BE . FIEE-a1-H5R

HmitHE=—a—-HF R

ABRAFAE B LR

B IAME. BEHHS

Rare Earths in New Glasses

1. RS

ITQEE, 74 5 FOIEEEN FY L8
LIWERT 2T O A v FILE-THREX
Nh@aho, ThETHmMoNTHEI- o
HOoBSEROHB LA, FHEAROHED
KB TH D, BURHZ00ER, HRI3EGE
i o, BETREERE, ARG, KER
HEad, B oHhoBiEEES I 7 X &,
FrEAREAHBERARE{REL.

A5 20HTHHLBEIL HEVLhTYL
Zo La:0:2ESET EERIFEN S AOHE
BB LFE—RAKEBIERT - T, Ml L
LTHTITRHOEEIZAS, JhicsL.
Br* & =7 Lk BE 7 7» 13—, LaF: ¥
GaF: &L 7 v bR OEBERLT 7 125~
N EEFTERABRL Y EV L
B E-0ELMBEIATHLS,

IOk, BiobRLEP FHEEELSLY
DEFRTERNEE-TLBRETRUIVEL,
HIEEZR B OMREEROBELL T
BOTH5B, Vot LWIhSOMBRELED
FOESTHHEEMBLTOAOREA I K
BCREFIFEBESITORV 2HhDHE.
EL BRI REEYEE b S TATEETO

F565 IEMUHEE 2 &

15
W 06-879-7352

Gin—ya Adachi and Kuniaki Murase
Faculty of Engineering, Osaka University

BRELOVTERL, W{2,08F ikl
#IALBETT THEAT B,

2. HXB|AFO—BNHEE

BRI 2FIEORESEZDEE, ¥
ORENTETREELEUSHTELS EbD
e [ MBOFLE A A4 214 Table 1
RTE DK, PN bBEAEIES P ELS
BTEBEHELTVWE, —fiz. TEOLFEN
HEE2EDTVLIOURNROBTFERTH 3,
BHRLBOLHEO(LFRIEHIEE I L T
ZHEL, BABROCETEBEILKETHS L
THEHIEHTE S,

T 1TH2HFLIHAEEOPTH, Labhslu
asmRELILES Y5/ FERELTD
LBt LTEbh, BRAROBTEEE T
~NTEsp  TH B, TF /A FTHETH T2
DA EEE AEOBFHIRRE LT &
I D S, TOPEIESPIRELD b
BFHIGEVWARAIEAHEL TS, AMORE
DRSS SHEBEMICE~NVENTHWA, Z0K
Wb, Fe**Rir'tEnakdToy P 4 -
OIPEEF &L RAD ., HBFRIEEESCR
BEAFEELTVWEZELISRTOA,

TIRHAMBFEEL LA 0WAERLT
ZOTRE, FEEETEEHOLRBREMED

NEW GLASS Vol.l1 No.2 1896



Tablie 1, Blectronic cenfiguration. ground

state, and color of trivalentrare

earth ions,
Ion  Electronic Ground  Color

configuration  state

Sc3+ 3s?3p# 18 colorless
Y3+ 4524pb 184 colorless
Ea¥+ 3s25p8 189 colorless
Ce3*  4f15525p5 2F¢;;  colorless
Pr3+  4f25525p6 3H4 green
Nd>  4£35525p6 a9 purple
Pm3*+  4f45525p5 54 pink
Sm3+  4f55525p6 6Hs;n  yellow
Bud  4f65s25p6 TRy light pink
Gd3+  4f75525p6 884;2  colorless
Th3+  4f85s25p6 TFg light pink
Dyt 4f95525p6 SHysm yellow
Ho3+ 4f105525p8 51 light yellow
Er?+*  4f115525p6 4152 pink
T 4f125525p8 H; pale green
Yhit  a4f135525p6 2Fm colorless
Lud+  4f145525p6 184 colotless
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Fig. 1. lonic radii of ions (coordination

npumber = 6).
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Table 2,

Functional

materials containing rare earth elements

Relation
to df- f::f; ‘;L:::;u Functions Examples Devices
electrons

Materials using characteristics of 4F-electron

Arrangement of
4{-clectron spins

Magaeto-optic effect

Garaets [{Y 5m.luCa)(Fe,Ge)s0y e}
[{GaBiNFeAICG) O]
Amoerphous alleys {GdCa, CdFe, ToFe}

Magnetic bublble memory
Opticat izolator
Magneto-opric recarding

Large spin

Gd3-DFTA complex

MRT comtrast media

Hand thagnaiism

Zamarium-Lobalt intermetallic compeunds [SmCoy, SmyCoyql

Neadymivm-Tron-Boran alloys (NG Fe 4B, PraFe, B

Samarivm-Tron-Nitroges imermetafiic compeyrds $5maFeyaN,

Permanent maghets

Entropy control

Prazcodymivm-Nickel intenmetaliic compounds [PilNis)

Garnets [DY;ALO 3, GGG (GdyGayOyy) ete. f. Dy Birg sAly

Magnetic refrigeration

Large magretostriction

Too sDyq2Fe. ThFe; ¢log 4

Magnetosirictive malerials

Coexistence of superconduc.
livity and magnetic ordering

Chevret compounds {Dy; sMogSgelc.}
Rhodium borides §ErRhy 8, otc.}

High critical magnetic field
superconductors

Excitation within 4«
orbilals

(partially involving
4{-5d trangitions}

4{-4f

Bu {Y,0,5:Eu, Y40u:Ead* eic.]

