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Abstract  Yttrium aluminium garnet (YAG) single crystals and ceramics with different Ce*" -doping concentrations
(mole fraction) are prepared. The luminous flux, photoelectric conversion efficiency, color rendering index, and
color temperature of Ce: YAG single crystals and ceramics under laser excitation are also analyzed. Under the
excitation of the laser with a current of 2.6 A, the luminous flux of ceramics with a Ce’" -doping concentration of
0.3% is the highest at 617.2 Im. The single crystals with a Ce®" -doping concentration of 0.5% have a high color
rendering index of 62 and a color temperature of 5841 K. Under the excitation of the laser with a power of 2.61 W
and a power density of 10.8 Wemm * at the material center, the optical conversions of Ce: YAG single crystals and
ceramics are both unsaturated and the corresponding optical-to-optical conversion efficiencies are both about
240 Im*W '. The experimental results show that the ceramics and single crystals are suited to produce high
brightness white light under high power density laser excitation.
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Fig. 1 Ceramic and single crystal samples of with different doping concentrations of Ce’” ( thickness is 1 mm)
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Fig. 2 XRD patterns of Ce: YAG (a) single crystal powder and (b) ceramic chip when mole fraction of Ce*" is 0.5%
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Fig. 3 Absorption spectra of ceramic and single crystal Fig. 4 Fluorescence excitation and emission spectra of

under different Ce’" doping concentrations Cer2 and Cry2 samples
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Fig. 6 Luminous flux and photoelectric efficiency of (a) ceramic and (b) single crystal under laser excitation versus current
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Table 1 Luminous flux of samples under laser excitation

Luminous flux /lm

Thickness /mm

Cerl Cer2 Cer3 Cryl Cry3
1 545.6 617.2 542.4 563.8 615.4
1.5 620.1 575.3 505.7 657.1 681.82

3.3.2 BMAMAMERFHMEGR-LERZAE
TEAE R A B IR K A RTHE T , LA S, 4], BRIE b B0 B ) PN IO 8 & 10 B0 A A RN T 6 e Th R o

ny, X n,

, Q)

n,
K n, HEHREAD Ce® BB W TFE n, HPARN R E Ce’ Bt ;n, BB [E] ] 5 B
BOCIT & BE 180 Rk R

1_42
E  he’
K E AHSCFREE 2 S s w54 WO K e WG E . T Ce® =ik CEEBD B[] T =65 ns,
10 1650 ns) i Ce’ " FEA I ST e , [H P B4 Ce’ ™ JRb ] DU 5 e 3U& e T 50h

1

T 65X 10°°

X Ce' " B BE RS EUN 1205 B 2088 R 50T DUl . 38 20 E Y Ce® BEJR 08020 0.1 %7 L i ik
HEHAEBAE V=1 mm® B8 FHITEEH Ce’ B n, . R 445 nm BBEOGCEUE . B 7 22K 5L 9 40 0
WEOCTRASE N 1.56 X 10° W, i #HIS I 5 5 F P & T LA 7K 32 /5 T 389 BE I OGO .

G &% 1 mm J& Cer2(Ce®t BEIR 30N 0.3 %) B & Fl Cry3(Ce® ™ BEIR B0 1.5 %) B fh 19 G- s e
RO g Mg, WLFR 2,07 LU Y, i R0 5 () S-S G e BR324 R 240 Tme W H R A S B H 38 749 384 o i
Ak, BEULIIRT 1 mm JE A& OIS R RIS R M & LT 2.61 W DG I) R HRCA A B A, —F AT
AJ 7R A7 5 ) 3% B O R TOR .

I, i FEOET RS A e E S oA, E 7 PREE R LRI EA N 0.8 mm R,
O B IR B S S R R 2 4%, B0 10.8 Wemm ™ 2,3/ 1.56 X 10° W, ¢ B 76/ T 5 55 )i
10.8 Wemm ™ * MIHOLIE T o 1 mmE W ZEE MRk 8 B AT, H AR 30 BE PR K R T X B A, S50 R

1003001-5

(2

ny —

3

n,



H = # ot

F 2 BORTAETMFEE (Ce® BEIRAHUN 0.3%) MR (Ce' " BER 43500 1.5 %0 665 s &
Table 2 Optical-to-optical conversion efficiencies of ceramic with Ce®” mole fraction of 0.3% and single crystal with

Ce*" mole fraction of 1.5% under laser excitation

I /A 0.6 0.7 0.8 1.0 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6
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Fig. 7 Laser spectrum and intensity distribution
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