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Abstract: Bi, Tm singly doped and Bi/Tm co-doped titanate glasses were prepared by the conventional melt
quenching method. The enhanced emission of Tm’": *H,—’F, transition at ~1485 nm, and the quenched emission of
Tm®": *’F,—’H, transition at ~1810 nm were observed in Bi/Tm co-doped glasses under 808 nm excitation. Under
980 nm excitation, no Tm-relevant emission was observed in Tm singly doped glasses, while the emission of Tm’":
*F,— H, transition at ~1810 nm was observed in Bi/Tm co-doped glasses. These results indicated that the energy
transfer occurred between active Bi ions and Tm®" in Bi/Tm co-doped glasses, in which the energy corresponding to
Bi-related emission level excited the Tm®* from °F, to the *H, level under 808 nm excitation and from *Hg to the *Hs
level under 980 nm excitation. The energy transfer processes were studied based on the Inokuti-Hirayama model,
and the energy transfer of electric dipole-dipole interaction was confirmed to be dominant in Bi/Tm co-doped
glasses. The energy transfer efficiency from Bi to Tm ions was estimated to be ~60% from the obtained lifetime of
emission. Broadband emission covering 1200-1600 nm indicates Bi/Tm co-doped titanate glasse as potential
material for broadband optical fiber amplifiers and tunable lasers.
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Fig. 1 Absorption spectra of samples 0.7Tm and 1.5Bi-0.7Tm
The inset shows the transmission spectra of 1.5Bi sample
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Fig. 2 Emission spectra of samples 1.5Bi, 0.7Tm and 1.5Bi-0.7Tm samples in the range of 1100~1600 nm (a) and 1600~2100 nm
(b) under 808 nm wavelength excitation

1.5Bi-0.7Tm BZIEFE R AE 1100~1600 nm 8 [H (1) 5 )6
K. fE Tm & FHRBEERh, oD SN T
1485 nm FHE IR & S0, 3X I T Tm®: *Hy—F, Bk
. 1€ Bi &SNP, nTLOREEL T 1320 nm
BT A Al 9, %06 S Bi B 1B A2 HoAb g A 2K
WL Bi TR B T IR AE R . P 2 T, R
T Bi v B 719 1320 nm &6 5 Tm® 1) 1485 nm
(R R A L AZ X5 8 0, Bi/Tm 345 3 H AT 8
(R, IBFER I RO AR 1100~1600 nm. J)
G, WNE 28T EH, 5 Tm & 7RIS ML,
Bi/Tm 345 FE S bk [ Tm®': *Hy—F4(~1485 nm) 7%
SRR LIRS T B R, XA TR E Bi B T
BERE ALy Tm® o I 2 35T R BL3L 35 B vh i ok

Bi BT 19 G B BT

Kl 2(b)27E 808 nm K N, Bi &7 ¥4 1.5Bi
BEh . Tm B 7595 0.7Tm RGN LM Bi/Tm $£5
1.5Bi-0.7Tm BZIEFE N AE 1600~2100 nm 35 [ 1) 5
D6 K AE Bl B T HAB B RE P A WS B AL
e, #E Tm &1 5458 BY/Tm L5 (1B AL
RS DLW 52 B A A7 T ~1810 nm 26, &
Tm’": “Fy— He T T 4. 78 Tm® 5 49 A 2%
THOLT, Bi/Tm SS9 e L Tm & 17 .8

BT HE—AE SIS M Bi 5 TR Tm® 2 A7
RE AR I e, SES0 I T 7F 980 nm UK, Bi &4
FHS 1LSBi A, Tm &1 545 0.7Tm FEfh LK
Bi/Tm J£45 1.5Bi-0.7Tm B I RE & 5661, 206
YR A 1150~2000 nmo A 3 AT LA H, 76980 nm
BWORE, Bi & TR AEIE~1280 nm (1) %8 5 %
Je. T Tm’ fE 980 nm B EBATWML, 7E Tm &1
FUBRE S A ML E] 1150~2000 nm 75 [ Y )9

Intensity / (a.u.)

1600 1800

Wavelength / nm

1200 1400

K3 980 nm A b BESFE M 1.5Bi.
A

Fig. 3 Emission spectra of samples 1.5Bi, 0.7Tm and 1.5Bi-
0.7Tm under 980 nm wavelength excitation
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Table 1 Optical parameters of Bi doped various glasses

Samples n Ao /nm A/nm 7/us op/(X 10%°, cm?)
50Ti0,-25Ba0-158i0,-5B,0;-5A1,0;-1.5Bi,05 2.00 1320 200 420 1.12
90.5Ge0,-9Ba0A1,05-0.5Bi,05!"! 1.66 1290 210 609 0.96
85P,05-15A1,05-1Bi,05 ! 1.53 1300 300 500 1.00
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