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Properties of Er** /Yb*" Codoped Phosphate Glass
for Waveguide Amplifiers

ZHAO Shi-long, CHEN Bao-yu, HU Jun-jiang, HU Li-li
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract A novel Er** /Yb** codoped phosphate glass WM4 was designed and developed, which exhibited good
chemical durability in molten salts and good spectroscopic properties, The stimulated emission cross-section of * I}/,
— *I,5), transition of Er’t ions and Judd-Ofelt intensity parameters (2, (¢t =2,4,6) were obtained by analyzing the
room temperature absorption spectrum; the stimulated emission cross-section of * I3, — * I}/, transition of Er** ions
was 0. 72X 1072 cm?, which is larger than that of Schott’s IOG1, 0.67 X 10™% em®, Preliminary results of ion
exchange at different time and temperature with varying molten salt compositions indicated that WM4 glass was
suitable for ion exchange process and Er*" -doped waveguide amplifier (EDWA) application, and single mode optical
waveguide at 1. 55 um was fabricated. The propagation loss of all the waveguides was less than 1 dB/cm.
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NaNO; salt at 350C

3.2 Niktkse

Er’" B 1 BRGE R OB T o 7T 3 AU B 1)
OGS HE AR 2
_ 2.3031g(L,/D
Ozbs — Ty
A 1g /D AR WOCE R, Hh I, IASE
LT NEEER L MG, N B -
EFX" BTFHRE,

Wi EwERBEEY,EC" B FH L, —
ors BRFE B4R o 1 B BRAE KRR T 10 75151

s D) = 0 () (2,

KPP ARER ;e BYBERT B, MR- ECT B
FM L5 BBEN s, RERMBR RS 5c BT 2R
L HEEGE AR EBZEFEH.T AREE. &

)

(2



3H Bde 4 HTPRHAME ECT /YD S8 98 R £ 30 3 i ¥k RE BT X 377

AXDOMDOITERIW EX°T B T EB R 35
o B R R TR R R SR AN I 2 PR . ZEIRME K
1533 nm A EZ S| EHN 0. 72 X107%° e’ , X & T
IOG1 3 v Er°" B ¥ i 1& {5 & 51 # | 0. 67 X
1077 em® B, R ER I 28 R (O Bepe T
a(Q) = N30emi (M) — Nioas (A (3)
MR FTLLE H, EXC B 7 1 RO & 5 80
PLRORLF 43 i Bt i 55 . W ow B
F T FEARBOE Mz BERE &, TR N EOtHE T .

0.8 F

07 F— absorption
BN ST emission

0.6 r
0.5 r
0.4
03 r
02r
0.1

0.0 == : : =
1450 1500 1550 1600

Wavelength /nm

B2 WM4 B EcCT B 7 i B OB T A & ST T

Fig. 2 Absorption and emission cross-section of

Er®* ions in WM4 glass
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Fig. 3 Absorption spectrum of Er¥* ions
in WM4 glass
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Table 1 Effective mode indices of some ion-exchanged planar waveguides

Sample Salt bath /mol Temperature /C Time /min Effective mode indices
1 0.05AgNQO;0. 95KNO, 335 120 1. 5409, 1.5483
2 0. 05AgNQ;0. 95KNO; 335 180 1.5390, 1. 5425, 1.5493
3 0. 05AgNQ;0. 95KNO; 345 180 1.5392, 1.5433, 1.5498
4 0. 10AgNO; 0, 90KNO; 345 180 1. 5402, 1.5426, 1.5479, 1.5562
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