LTES, H=A 4L LT
In* EE Y U2k 2 B L, £ OfES S, eFMME 233 5 2 & T, UC FriEicxtd 2 fEming
DB AR~

ABHE. Y205, YboOs3 EnOs, Si(OCoHs)s, ZnO Z JFUELE L7V -F ik a W TER LTz, Sef&Ry 7 20ILeR X,
1000~1250 °C, 24 Bifi]l, KRG T Tiro72, Gon-RE O BEE L. BR X BEFTOTFT—% 2 Hni-
Rietveld JEIZ XV fRMT L7, 7o, dOEEFEIRIEE 980 nm OFRAMNE L —F—Z2 IR E L THY, 28E8RIc &
D B L7z,

Fig. 113, BULEIEEE % 1000 °C & 1250 °C & L CTHRK L7230k Rietveld ifATRE R CTH D, WTiL b Fig. 1
R LTSRS IS PP WA U D e D i 2 FCEH Lz — b —% L, AME 2 /M e
T 5B DG RUT I LT,

INHOREHIINZ., & 5HI2 Zn* & 15 at %R L723EHSx L, IR 980 nm DO 7RAMEA BRET L 72 BRooHs
AT N VE Fig. 2 (239, &k L7 EHX, 520-570 nm, 645-690 nm O#FiH T UCIZ L B3 a2 R L, TD
FEICTREE I Zn?" OPINED 15 at %DRFIZHR K L 720 | Zn?" Z IR L TOZRWEEE & Hilg U COR AR DI
BREEDS 10 (5L E & 7eoTe, BRTIE, B oA A ORINC L 2 HEEFHEEE O UC FHE~DORBIZ OV TEEL
<HET D,

BE R

1) Q. Cheng et al., Nanoscale., 4 (2012) 779
2) Cates, E. L. et al., J. Phys. Chem. C., 116 (2012) 12772

. « experiment X2 .
= calculation - Monoclinic i = 980 nm
X2 el (& . Cl2/c1 83— 1512 e
. 1250°C : a=1.43737 nm - Zn?* 15at %  “For—*lisp
s | b=0.67146 nm = AT : 1000°C
g SR 1 -t ¢=1.03975 nm Z
S =122.1930° =
g “ 930 2, . Zn?*0at%
%‘ 2| i —*hs AT : 1250°C
| X1 . @
S Monoclinic S
= 1000°C P12y/cl = Zn 0 at % ‘
. ' a=0.90162 nm AT 1000°C
. — . b=0.69261 nm ' : .
10 30 50 70 A ¢=0.66401 nm 500 550 600 650 700
] =106.7380°
20 (degrees) s Wavelength (nm)
Fig. 1 Powder X-ray diffraction data of Y,SiOs: Yb3*, Er** Fig. 2 Emission spectra of Y2(Si04)0: Yb*",
and results of refinement by the Rietveld method. Er’**, Zn?" under 980 nm irradiation.
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Dy*/Er** co-doped SrMoQs phosphors for wLED application

Satyam Chaturvedi, Praveen C. Pandey

Department of Physics, Indian Institute of Technology (BHU), Varanasi — 221005, India
Email: satyamchaturvedi.rs.phy2 1 @itbhu.ac.in

1. Introduction
Rare-earth-doped phosphors like SrMoOs offer tunable
emission colors due to the distinct energy levels arising
from 4 f electron arrangements. This property enables a
range of fluorescence spectra through transitions among
these levels. Consequently, these phosphors find extensive
use in diverse applications, leveraging their ability to emit
different colors based on specific rare-earth dopants.
2. Synthesis Process
Phosphors were synthesized using a urea-assisted auto-
combustion method: strontium oxide and rare-earth (RE)
nitrates were mixed with HNO;, stirred for 1 hour, and
combined with a molybdate precursor in water with urea
(metal nitrate to urea ratio of 2:1). The resulting solution
was heated to evaporate water, then calcined at 1000 °C for
4 hours. Phosphors with different doping levels were
produced: Dy*-doped SrMoO. (DO to D5), Er*-doped
StMoO, (E1 to E4), and co-doped SrMoO,:4Dy* Er*
(D4E1 to D4E4).

