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Fig. 1 Excitation spectrum- of NasEr(W0,), Fig. 2 Fluorescence spectrum of NasEr(WO,),
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Fig. 3 Absorption spectrum of Na;Er(WO,), crystal. The thickness of the crystal is 0. 11 ecm. The initial energy

level of absorption peaks is the ground state ‘/,s,; of Er**. The symbols in the figure denote final energy

levels of the peaks
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Table 1 Absorption transitions and oscillator strength of Er®* in NasEr(WO,), crystal

Wavelength Wavenumber Oscillator strength
Transitions
(nm) (cm™1) Poyp. (107°) Peae, (1079

s — 1y 804 12348 0. 54 0. 37

— Fyp 654 15291 : 1.94 1. 80

— 18,5 544 18382 0.71 0.23

- *H i 522 19157 4. 52 4. 22

- 1F1 487 20534 1. 11 1. 27

- e 450 22222 0.43" ~0.46

—= ‘P 442 22624 0. 43" 0. 46

— Hy), " 406 24631 0. 45 0. 41

— 2y 378 26455 8. 80 8. 96

— Gy 365 27397

— 2K 15 360 27778

— Gy 354 28249

— (2P, D)3, 318 31447

— 1G5, 302 33113

— G, 293 34130

— Gy, 273 36630

Qy=1.74 X 107®em?, 2, = 1. 46 X 107%cem?, Qs = 0.51 X 1072 ¢em?, RMS = 2.9 X 1077

#* Because of overlap, the two transitions were counted as one.
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Table 2 Oscillator strength P.. , transition probability A., radiative lifetime 7, fluorescent branch ratio

B. and integral emission cross-section >, of the radiative transitions of Er’* in NaEr

(Wp;)‘ crystal .
Wavelength P..(10~%) A, > A, 7 >

Transitions ' . B.
(nm) P P, (s71) (s™YH (ms) (1072 cm)
Uissz = s i 1542 0.82  0.65 134.9 134.9 7.413 1. 000 1. 30
iz = sy 2748 0. 41 0. 586 28.0 ‘ « 0. 245 0. 86

i 113.5 8.811
— i 988 0.39 86.3 = 0.755 0. 34
Fsss = ‘o 3398 0. 09 1.5 0. 001 0. 08
— T 1935  0.74 42.7 0025 0. 65
1690. 1+ 0. 592
—_ l];s;z 1136 0. 47 79.6 0. 047 0. 42
— 52 654 . 3.03 1566. 3 0.927 2. 68
1832 = Uy 1657 - 0.62 43, 2 0. 041 0. 55
— 11112 1211 6. 17 24. 8 0. 023 0.15
. 1066. 2 0.938 _

e It 841 0.97 291.6 - 0.274 0. 85
e 544 0.98 706. 6 0. 663 0. 87
Hiie = Liss 530 5. 46 4238. 4 4238. 4 0. 236 1. 000 4. 82
zHgf'z - ‘sz 1090 0. 16 28.5 . _‘0- 010 0. 14
e 840 0. 05 15.0 0. 005 0. 04
=41 699 0.91 406.9 2842.9 0.352 0.143 0. 81
— 13 5b4 1.71 1215. 6 0.428 1. 51
— L15s2 410 0. 91. 1176.9 0.414 0. 80
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Wi, AR 2 BT NaEr (WO B FFH I MEEMNRSZFHEE AT 1X107%em, B2
Ia/2 = *I15/2 (1. 54 um) , *Fygsp ~> *I15/, (654 nm), *Hyyp > ‘11572 (630 nm)F 2Hg/s — 1152 (553. 6
nm) , XL EREF FTREF= AWM R I . HA 2Hopp — ‘Lisp F& NasEr (WO R 5 F 1, 7 ‘L5 —
‘Guryz (380 nm) PN T, BiE ‘G BEREY B FRR IR B2 Ho,2 ﬁﬁﬂi(l&:ﬁﬁ?ﬁ]‘ﬁjﬁ 1767 em™*,
YR (WO BFH 2 NMALHFIRINE FEER) 6 Vs BBRIBHERTE R H 553. 6 nm By £ ig, H
SCHRC10JSEM 2Ho/o BEZR FF 4 ‘Gz BV 1R 30 £, X BRI F2Hope A LR HOCRELR .
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Spectral Properties of Na;Er (WO,), Luminescent Crystal apd

Spectral Parameter Calculations of Er*

Guo Changxin Lin Yong Yao Lianzeng* Deng Ying*.
(Department of Physics, * Department of Material Science,
Unwersity of Science and Tecknology of China, Hefei 230026)

Abstract The powder and single crystal of NasEr (WO,), have been prepared and their
lattice parameters, absorption, excitation and fluotescence spectra have been measured.
Meanwhile, the oscillator strength has been calculated from the absorption spectrum.
According to Judd-Ofelt theory the spectral strength parameters &, = 1. 74 X 10~ cm?, Q,
= 1.46 X 107 em?, Qs = 0. 51 X 107 cm?of Er** have been fitted. Then the spectral
parametersof Er®** including spontaneous emission electric- dipole and magnetic- dipole
oscillator strengths s transition probabilities, radiative lifetime, fluorescent branch ratio and
integral emission oross-section have been calculated. Finally, the probalility of emitting
laser radiation of Er’* is discussed.

Key words luminescence of Er®*, laser, NasEr(WO,),, spectral parameter





