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Fig.1 Absorption spectra of Yb : YAG crystals with
different Yb ion concentration
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Fig. 2 Near infrared emission spectra of Yb : YAG crystals
with different Yb ion concentration
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Fig.3 Emission spectra in the visible region of Yb : YAG

with different Yb ion concentration

YO BT Ert BT BB B RO L
A 483 nm.524 nm.543 nm A % 654 nm EHB X
HULYDT B F 5 Ho't B F 2 ] 4 b 7% e & OB T
LA % 5 535 nm~560 nmfiffifL B4R 2 & 64 A1 640 nm~
675 nm ML B L0 8 K 6D, W EXCT # Ho'™ i b
B 26T WM EREH EETE 540 nm Al
650 nm ZEA47, M Xt Yb ¢ YAG &K T] I & ik o



33 BHEWE . YD T BREEN Yb: YAG Bk RGBT H i W 367

B 9% B 1 45 & 6 (450 nm~520 nm) B HF Yb**
BFRNAERE.

AHERNREFHEENEPHN -F, EXMHES
hORRAEHARAER —BEBS T, MEH A
YO EFELEEERANENEES YO B TR
MER,FE—-SEEN  RFHETFREREE £
BRI PIRE, M SE RS RT LA YO BT
LLANR GHE K B BB E L, 7B T L& 55 L
K W48 49 450 nm~520 nm Bt i 7] L & 5t i a0 4.
Bk 485 nm f 585K I8 Sb , T AT L & 55 B
ST RIS YW B E 5 18 A9 S A M W], 485 nm
MRS R EX° BT M L5 # & ), 466 nm
) 5 608 2 B & E 940 nmf) R ATET LR, FH 980 nm
BRI ERTE 4, {H 484 nm 4 X H R 980 nm
R .

6+

Emission intensity/(a.u.)
s

440 480 520 560
Wavelength/nm

B4 Yb: YAG BAM SRR ASK(E & M4t
Rat#ey B ERER
Fig. 4 Cooperative luminescence spectrum (continuous
line) and self-convolution of the infrared emission
spectrum (dotted line) of Yb : YAG
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Abstract The luminescent properties and fluorescence lifetime of Yb : YAG crystals with different
concentration of Yb*'-doped were studied. Yb*" ions dopant concentration is 5at%, 10at%, 20at% amd
30at % ,respectively. The absorption coefficients of Yb : YAG crystals become larger with increasing Yb**
ions concentration. Their fluorescence spectra was measured by using LD with a wavelength of 940 nm as
the pumping source and TRIA X550 fluorescence spectrum measurement device. The result indicates that
10at% Yb : YAG crystals possessed the highest fluorescence intensity at the main luminescence band, 1030
nm. Simultaneously, the clearly visible luminescence was observed in Yb : YAG crystals at 450 nm~ 680
nm bands,and the intensity of which increases rapidly with the increase of Yb*' ions dopant concentration.
There are concentration quenching phenomenon in Yb ¢ YAG crystals. This phenomenon was studied, and
the decrease of fluorescence lifetime is attributed to up-conversion emission of trace rare-earth ions and
cooperative luminescence of the Yb*" ion.

Keywords Yb : YAG crystals; Luminescence and fluorescence lifetime; Cooperative luminescence; Up-
conversion emission
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