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Characterization of Optical Property and Carrier Density of Sm3*lons Doped TiO, Thin Films for Device Applications
REARE' REXIREH, RERETSORE RE' #L EEF"2 R B0k B8 =5 A8 #Hia'
Tokyo Univ. of Sci.!, Toyo Univ. Research Institute of Industrial Technology?, Toyo Univ.?
°A. Ishizawa®, M. Murayama®?, H. Aizawa®, S. Kaku®, K Miyano!, X. Zhao!

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

[iIZT®ic]
v LA A BRI L7 TiO 13T L,

Sefbitt . KB, BEVMEAEE. SEEM B SR
JRW B CIHEHZED TV AT EA 4D
f-f BREHCRORICITH N AT P ER
VVEIEIBUR i A RO, A USRI B oD Jih
BICESTHAL, VA RV R¥E Yy v 7
K TH 5 TiOp 137 LIEA A DIECORHS &
LTHAER TS, L LS, Tio, 13
HAERRARITI W2, BIEATYE (EL) X
HLWEEBEZXDONTE I, £2O—FT, SEITHF
e B TiO21E Sm 2N+ 5 Z itk > T+
BRFXVTREZFFOZLE > TET
W5, [1]

ARBFFETIX, FIT A A~DIEHZ B L.
Sm AN TiO, (TiO2:Sm ) 7% SrTiOs:Nb JoAi
RICAERLL | B R OV SRR 2 BT L
72

[528%]
TiO2:Sm 1%, SrTiOs:Nb (100) FEAR EiC

PLD TR L7, L —H%—IT YAG-Laser ®
9= (355 nm,10 Hz ) ¥ —7%7 v MZ
TiO2:Smp03 (0 Wt%, 1 wt%e ) % VT, BEEE
S H (1X102 Torr ) CTRE L7z, &IZ
500 ‘C~1100 “C,10 %3fH],0zflow CT7 =— Ll
FAHE LT, D%, 3 v bF—EMIZ RuO,,
A —3 v 7 EBMIZ ITO % PLD {ETHEE L 7=,

XRD HI7E T TiOx:Sm D M 4 FFAM L

PL JlIE CHZFRMEAFIII L7z, S HIZ, C-V
HEZCEDF Y U TREDORES Y 21772,

[=BFER]
Figl IX Sm HANIEE 1 wi% TIERK L 72

Anatase B! OFELD T = — LIRJER]D PL A
7 MV TH D, T =—/ VIR 700°C TR
EIIE— 2712 LTz, TiO2 & TiO2:Sm (1 wi% )
D CV WENPDAMbo7oF v U TREL
Fig.2 IZ7" 9, PL DFENIRE DOHERS & RIRRO#E
ERFoNIz, 2O L%, Sm D DI
FEREWERM L v U TIRENEOEMENE
WT D2 EAERE LTS, FEC OV Ty
H®ET 2,

T
Gy **Hpy
582 nm
-—
G, Hyp-|
612 nm
-—
SHgip
R I
]
H
H
BT

£ g
o S H
2 S i
S £ ?3 Ef
E
S o |3 S 1D " amealing Temperatur rol
: 3t -
H &
> - © -
z [] S —900°C
(o B o
W 3
£ : -4 {P\-\ T —600°C
] g {0 — 500°C
* § i El
[ 3 ©
]
S

550 600 650 700 750
Wavelength [nm]
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Fig.2 Donor density of TiO,:Sm and undoped TiO; thin films.

[1] Mariko Murayama, Optical, electrical and local fine structural characterization of Rare-Earth doped TiO, thin films for application

as luminescent phosphors in LEDs, PhD Thesis, 2021
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Physical Properties of NiO:Li Thin Films for Device Applications
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Fig.2 Carrier concentration in NiO:Li whith different oxygen proportions

[1] Mariko Murayama, Optical, electrical and local fine
structural characterisation of Rare-Earth doped TiO2 thin
films for application as luminescent phosphors in LEDs,
PhD Thesis, 2021
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Density ratio control of Eu** and Eu®*ions in AIN:Eu thin films by annealing temperature and their
evaluation of luminescence properties
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Fig.1 PL spectra of AIN:Eu annealed at different temperatures.  Fig.2 XANES spectra of AIN:Eu sample series.
The inset shows PL peaks from Eu** for AIN:Eu samples.
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Comb-Shaped Electrodes and Electric Field Distribution
: An Analysis in Inorganic EL Devices
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Fig. 2. Luminescence photographs of various inorganic EL devices in both coating and glass
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Photophysical properties of lanthanide coordination phosphors for micro-LED displays
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Atomic concentration dependence of Eu substitution sites

on the luminescence properties of Sri.yCa(POs)2:Eu?*
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Fig. 1 XRD patterns of TiO2-ZnO:Yb**/Ho** UC phosphors

with differing concentrations of Yb3* dopant.
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Fig. 2 The PL spectra of TiO2-ZnO:Yb**/Ho*" at 980 nm