3. Result & Discussion

Ak A N VN
: ) i
g A A
: L Arn A
1
A
—JEPDS

| 2 Te v %
20 30 40 50 60
20 (Degree)

Fig.1 XRD pattern of D4Ex (x =1, 2, 3, 4)

Dy —— et
& ¥ o, o
— ey

Daks

Aexe = 296 nm

Intensity (a.u.)
Intensity (a.u.)

400 450 500 550 650 700 750 800 400 450 500 550 600 650 700 750

Wavelength (nm) Wavelength (nm)

Fig. 2 PL spectrum of D4Ex (x = 1, 2, 3, 4) phosphors with
excitation wavelength of (a) Host Excitation (b) Dopant
Excitation
Emission spectra of samples with fixed Dy*" and varying
Er3* contents, The highlights here are the decrement in the
intensity of the 573 nm band and increment in Er** due to

energy transfer in host excitation from host to Dy and Er.
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Table I Colour purity and CIE co-ordinates of D4Ex (x =1, 2, 3,
&4)

Sample Code CIE (x,Y) CCT (K) Purity (%)

D4E1 0.3770, 4388 41.7
0.4282

D4E2 0.3726, 4515 422
0.4340

D4E3 0.3690, 4647 45.1
0.4474

D4E4 0.3694, 4644 45.8
0.4492

o CEW

YR o
CEX L

o
CE X

o
CIEX

Fig. 3 CIE coordinates of Dx (x =1, 3,4, 5); Ex (1, 2,3,4) &
D4Ex (x =1, 2, 3, 4) phosphors.

4. Conclusions

Dy*/Er** co-doped SrMoOs phosphors were prepared via
a simple urea-assisted auto-combustion process. The
creation of the phosphors' tetragonal crystal structure is
confirmed by the structural investigation. The energy
levels produced within the bandgap of SrMoOs are
responsible for the change in the absorption peak observed
following Dy3* and Er** doping, as determined by the
absorption  spectra. The synthesized phosphors'
photoluminescence (PL) was seen at an excitation
wavelength of 296 nm. In the PL spectra, all emission
peaks that correspond to the Dy3* and Er**ions are visible.
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FAVEVF7VELELEZR S RBERABOTELT DBHHE
High-pressure in situ observation of inorganic phosphors using a diamond anvil cell
EREAI!, #FRKI? REXHHRS HaXEIY RIKIS ORE H#' EEXHFE?
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IR

FAXELY RT7 U EAEAVDAC)E, B0 E pm BREDOHEFITENEMTIEHL DD
GPa L DEN 2 BB CE 22E@E TH Y | 20 HALRTHNIIZBEIC 2 O R A3 > Tz i
W7emEEETH D, ARIDOEBY, ZOEETMIPWVE > THEINTZX A YEY RRELTOD
FTOORMICEEI 2y N LTEDEZAMT 5, ZOXEEIIEEDEOHIR EICEHINTE
Y | HIERPNFER AR RECHE D A A2 B3 D A8 A F I S C & 72, 2k DAC TORINES) % FHll
THFET, Rt s blave—&~—h—L LT HIIEL, ZOHNEERET D Z & TE
IMEZE G 2 HER =KV TWV S, DAC 2> 7S ER TOHRGHIEIZA—Y Ry
JATHDHH XRD R IOLEER D X O IZFETHME D & 73R E TR < WEMPED R
MR OLEEOME AR, F TSR T 2D EEA BRI LT W &b AT B
N DHECRNE & FFOBOR DA ZEGI S LB Z ) ABFFETIZ. 2 DA IV < D20
IR % DAC C 10GPa £ THEFIM L7223 S eHllE Ui R 2 Wb 3 5,

2. F2 BRIk

HEIZAWZRABHIW T b Hh pm BEORE SOMEE A TH D, BMST THERS B
LZLRBO DAC DX A YEY RRILEPETSX 2Ly MEMFEINLmIZETS, —FFIC 10um
BREORE IOGHNVE—HERLRE D, TOR, BBEOHEOFMICLVE—NEETE5
Xty ML, EABYEID LD EOIZFa by NEICTA7y h&2REL, 2L v b
T 1 WOX 7 =—F A VTl LEOKIEE 705 X 0 ISl L, 80O6RIEIX 10mW Ho
406nm EER L —F—Z RN & LTHT 7 A 8= DEEMEL A8 LREHT IR L7z, Rk
BEIREED DT 7 A 3=l U CREERRR S O /3 el A2 JIE LT,

