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Evaluation of photoluminescence proEerties of lanthanide-ion-doped
perovskite-type oxide phosphors with regard to doping sites
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In the perovskite-type oxides, ABO3, lanthanide ions are usually
substituted for A ions because their ionic sizes are close to those of A ions. Therefore, most
studies report the luminescence properties of the lanthanide ions located at A sites in the
perovskite-type structure. Namely, there are few studies that report the luminescence properties of
the lanthanide ions located at B sites. In this study, some lanthanide ions such as Gd3+ and Th3+
ions were found to occupy not only A sites but also B sites in LaScO3 with simple perovskite-type
structure. In addition, the luminescence properties of these ions at B sites were found to be
different from those at A sites.



ABO3 A B
A
A
A B
B
Gds3+
Gds3+ Gd3+ A
Gds3+ Th3+
ABOs
A A
A B
1B
Gds3+ A Gd3+
B
B B Gds3+
A B
Gd3+
Gds3+ Th3+
(2)
B
A B
A
Gd3+
- LaScOs Gd3+ Thbs3+
PL PLE
Gds3+ Th3+
4f-5d
Gd3*+ Th3+ A B
LaScOs3 A B Gd3+  Ths+
Gd3+  Th3+
A B LaLuO3
A B
(Lal-bex)LUOS La(LU1-yTby)03

Lu203

A

Gds+

Gds+

Ths+



296 — T T T T T T

Tb La(Lu1_yTby)o/1
A Ths+ —~ 2951 - 1
3+ <
La > ./"
x=0.07 3 294483 1
Th3* =
8 SO
= 2031 J
B Th3+ Lus+ 5 3
(LanTbluOs ]
A B 9g.oo o.loz 0.64 0.I06 o.los 0.10
Ths+ Concentration x, y
A B Tb
X Th3+ A
X
SPring-8 Tb Th3*+ L
TbAIOs LalLuOs A Tbh
Ba>TbTaOs B
Tb L XANES
2p 5d 2p
5d A
Tb 8
Th-O ——
2
B b =
6 Th-O A £
8
5d T A =
@
N
TbAIO3 &
Tb =
B = Ba,ThTaOs
5d 7480 7500 7520 7540 7560 7580
Ba:TbTaOs Energy (eV)
Thb LalLuOs
TbL  XANES
Th A
LaLuOs
TbAIO3 Tb B
Ba>ThTaOs XANES
Tbh LalLuOs
Th LaLuOs:Th(A) LalLuOs:Th(B) PL
PLE PLE 4f-5d
A 234nm
B 297nm A
Tb  4f-5d B Tb  4f-5d
To ) N EX| EM. : ' :
c !
|ty [
'Q 1 :
Tb 5 : i
_B“‘ | 1
Tb g: I [ rde) LalLuO;:Th(B)
A 2 : : o 7. = 207 nm
Tb 234nm o
B 5 J=6 5DssjttFJs J=6 5 D:_ FJsLaL“OJb(A)
Tb 297nm oS et F + — . S
PL A =0 Xl IR A S
Tb 200 300 400 500 600 700
5D3-7F; Wavelength(nm)
°Ds-"Fy Tb  LaluOs PL PLE



5D4-7Fs

T Do Th5dEsie)]
5Ds-'F; | I Tbsdw@site]  TTTTTRC
5D4'7F5 —CF Acp
relaxed 5d
Tb > AT e [ Tb 5d (Bsite) | T0**
9 Y 5D3 /*.'5D3
[)] A relaxed 5d |
Lﬁ D, Dy
Tb PL PLE »
hy hy v,
v l W
A a Win v
B hy

1Y v T, = 7,

5s2  5pé Af -

5d
af LaluOs; Tb
5D4-7Fs
B Th 5d
B Tb 5d
A Tb 5d
PLE
B Tb 5d 4f-5d
°Ds Th B

Tb LalLuOs A B

Tb

Kazushige Ueda, Takuma Aoki, Yuhei Shimizu, Florian Massuyeau, Stéphane Jobic,
Luminescence and Location of Gd3* or Tb3* lons in Perovskite-Type LaScOs, Inorg.
Chem., 57, 2018, 8718-8721

Ryo Yamamoto, Kazushige Ueda, Ln3* 4f Energy Levels in CaTiOs Analyzed by XPS
Measurements, Phys. Stat. Solidi a, , 216, 2019, 1700776

