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Abstract The spectroscopic and upconversion properties of Er'* -doped aluminosilciate and phosphate glasses were studied

3 was used in these two glasses. Yb*"

in this work. High erbium ion concentration ranging from (1.5~3.6) X 10* em”
[(0~3.6) X 10™ cm™*] ions were co-doped in these glasses. It is found that the emission properties of Er'* -doped
aluminosilicate glass is greatly affected by OH group at high erbium concentration. More than 6ms fluorescent lifetime can
be achieved in Er** -doped aluminosilicate glass at 3.6 10* cm > Er'* ion concentration after water removing process,
and as broad as 60 nm FWHM can be achieved in this glass. Intensities of emission and upconversion fluorescence of both
glasses increase with the increase of Yb®* ion concentrations. Compared with Er’" -doped aluminosilicate glass, Er’* -
doped phosphate glass has higher emission cross section and narrow FWHM (35 ~40 nm), long fluorescent lifetime

(7 ms) and low upconversion fluorescent intensity. With the increase of Yb** concentration, > Hyy;, =" I s, (525 nm)

fluorescent intensity becomes stronger, * Sy,—>" I5, (545 nm) emission weakens in either of the glasses.
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Table 1 Er’* ,Yb' ion concentrations and absorption cross

section of aluminosilicate glasses

Er* Yb'* Ok: oy,
Glass

/10* em™ | /10” em™? [pm? [pm?
S1 1.56 0 0.53 0.18
2 1.56 1.58 0.61 2.66
S3 2.38 2% 0.54 2.29
4 2.97 2.96 0.47 1.79
S5 3.48 0.39 0.48 3.46
S6 3.5 0.79 0.46 1.90
S7 3.55 2.76 0.44 1.89
S8 3.59 3.55 0.54 1.98
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Table 2 Cross section of stimulated emission, fluorescent
lifetime upconversion fluorescence parameters

of erbium aluminesilicate glasses
Glass ot S o 7 Is Iyl Is
[pm’ | [ms | [ms
S1 0.58 7.0 5.1 73% 0.01 0.66
o7 ] 0.67 6.2 5.2 84 % 0.75 | 0.79
S3 0.59 7.0 52 74% 1.03 | 0.82
4 0.52 7.4 5.7 77% 1.39 1.18
S5 0.53 1.5 5.5 73% 0.12 | 0.47
S6 0.51 7.6 5.0 66% 0.22 | 0.58
S7 0.48 2.2 5.6 77% 1.20 1.03
S8 0.59 6.4 2.3 36% 0.64 | 1.16
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Table 3 Er’* ,Yb’" ion concentrations and absorption cross
section of phosphate glasses
EF* W OF: oy
Glass 20 =3 20 -3 2
/10* em* | /10* em /pm’ [pm’

P1 1.55 10.3 0.53 0.78
2 1.54 >4 0.56 1.07
P3 1355 2.58 0.54 1.24
P4 1.54 10.3 0.67 0.91
P5 1.54 513 0.57 1.10
P6 1.54 2.56 0.69 1.30
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Table 4 Cross section of stimulated emission, fluorescent
lifetime and upconversion fluorescent parameters
of erbium phosphate glasses

Cem Trad T

Glass /pmz /xns /rns q Is IH/IS
P1 0.58 | 10.2 7.0 | 69% | 0.69 | 2.23
P2 0.62 7.2 6.9 | 96% | 0.16 | 1.23
P3 0.59 | 10.0 7.8 | 78% | 0.07 | 0.86
P4 0.74 9.8 6.9 | 70% | 0.47 | 2.49
P5 0.63 | 11.0 | 6.0 | 55% | 0.19 | 1.38
P6 0.76 9.2 { 7.0 | 76% | 0.05 ) 0.91
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