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Spectral properties of YAG : Er, Ce laser crystals

Yu Yaqin, Wang Qingyuan, Zhang Siyuan

(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun 130022)

Abstract We report in this paper the spectral properties of YAG double doped with
Er** (2 at %),Ce*" (0. 3 at %) (YAG : Er, Ce) laser crystals grown by Czocharalski
technique. The absorption and emission spectra have been measured at room temperature.
By using absorption spectra and Judd-Ofelt theory the experimental oscillator strengths were
calculated and discussed as well.
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Table 1 Oscillator strengths of Er’*tin YAG : Er,Ce and YAG : Er crystals

Spectral interval | Oscillator YAG ' Er,Ce Strength YAG « Er* > 10¢
Transition
(cm") Pw; P«z; Pm!'
2D, 2Py,
f)’ *’J?)m 38023 7.9 7.29 7.09
"H,:S /2 4000“" 34482 . - .
Ds;‘z'
(2D, *F) 29411 15. 6 2.0 2.6
©UE 31250 ~ 27174 > ' '
26441
a0 . D .
Grize Gy 97174 ~ 25773 5.6 3. 97 4. 02
24716 '
G, R, *H . . .50
( Yosz 95126 ~ 24390 0. 96 0. 47 0.5
21978
‘ ) - - L]
Fspa.2/2 924390 ~ 19960 61.1 1.6 1.9
19230
H ey 85 .7 2.4 2.3
e T2 119960 ~ 17857 S
14530
4
Fyn 16129 ~ 14492 2.2 1.7 2.15
12159
4 . . . .
Ly 12821 ~ 12195 1. 0 0. 50 0. 44
*Reference[ 3]
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H-Er®" B R 3% 57 101, # 4% Judd-Ofelt 338, FI| F{ T 52> i+ B YAG : Er,Ce
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Fig. 2 (a)~(¢) Fluoresoef'll:e spectra of Er*t in Er?t : YAG crystals in 0. 8~3. 0 um

region at room temperature
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Fig. 3 Emission specta of YAG ¢ Er,Ce (a)

and YAG ¢ Er (b)
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Fig. 4 Diagram of the energy levels for Erdt
and Ce®* in YAG 1 Er,Ce laser crystals
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Table 2 Peak wavelength of each transition term on Er®t in Er®t : YAG crystals

Transition term Peak wavelength Transition term Peak wavelength
Ygp — 8010 Yiam — ispe 14650 15873
e 2144 14770 16208
2195 14938 16361
— 15177 16480
3 — sy 8403 8618 * +15347 16603
8438 8636 15485 16752
8483 8691 15744 - 16953
U | 9626 10175 e — Y 25916 27981
26255 28114
9665 10231 26536 28322
9760 10304 **27000 28539
: 27169 28694
10023 10330 27361 28791
10079 10425 27515 28963
27584 = +29388
10118 27703 29660
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