excitation.
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Fig. 1 Powder X-ray diffraction data of Gd,SiOs: Yb*", Fig. 2 Emission spectra of Gd»SiOs: Yb3",
Er3*, Zn?" and results of refinement by the Rietveld method. Er*", Zn?" under 980 nm irradiation.
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Fig. 1 (a) Powder X-ray diffraction data of Sr»..,Ba,Ca,Zn,Ga,0: Bi*' Fig. 2 Emission spectra of Sr..,Ba,Ca,Zn,Ga,0: Bi**
and Results of refinement by the Rietveld method. under 365 nm irradiation
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Fig.1 XRD patterns of samples annealing at 800°C.  Fig.2 Normalized PL and PLE spectra of samples.
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Fig. 1 Schematic illustration of quantum dot spin-polarized Fig.2 Circularly polarized EL spectra and corresponding
emitting diode using semiconductor superlattice barrier. CPD measured at4 K.
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Fig. 1 Schematic illustration of spin photodiode

using InGaAs quantum dots and an- Fig. 2 PSA as a function of magnetic field
Aly2GaosAs/GaAs superlattice barrier. with a bias voltage of +0.6 V at 15 K.
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Fv FE#ESZBHE7T CdSe EF Fy FRIBRO/ER
Fabrication of CdSe quantum dots film with dot-to-dot coupling
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RF-MBE iZ TCHRLER L= AlGaASN D 7+ FILS Ryt XA FEIL
Photoluminescence characteristics of AlGaAsN grown by RF-MBE
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JRAEHERT 72 &8 DR EASBEANL | i E 72 GaAsN D% ENNEEIC /2D LW RN 5, N—F7 T, b2
BT XX —(CBE)EA W TR E L2 Al FEER DIV Y AlGaAsN (28Tl As LB ~D N O E
DMEHES LT N ORIABZYZEMN A ETHZEMD, AlGaAsN H1D N A A LT D E WA B
B%, BIZD L7 AlGaAsN (21T DGR G S TODDITKRIL T, FEREICBIL Tk, K72
D25 TR, T, ABFETIX, 77 A~ T = 4% —(RF-MBE)IEA VTR L
72 AlIGaAsN (2B T, 7+ ML IRy B A(PLFENEBIILIZD T, ZDOFERIZHOWTHE T 5,
FEBRH 1 RF-MBE 5% U T, Be K—7 AlGaAsN % 580°C CThlllz L7z, ALFLAIEHI 5 % ThD, 7
K 75 90 K OFiPHC PL JEETT/eo7=,
fEELEEL Be F—7 AlGaAsN (25115 XRD A~V % Fig. 1 |Z7R7, Fig. 1 £V, AlGaAsN KD
Jedie e — 7 DB AL, AT, ARWIREED Al ZIRINL TW5728, Al 128D XRD A7 kL

DR TELDO T, N MBI 0.34 %L BB LILATED, CBE TR L. AlGaAsN (T
0 CHEBZHEREMENR BT DEDIZXL T, RE-MBE {£TClX, 580°CTHHE M E e AlGaAsN %%
FTEDIENDIN-oTZ, IRIZ, Be R—7 AlGaAsN (28175 PL A7 ML ORI E TR E M7 % Fig. 2 12
9, Fig. 2 K0, 7 K 725 90 K O#i[# T PL FOLABIMN TE7z, F/o, ZOREHRPHIZIBWTE, #lE
BN EHT 21225 T, PL E— 7= X =N HFHIR D L QDI e b7,
£ 3Lk [1] M. S. Nordin, et al., J. Phys. D: Appl. Phys., 54 (2021) 245105.