TbM [MgAly | O19:ThH Ce, LaOBrTH™ ate.}
B} [Doping into optical fibers]

Ey¥ complexes

Red emitting phosphors
Green emilting phosphors
Oprical amplified fibevs
In viiro diagrostics

Activator for

phosphor 4i-3d

Bu {Ba;MgAlpOmBel, S1 (PO udr, CaSiBulv]
Ce* £YSi0gCesr, YAIO;Cedr, 5r8:Ce™ Clete]

Blug emitiing phosphors
Blue-green amiring phosphors
Eleceroluminescence

Energy
transfer

B3 - Yb [LaFp Bl Y NaYFgBrd, Ypir)

Infrared-ig.visible conversion
phosphers

Luminescerce center

of laser 43t

N> {YAG:NG™, Nd-glass, NdP;Oyqf
NdAI#BO,),

Solid seare laser
{Infrared regian}

Laminescence center

of mete) halide Jamps -4

Dyly=TiL Dyly-Holy~Trly-Nal-Til, Dyly-Nty-Cst

High inteasity discharge lemp

Luminescence center

NaM {Nd-glass (U042 co-activating)}

Improvement of power

Materials using characteristics such as lonic radius, jonic valency,
and chemical properties {not refated to df-electyons)

of solar concentrating | 4{~47 4 h ) e conversion gfficiency for
collector Ho [Basium crown glass (U0 co-activating)] silicon solar cell sysiem
Excitation of el Semicond having large Thermoeleciric exchanging
from 4fdevel to Sesbeck cocfficient, R385 R38e3. R Tey sic. materials
conduction band Coloration Pigments
Appiying the pheno- . Host for phosghor
menon that no steain | 08t YAG§¥3A1012h Y208, LaOBr, YLiF,, GdyScyGalyp Host for faser
appears in host crystal
by activetor doping | Substrate GGG §Gd:Gay0yal Bubble memory substrale
Lay8y-Cal Suifur sensor
Formation of latice | lonic conduction in solid ZrG- Y70, Oxygen sensor
defect {Solid tlectrolyte) NayB0,-¥ {80 50; rensor
L#Fy-EuFy. LaFy-5:F; Fhupring yensor
Difference in valency - S T
L3 | Elettronie conduction in La;_,Ca,Crtny Hearing elernent
but simitarty 0 Jonic | compound solid solut BaTioyLa PTC thermisior

properties

Oxidation-reduction

Perovskite iLay_8r,Co0;, Lay,Se,Mn0;1

Hydrocarkon oxidation cetalyst

Cataiysis CO oxidation caralyst
Enhancement in ¥40u Crucible
e Sintesabifity Y30 {additive for SisNy simtering) Sintering additive
d‘n !anl ement in ; Electro-aptics PLZT {(PRLaY 2] Light moduletion materials
P!C C;{ nc PT“PICT 185 3 Diglectric propeny fayTity Opiical shuzter
eculiar crystal Gdy(MaOyn Translicent ceramics

structure

Glass formation
Opticaily transpatency

Glass
Low-loss opticat fiber

ZRGA [Z1F -Baty-GeFy)
ZRLAN (Z1F-BaF;—LaF-AIFr-NaF]

Cptical fiber

Gridizing force of
wiravalent jon

Felt oxidation

Ced+ dopingin glass meht

Glass decoloraiion

Alfinity 10 Hydrogen shsorption LaNiy gﬁz;ﬁi‘ff;ﬁ;g‘;ﬁy
%- hydrogen capability MeNig (Mm: misch metal) h‘}dwgen separatian membrane
E! s el GaAr Schottky elecirede
aly
Work function | Blectron emission LaB, .
5 i Electron beam cothode materials
= " e
§ Crystal structure | Superconductivity 1415000045 YBOusOn. 5 fu'gfr’f;j:;‘j“f;jff’"""‘”
& Oxygen A . §
desarption Oxidetion catalyst Cely Hydrocarber oxidarion catalyst

Radio absorption

Forming & cersrin Ferromagnezism Microwave absorber
stnacture with Fel* fon | Narrow resonance width YiG [¥5FesOpat Optical isolater
Faraday effect
arge nentron .
Muclear - . Nuclear veactor marerials
pro;icﬂ.i - :::gir::an cross Neutron absarpiien Eu;0y, Eu, EuBg, Gd. G0 Shislding
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Fig. 2, Schematic configurational coordi-
nate diagram model for a fumi-
nescent center
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