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Table I The Yb** and Er’* concentrations in the melts and

crystals %
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2# 12 1.3 12.17 1.49
3* 20 1.3 18.84 1.47

F i 2o € 0] UIEI IO S PTG
L 1 A 9¢ 't T8 1 it 28 53 53] 2R F Jobin-Yvon
Triax 550 A1 F1.920 Edinburgh % { M &

3 #RL

3.1 EEFE

Yb ' #] B’ fig A 0 8 T IR A R AL
FRAESCHRAR S , YD B FAY°F, , A°F, , 22 8] A9 g
HiEIbG N 9 613 ~10 672 em ' i ErT BT
(O Ty, I L, 2Z 1) ) RE S TR B 9 889 ~ 10 344
em ™ UBRAE YD B Er T g S 0N LR
e fLib AR, B 1 iRk YD 5 Er'' fE
AL R E . MAESESTE,, 1 YD B Tk
Wk eI BRAT B B R A5°F s, , BEJE AT LA IS H &
1) 5 S B TG A S BRAE 1] 3 3, L mT DA g i A%
SCERZe R U 1 O SR S (VI 1 [~ S N Rl
B, 0 EX BT T YD B A R
RE G BRAT BB 7, , Bl G AR R A0,
(4 5 AT LASE Ao s Bl 0 A S R o] B2
A DL i S [ A e 45 YD B i [l B A
B 5 B RS IO G BT 5 RE L R AT 4 Y
TR, WA R A B 45 A LR,
T LU, B T RER A Gt 8 fE—
PR o3 M b, I8 25 08y Ve BT AFEA S
FADFA AR 4 17 7k, TR R ) 2 53

Was
; N \
Fsp N, Ns g Lin
Ay y Vs
Wy, Ve ‘ A Lian
Ay As Ay
2y Ni N Tisn
Yb* Er*

BI1 YW L B R
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Yb** and Er**
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Fig.2 The unpolarized emission spectra of Samples 1% ~3"

excited by 930 nm.
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Fig.3 The unpolarized emission spectra of Samples 1% ~3"

excited by 657 nm.
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The Energy Transfer from Yb’* to Er’* in YAL (BO,), Crystal

YOU Wei-xiong' , HUANG Yi-dong”, LIN Yan-fu’, CHEN Yu-jin*, LUO Zun-du’
(1. Jiangxi University of Science and Technology, Ganzhou 341000, China;

2. Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350002, China)

Abstract: The laser emission around wavelength at 1.55 pm is located in the “eye-safe” region and plays an
important role in the optical communication and remote sensing. However, Er’ " -doped materials cannot be ef-

+

ficiently pumped by the InGaAs laser diodes because of the lower absorption of Er’* at the wavelength of 976
nm. Generally, the solution is to add Yb’* ion as a sensitizer to improve the pumping efficiency. So, in the
Yb’" and Er’* co-doped materials, the pumping energy can be efficiently absorbed by Yb’* and transferred to
Er'*. In this paper, YAL (BO,), crystals with different Yb’ " and Er’* doping concentrations were grown by
the flux method. The Yb’* to Er’* energy transfer in YAB crystals was investigated with the rate equation
without considering the back energy transfer and up-conversion processes. The simple formulation for calcula-
ting the energy transfer coefficients was derived according to the fluorescence lifetimes of Yb’* ion. The energy
transfer parameters were also calculated. The results showed that the energy transfer is very efficient in the
YAB crystal and the energy transfer probabilities from Yb** to Er’* increases with the increasing of Yb** con-
centrations. The energy transfer coefficients calculated by using experimental data are accordant with those cal-
culated by theory, it means that the formulation is suitable for calculating the energy transfer coefficient in the
high phonon energy materials. The energy transfer coefficients and critical interaction distance are comparable
with or higher than those in other materials, which means that the energy transfer from Yb’* to Er'*in YAB

crystal can be more efficient. So, this host could be a good candidate for the 1.55 pm laser media.
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