[2] G. Kolhatkar, et al., J. Appl. Phys., 115 (2016) 163513.
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Fig. 1 : XRD spectrum of Be-doped AlGaAsN Fig. 2 : Temperature dependence of PL spectra of
grown by RF-MBE at 580°C. Be-doped AlGaAsN.
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AlGaAs/GaAs HBEFABEEMOD PL &I & 5 &
Photoluminescence Characteristics of AlGaAs/GaAs Superlattice Solar Cells
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(1. Waseda Univ., 2. NIT, Ichinoseki College)
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LB T, KEBEEMIIFAAREC ALY —2FHT 2T A AL LTHEASRTWS, 2
DKIGEM TIL, EEE ORI & @SRREDFETHY . 26 ZRIFFICERT 272012130
A K DB DI RPLETH D, Fex DHFFEETIL, AlGaAs/GaAs IR FHiE | il P
CIADBIRDH Y | R TR 7N LEIAAET 2 Z L 2W BN LD, £ 2T AWUFETIE,
7 FV I F v A(PL)EE VT AlGaAs/GaAs B 1 KBGE M 2 51 L 7= T, ZDfERIC
DWNTHET D,
FERFGiE  MBE 1AIZ X - T AlGaAs/GaAs & 1 KIGEM 2 iR L7z, AlGaAs/GaAs k1o
—JEA#IHT7-0 O GaAs B % 5 nm THEE L, AlGaAs [EEEE % 0.5 nm 2>5 3 nm DO#iH &1L
S¥, WEMEEIEITR 2 ym TH 5, iR Lo KEGEMOMEE Z Fig. 11R7, PLIEOEE G
I3 He-Ne L —H'— EhiEDEFREZ T 9 mW ToH D HIEIREE I 10 K 225 300 K DfiPH TE(L S H Tz,
fiii e & E4% 300 K T AlGaAs/GaAs #atg F KIGE MO PL A7 ~LZ Fig. 2 |24, P OJE
SiE, BT O— A H 720 O AlGaAs [EEEFIE TH 5, AlGaAs [FEEE 7Y 0.5 nm D+ K
B TIX, PL BREEDSEUBICIHAD L CWD Z &30 s, 22T, EiRICHIT S AlGaAs/GaAs i
¥ KB EM OIS &2 A7 ML T, AlGaAs FEEEfE Y 0.5 nm (23 TRbEE OB UiA
DERNRFH T2 o TND T ERWE SN TN DI, L7zhd - T Fig. 2 1238175 PLIREEDWRA & |
b DA CIADIRENRFH L R olo 2 LIV | B FRLEEIFETERI oD Th D
LEZOND, ULEDZ MG S NEERE 2 WV & b FEEERIE D rl e e PL IE AT
Zlick v, EFOACADICET EREFONDL Z L EH LN LT,
233k [1] M. Kuramoto et al., J. Crystal Growth, 425, 333-336 (2015).
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Fig. 1: Structure of AlGaAs/GaAs Fig. 2 : PL spectra of AlGaAs/GaAs
superlattice (SL) solar cells. superlattice (SL) solar cells.
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+ 7 25 L LED I8} 2 E5iH) 7t ITO BRI EEMT

Sequential ITO electrode formation technology in nanocolumn LEDs
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FLoIc W, w4 7 v LED OFFEAENCHEA TV 5. InGaN MK 2 F v 72 [/ — kR

CX3 =M LED o/ Y vy 7 BB~ E T o T 328, BUR & L CldaR R
InGaN RO EIFAHEL o TH D, FEETO—2L L THEZLNT S DHHERHH 2 E
MK OWHE S TH 5. FKL41LE In KD InGaN %7/ 2 7 2o &EHRELICR I L TEI[1], &
M|, /27 afif%k 754 2L L 72BRIC 1TO BBl % SiO, THRE I AR b BMER L7z L
2GR 7 A I X L, & SICEREA L) REfEBo b B hiz-oTziLd
WG 5.

FEER M OFER. RF-MBE I X 3 Ti R 7 @R EEZ VTR |2
HIECAH InGaN £ 7/ 2 7 Aftidtx R L7z, Z Offish LICITO &
BRIZRL 7' 7 & 2 % T > CTHFHN%R:S um ©F /7 27 L LED % 8lfE
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Ny ZFEOZEE L LT ITO WZhZthoaTnty 7 Eick
ENT O 0BG ABIUM A C <, CRERRT 248 o
BdHol-. ST NNL 2{LicsnT, $$TF/7 a7 L%
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LR % SiO, THRIE X ¢ % 2 LR {REL, %@ FICITO
BRI A 4T - T, R 78 ITO BT % 3 A& 72 Fig. 1 135 Bl iE
L 72 ITO &l ® FE-SEM IC X 2 REEETH Y, COEMB T vt
ZDOHHIC X 5T ITO BIZ = 7 LM% 7Y v ¥ Lo E :
& HT\ 7. Fig. 2 12 Si0, J8 % il 3 12 I L 72 1TO B — i ', e

ZARTITO KENA IR LS 5% 300nm & - TH Y, & Fig.2 ITO electrode without SiO; layer
NI T RBEEZ 52 % 2 LT X o CEfEH 72 ERIEZ K 11 : : ,
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[1] K.Kishino et al., Appl. Phys. Express 13, 2020,014003(5pp)
HEE AW O &L, BT - FARIE (C) (#20K05348) 0B % Z \F CTiThb L 7-.
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RIESRROTIX A A MEIZE T 5B F-FiEFRRELOEA &
[EhiF P 0 5Tl
Observation of exciton-exciton scattering in lead-halide perovskites
and evaluation of excitonic property
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FEIE. 3 WILEALEN e T 2 A MEIC R T D KIR T ORhE -k HGELP SO 2B L, £
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H AT MV(PL) & AT b v SR 0 fR(TRPLY A X2 R V& JIE L7z, Figl 2%
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TR ORI Tk -l FBELIC R T2 P RETZ LB 6D, P IRIGITITRE 227
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ERE TR L2 TH D, ZOFNITRBOFEEE A KL TBY | (D)DK ) ITHEIE
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Fig.1 Time-resolved PL spectra of CsPbBr3

from (a) front surface and (b) back surface.
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