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Fig. 1 Absorption spectra of Er’* in M FB glass.
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Table 2 Oscillator strengths, transition probabilities, branching ratios and
lifetimes for some transitions.
1 -6 -1 (%)
(ean™) (10°°) (s (ms)
52— *Fa/2 1661 0.104 0.199 0.02 1.19
2Hy/2 3039 0.194 1.242 0.15
4S5, 3793 0.015 0. 151 0.02
4Fg/2 6921 1.402 46. 548 5.53
o2 9779 0.618 41. 001 4.87
Tyy2 12030 0.781 78.362 9.31
MR 15664 2.589 440. 400 52.35
Piso 22159 0.686 233.387 27.74
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(%)
(em™") (10-9 (s (ms)
WFq70 - 2Hyy» 1378 0.096 0. 126 0. 01 0.77
4S3/2 2132 0.006 0.018 0. 00
“Fo/2 5260 0.112 2. 151 0.17
g2 8118 0.768 35.102 2.72
My 10369 1.525 113.725 8. 81
Tivz 14003 2.337 317.712 24. 62
s 20498 2.810 821.532 63. 67
*Hura— 3312 754 0.050 0.0197 0. 00 0. 88
*Fo/» 3882 0.185 1.937 0.17
Ty 6740 0.415 13. 078 1. 15
Ty 8991 0.465 26. 061 2.30
Ty 12625 0.332 36.745 3.25
NP 19120 4.161 1054. 713 93.12
4S3/2 - 4Fo/2 3128 0.015 0.103 0.03 3.23
Ty 5986 0.772 19.173 6. 19
Tyya 8237 0.170 8.012 2.59
My, 11871 0.848 82. 857 26.74
Tiso 18366 0.854 199. 683 64. 45
Fora— Ty 2858 0.130 0.791 0.05 0.61
Tyy2 5109 0.240 4.516 0.27
N PP 8743 1.500 79. 488 4. 81
Tiso 15238 9.731 1566. 710 94. 87
or2— Ty 2251 0.090 0.317 0.34 10.85
Ty 5885 0.370 8. 875 9.63
Mg 12380 0.780 82.938 90. 02
Hyy2— Tivo 3634 0.492 4.507 17.05 37.83
Tiy2 10129 0.308 21.926 82.95
iya— Liya 6495 0.781 22.838 100. 00 43.78
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Fig. 2 The levels and transitions of Er’* in MFB glass.
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Optical Transitions and the Upconversion from IR to Visible of
Yb* and Er’* Co-doped Fluoroborate Glass
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( Changchun I nstitute of Optics, Fine Mechanics and P hysics, Chinese A cademy of Sciences, Changchun 130021, China)

Abstract

Fluoroborate glasses have been the subject of several spectroscopic investigations due to their
potential as laser host matrix. In recent letters infrared conversion to visible and ultraviolet by Yb -
Er’ and Yb™ - Ho™ ions in some glasses host has been reported. In this paper, the aim is to find
suitable host for upconversion luminescence, and a fluoroborate glass co-doped with Yb™ and Er™*
was designed. The optical transition properties and upconversion under 970nm LD excitation were
discussed for this glass sample. The fluoroborate glass with component 30H3BO3-15A1F3-19. SPbF 2~
10BaF2-10ZnF2~10NaF -5Y b203-0. SEr203 was prepared. The absorption spectrum was measured in
visible range from 350nm to 700nm. The J-O theory was used to calculate the optical properties of
Er’* and Yb* codoped in fluoroborate glass. The J-O parameters were obtained, Q= 1. 2E20(c¢m?),
Q= 3. 6E20( em’), Q= 7. 7E21 (em?®). The transition probabilities, the oscillator strengths,
branching ratios and the radioactive lifetimes were obtained. The red (*Fo2— ‘Tis2) and green (*Hivz,
'Sz - isn2) upconversion luminescence under 970nm LD excitation was observed, the upconversion
mechanism was discussed. In this system the upconversion luminescence by energy transfer from Yb"
to Er’" and from Er’" to Er’" and excited state absorption of Er’ was proposed. The relationship
between LD working current and intensity of upconversion luminescence was discussed. The results

confirmed that the upconversion process is consisted by two photons.
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