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Abstract Erbium-doped lithium niobate on insulator (Er : LNOI) has attracted much attention because of its high gain.
The Er : LNOI waveguide amplifier is modeled and the corresponding energy-level rate equation is established. The gain
performance of Er : LNOI waveguide 1s simulated by using the model and compared with experiments. The internal net
gains of the amplifier at the signal wavelength of 1531.5 nm and 1550. 0 nm are studied at 980 nm and 1484 nm pump

wavelengths. The waveguide gains with different signal powers and pump powers are compared by experiment and

simulation. In addition, the effect of waveguide length on amplifier gain is also investigated.
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Fig. 2 Experimental setup of gain measurement for Er : LNOI waveguide
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Table 1 Parameters of Er : LNOI amplifier in gain simulation

Parameter Symbol Value
Er’" concentration /cm ™’ N, 0.72X10*
Pump wavelength /nm A, 980/1484
Signal wavelength / nm A 1531.5
Waveguide length /cm L 2.58
1,4, lifetime /ms 7 2.3
) ) X oo 0,.(4,) 0.850r0. 527
Absorption cross section /(10" * ¢cm*)
Gas(A) 1.04
o , v . (X)) 0o0r0.16
Emission cross section /(10 * cm®)
Oun(A) 1.01
ESA cross section /(10 *cm®) ousa(A,) 1.0
CUC parameter /(10" *cm?) C, 1.0
Absorption loss /(dB-cm™") Qe 1.78
Background propagation loss /(dB-«cm ') @, (1)) 2.5
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Fig. 3 Comparison of waveguide amplifier gain between

simulation and experiment with 980 nm pump
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AR EBESE T e T K X e b 25 0 52, 181 5(a)
T 2.8 om SR A 35 Z AR SO T R Y
AALTE S . R TS 0K A 1531, 5 nm FEIH MK
1484 nm P FHCR AR Y 5 R, 5 2. 58 em P F K JE
VI 25 A AR AR B R, S AR 15 mW fF 5ok
Ty A — 30 dBm B, K &8 ¥ 3 25 4 6. 34 dB, {55
YT K INF 0 dBm B, 548 250k /8 —2. 9 dB.
5(b) LH T ARl F 4 B R H 1550. 0 nm {5 %5 )6
KA1 — 50 dBm 15 5 6 Ty Z 0 I T 0 K 28 v 1 251 1

(@
5 =
m Of .
= _ -3 -9
% -5 _ -
] > ~ o
-0/ #-p —0 dBm (simulation)
y @ P =0 dBm (experiment)
-15¢ —P'=-30 dBm (simulation)
20 ¢ P =-30 dBm (experiment)

0 4 8 12 16
Launched pump power /mW

AR, Y EWH YR T 5. 75 mW B, 1. 62 cm Il
B B Dl T R T I v 1 25 0 = 2. 58 em Pk K
PRI DL, 3 2 DR O 24 2 T D e s /N 0 S R R 2 1 4
B P T RE AR I R B R K ) U T 5
W FRAFER A . BEE R IR R, 7 — B E N
WFREMK, SRR 2o, bR B,
SR BRI B — 2 WE S K AR B 55 A R W R
Ak Sk 4 FE , DU IO T 0 g 3 2% 2 B B IR E
A

5
o Of
z
o /
-5 /= —L=2.58 cm (simulation)
/ @ o [=258 cm (experiment)
/ — L=1.62 cm (simulation)
i ¢ L=1.62 cm (experiment)
-10

0 5 10 15 20 25
Launched pump power /mW

B 5 RS BT il S K S 1 25 07 B 5286 % EE R L (a) 15315 nm g S K RIS K BE N 2.8 em AYIE S0 K 48 A9
Vi 255 (b) 1484 nm ZE I K T I S KB R 2. 58 em Hl 1. 62 cm 114 11 5 3k K 545 19 P 574+ 58 25 %F He
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