DOI: 10.1002/pssa.201700776

Kazushige Ueda, Takuma Aoki, Yuhei Shimizu, Florian Massuyeau, Stéphane dJobic,
Luminescence and Location of Gd3* or Tb3+ lons in Perovskite-Type LaScOs, Inorg.
Chem., , 57,2018, 8718-8721

DOI: 10.1021/acs.inorgchem.8b01288

Kazushige Ueda, Yuhei Shimizu, Hiroshi Takashima, Florian Massuyeau, Stéphane
Jobic, Photo- and cathodoluminescence of Eu3* or Th3* doped CaZrOs films prepared by
pulsed laser deposition, Opt. Mater., , 73,2017, 504-508

DOI: 10.1016/j.optmat.2017.09.007

Yuhei Shimizu, Kazushige Ueda, Yoshiyuki Inaguma, Photoluminescence excitation
spectra of lanthanide doped YAIOs in vacuum ultraviolet region, Opt. Mater., , 66,
2017, 327-331

DOI: 10.1016/j.optmat.2017.02.029

Kazushige Ueda, Yuhei Shimizu, Kouta Nagamizu, Masashi Matsuo, Tetsuo Honma,
Luminescence and Valence of Tb lons in Alkaline Earth Stannates and Zirconates
Examined by X-ray Absorption Fine Structures, Inorg. Chem., , 56, 2017,
12625-12630

DOI: 10.1021/acs.inorgchem.7b02165

Yuhei Shimizu, Kazushige Ueda, Phase formation and UV luminescence of Gd3*+ doped
perovskite-type YScOs, J. Solid State Chem., , 242, 2016, 170-174

DOI: 10.1016/j.jssc.2016.07.023




, , CaMO3(M=Ti,Sn) () af
, 28 MRS ,2018/12/20
(invited), Ln
, 28 MRS , 2018/12/19

Kazushige Ueda (invited), Luminescence and energy levels of Th3* in CaZrO3:Tbh3* films
prepared by pulsed laser deposition, The 4th E-MRS & MRS-J Bilateral Symposium,
(October 16, 2018) Minoa Palace Hotel, Creta, Greece

Ryo Yamamoto, Kazushige Ueda, Determination of Ln3* 4f energy and understanding of
luminescence mechanisms in perovskite-type CaMO3(M=Ti, Sn), EL2018, (September
12, 2018) Meiji University, Tokyo, Japan

) ., , Eu¥ LaLuO3
, 31 , 2018/9/5
, , Pra+ Th3+ CaMO3(M=Ti, Zr, Sn) ,
31 , 2018/9/5
, , XPS CaMO3(M=Ti, Zr, Sn) Af
, 2018 , 2018/3/15
, , Th3+ LaLuOs ,
2018 , 2018/3/15
, , , LalLuOs3 Th3+
2018 , 2018/3/15

K. Ueda, Y. Shimizu (Invited), Energy levels of doped trivalent lanthanide ions in
perovskite-type oxides determined by x-ray photoelectron spectroscopy, The 15th
International conference of advanced materials (IUMRS-ICAM 2017), (August 27-
September 1, 2017) Yoshida Campus, Kyoto University, Kyoto, Japan

K. Ueda, Y. Shimizu, H. Takashima (Invited), Photo-, cathodo-, electro-luminescence of
lanthanide doped perovskite-type oxide thin films, The 15th International conference of
advanced materials (IUMRS-ICAM 2017), (August 27- September 1, 2017) Yoshida
Campus, Kyoto University, Kyoto, Japan

R. Yamamoto, K. Ueda, Ln3* 4f energy levels in CaTiOs analyzed by XPS measurements,
10th International Symposium on Transparent Oxide and Related Materials for
Electronics and Optics, (July 3- July 5, 2017) Waseda University, Tokyo, Japan

B Th3+ , 2017 , 2017/3/18
1
- , A2LaTaOs (A=Ca, Ba): Th3+
B Th3+ , 64 , 2017/3/15
, , Gds3+ EL
, 77 , 2016/9/13
, ) , YAIO3
, 29 ,
2016/9/7
, , , , , LaScOs A
B , 29
, 2016/9/7

http://www.che.kyutech.ac.jp/chem24/chem24.html