3R

HIE U 72 BERE OGRS G 406nm 1256 L COHOEEFE L, 7 7 A N —F o8 (R H s Tt
FRETHZ LN TER, WHITFMEDZMZ DITHEVEREICY 7 b Ui, ZHUIESHN
&0 RTINS R BEHZF AT —BEZ R L= 7 b5 &0 ) EROTIIC
—ET DL EMER LT,

BIEE © AR R RS2 P 36 [RIF A 28(202306-MCBXG-0093) & L CT{Thi 7=,
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Red Shift of Malic Acid Derived Carbon Nanocomposite Phosphors
by Addition of Diethylenetriamine
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1. [IL®IZ

WA, FLOE ST B T —AR >+ F /Ky MCDs)
WOEPEREZED TWA. LnL, RIEEEERTOE &
INREFFORNFNT D7, ZO R BALDOFEGH F7 M
ITVeW. Fex id CDs WD IEFFED |, A Hk
DOREGE, BIOREMEMFTREEL T, I—RrF /Ry
N VA TEIZET ANV T NR G I —R )=
VIR Yy MCNCYE LR DA FUZAZZH LI, CNC #LiED
BRICHNET Lax s oAb EME TV R L FEDM A
PHIE, APTES LU ABEDE/LE 1:1 H35RY VI IR EE L8
T FNHEEE R, Bl CHHIED DT,

F72, ERROMAADEICHFICERELLT, 7IHER
A2 ETRIGIRENE EL, BRELEZRY. B, &
TFL N7 I(DETA)R S R R(LL, BEFERL
72B LasL, DETA 23R RACLTZERIT 0> TR
V. EZTARBE T, 20 BRI AT =X DEFEI 3
<, WMERBEBEELIRETT IV OEEOE RS IW
RAETHIET, RERGICEREPRET 200, LA
DETA B RN ETHON0Z A L.

2. ERAZE

ETOENMEIL, YN~ IAETEREI T 7203 A
fix DT %A )—/ 6 mL IR, BHRE TR L
15 ST BONEIRIZV T RREVERL, 2 HIR
RECHHEPER 15 2R1T-72. APTES Z¥NL, ##RLZR
RT3 HEK S RE D=, ZD1% 90°CT 5 H D NEY
AT, BB NT-RIBE A% 140 °CTC 6 FEM DBERARE Tt
AR A ERI 7=, APTES LU TBADE/LIIT 1:1 &L, 7
DT VHLITUSINZEZ LD APTES (IZKL T 1:1 L2589k
ELTC. BN E0ERIT Xe 707 (50 W, L2175, Ik
I AL LD PL AT ML ORIEIZ L VEHiES T 72,
Tablel ([ZHSIIL7=7 30 D—EE 7R,

Tablel List of added amines.

TFL VT (EDA) 12 2
YxFL N7V (DETA) 173 3
KN =F LT k73 (TETA) 1/4 4

ThITF L4 (TEPA) 1/5 5
EDA+DETA 1/4+1/6
DETA+TETA 1/6+1/8

3. HERLEE

Fig. | IZ/ERIL 728 A% 325 nm TR L 7= kD PL A7
MUVETRT . 4 SOBEMOT I % kT 5L, DETA D7
Bl RAL, E— 21 R 616 nm Th-7=. Z0f 3 FIC
DV, B2 R 572 nm TRERZERII ) o7,
F7e, FHREITOUVTH, DETA 23Mfiod 3 FEMAL kL TR
Epoto. F7o, DETACKFEY I ERA LI 7 VTR

A, B — 7 BT, DETA Lthod 3 FEDOT7IL D PL A2
TIVORINALELT=.

Fig2 12, 5557z PL A~ LNk CIE (B RS E 3L
7-fE 5% ”$. EDA,TETA,TEPA @ 3 Ho 73 A%
Y, DETA TSRSV, 2L T, IRE LI 7 s
3R LT

LBl OFERDD, DETA BERELICKELFE352E0
oM o7z, E6IZ, ZORERE I, TIVORERIZK
2 B O FTREME R LY XPS (2L AR FEOREA RS D
FERARMEATIC OV CH B RETH T ETHD.

T T T T T

—— EDA
—— DETA
e TETA
~TEPA
——— EDA+DETA
—— DETA+TETA |

N
o

PL Intensity (arb. unit)
o
()]

o
o

400 450 500 550 600 650 700
Wavelength (nm)

Fig.1 PL spectra of the samples with various amines.
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DETA

TETA
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X

CIE1931

Fig.2 CIE chromaticity coordinates of the PL.
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NOF BT & B Cs)ZrCl ¢ 8 A o) 3 S 43 1o | £

Control of luminescence properties of Cs2ZrCls phosphor
by halogen substitution
(Mhih) FEEEHE ' HALK NICHe?, WALk &8F 3 RV —F—HF4
CHIR TE! K BAR' BBEH
TIRI', NICHe Tohoku Univ.Z, IMR Tohoku Univ.3, ILE Osaka Univ.*
°Chihaya Fujiwara!, Hiromasa Namiki', , Shunsuke Kurosawa?3*

E-mail: fujiwara.chihaya@iri-tokyo.jp

A RIEL A SN TWA E G LED(WLED)IZIE Cedt:Y3Al501, X° Eu?':CaAlSiN; 72 ¥ O F7 HHH T
FEGNERO-FROENENEEND, Lo LA TEC R ILREESRRE~OFENRE I ND
e, M THEEERVESLROBFE RO N TWD, M B A EoReh.oz vz
WEDEIR & LT, C2ZrClg[1]72 E Do~ 7 oAb~ 7 2 J1 A & 4,BXs (A = Cs; B=Hf, Zr, Sn; X =
CL Br, D2MEH & TV 5, Cs2ZrClg (MG aaAEIE 1 D[ZrCle >\ A o B 2 A& b1 (STE)
\ZHRT 252 RT3, Cs2ZrCly Db R 1T 280-300 nm, FEYEIK FlL 450460 nm TH Y |
WLED FBICHER B A-READEEMRS N AR L TWD, —FH T, Cl¥A b Br CE#THZ
ETRNERDOY 7 PBHER SN TWDP2], HA-REICITEI SN TH RV, RIFETIX
C:ZiCls D CIr A hE LV A F L EEDORE NN T A F T BIOBr) TE#HRT S Z LI
L DM R, W EFIRB LNy FE Y v AN RIET L L7,

C2ZrClols (0 < 0 <2) & Cs2ZrClesBrg (0 < f < 2) D fE BRI TS RE TEHR LTz, BR X #iH]
Pro3Z — Dy DA IHEGR ST, BT BRI — FNSHEWE L LTz, Fig. 1 IZRT L9
(2. Cs2ZrCle % I CHAEEHL L 72 Cs2ZrClsglor Tl WLED ([ZER S b i a~aR . (1) 2.0 eV) D
FEADPHER ST, TOFKANRT MUIE, ~ATFHOLT 7 49T 4 o TR DRI G,
R R F—@ ) L m= R F—(KE)D 2 DOMGIHEECE 5 2 EPHEETE 2, UL,
I CHUERERT D 2 & THZ/R [Ze(CLDe” R D 1500 F o oo
STE (i3 FE TG Ic S/ 2 & 2R LT
Wb, Floa b o BTk L TR E OZIE
FHHETHDLZ L MR LTI, FEIC OV TIX
Y HEWT D TETHD,

[1]1 Y. Tang, et al., Coord. Chem. Rev. vol. 499, 215490

(2024).

Cs,ZrCls gl 5

A= 328 nm
1000 | Low energy

STE High energy

STE
500 F

Intensity [a.u.]

Residuals [%o]
(3]
S

[2] A. Abfalterer et al., ACS Mater. Lett. vol 2, 1644-1652.

(2020). : 2 3 4
Energy [eV]

#&F © This work is par‘Flally supported. by (1) GIMRT Fig. 1 Emission spectrum of Cs:ZrCls slo
Program of the Institute for Materials Research, and result of multi-gaussian fitting
Tohoku University (2) The Society of lodine Science '
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#EEAR—IL S )LERAL= CuZnSnSes $ER D EH
Synthesis of Cu2ZnSnSes crystals using planetary ball mill
BRAFEXFR BEIFH Ckik EFF BB #=
Graduate School of Science and Engineering, Gunma University, °A. Satoh and S. Ozaki
E-mail: t231d034@gunma-u.ac.jp
X DI
CulnSe; ® Il EIEETHDHA VU L(n) % 11 EOHEH(Zn)E IV KD A X(Sn) TEH# L 7=

CurZnSnSes(CZTSe) - EARI T KRG EMMEL & L THEH S, AW T Tn b, Lo
L. ZtHE Th D12 OITHEEWISH T A AET 2 72 U fa B BUCHEDE T3 v, ARIFSE
TEHA—AINEEHR L, BEERIGIC LD CZTSe fifh DIER AT/ o 1D THET 5,

ﬁ . .
FEEE (99.9999%) @ Cu, Zn, Sn,Se ZE/LEE Cu: Zn: Sn: Se 3 | | 30min | :
=2 1:1:4LRDESHRELE, FRLERENL Y= U U
FROF - & ICFARMDOE Y MEAL, S BICHEy bR sonim 3
PSR L, U&7 L A TR S T, R IR é
Rl I VEBRCRRR Y b L%, B L R E
U270 DB A R ONES L BHRRISIC K 5 CZTSe il & O uomn
DERET > 12, B DN O I FERIERMC B T, BE 5 d
7L ARE RO THRROBEE BIEREHON L L b0 150min -
L7 e
180min - 3
R Cu;ZnSﬁSe4‘(01-684-4845}A
800 rpm 0> HEEL TR R /b < /L A AT S 7= 4 .30 43 mk|&.”%5
PR 2 Z & AT AR 2 B H L X R EHTREXRD) 21T - 20 (deg)

7=, = DR % Fig. 1 12779, CZTSe @ PDF #— R(#010844845) Fig. 1 CZTSe O RRHIZ & 5
EDHBIZ IV | 30 53 DFRERT CZTSe A AR SN TN D Z XRD HIED#ER & PDF 7—4
Embhrolze, £72, CuSe R EO R L HE— 7 TR TE 72
Mot HITRFEARET 2 & B — 27 OALEITIZED L, [H
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The fabrication of optical functional nanomaterials and their optical properties are important research
topics. However, the fabricated samples have various heterogeneities, and the optical characterization of
individual nanomaterials must be performed. In order to rapidly characterize the optical properties of a very
large number of integrated nanomaterial samples, we considered using deep learning techniques to identify
and hierarchize the optical microscope images of sample structures. We are then attempting to construct a
system to measure microscopic photoluminescence (PL) spectroscopy for a specific group of samples that
are automatically sorted.

As an example, we report and discuss the results on GaAs nanowire samples densely grown on Si
substrates [1]. Deep learning techniques are employed to classify the top views of nanowires acquired on Si
wafers by optical microscopy. Nanowire images from different regions are then segmented and identified.
Figure 1 shows the annotation of nanowire materials. The annotation software labelme was used to draw the
edges of the target area with annotation points. The resulting nanowire images are then classified based on
the shape, size, symmetry, and edge clarity, and different labels are added to each category. Figure 2
visualizes the annotation information of the sample images, with each annotated region overlapped by a
mask of a different color and a mask label in the lower right corner. Note that the clarity of the images
obtained in this study is impaired due to the resolution of the optical microscope. However, this type of
deep learning technique is suitable for application because of its commonality with the optical microscope
system that performs the actual PL spectroscopy. Based on the classification and recognition results of these
sample images, microscopic PL from a specific hierarchy of samples is measured.

We thank Prof. Ishikawa of the Research Center for Quantum Integrated Electronics, Hokkaido

University for providing the nanowire samples.

Fig. 1 Schematic diagram of nanowire growth condition Fig. 2 Sample image of nanowires after labeling
A, Grade 1; B, Grade 2; C, Grade 3; D, Grade 4.
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