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7} o golch 5] B BE BAE BT 9t 52
=32 Tellurite®} Bismutho]t}. TelluriteQ}
Bismuth 7]%+] EDFA] A< 3}1}9] 2272 C-
9t L-band®] o5& Al & 4 913, A5 ol
ol £2) W77k s ate] Fe holr 7] 1@

o] 7bssitte A& 7HA AL Qloh. &3] Bismuth
7|4ke] EDFA (Bi-EDFA)9 7-¢- 712 9] 427} 7]
gk ol gA S2AE 4 doks Aoz <
8 AR B RS WA lon) 1 24, oty
24 olsjsh7] % chober A9 AT A
SolA] gt} (6] HAI AA7hA) B2l H, Bora
e B3] o|Ffst7] 3t ol 24U BEF 7]
# o] )& ¢ Homogeneous Gain Broadening
AL LT =7 oleos SYHUY Ho
AT [6-8]. 714 $-217h FESHo} T AL
Bismuth 7|5+ o} 87} 34149 2ol W7 o}
TETtolE & B EX o] 2T 4T AE A 71
3t Inhomogeneous Broadening @4} ¢l Con-
centration Quenching F¥}o] &J3) o] 5ol €
T A AMdolth 222 7] &9 Homoge-
neous Model& AHE-5HH A 83t 28 £4 &9
olfth= Ao] A QUok[9-12]. o] AT A2 A
27} 7lwkel ol A7t BHG 2704 o2
AYH AFE T8t FEHJ2Y FA7A
Bismuth 7139 o W7t 4§ 5379 4%
FE o1 vf gl it

we}A B ¢ Lof A = Bismuth 7|5k o} B H 7} 2
44 28719 29 54 B UstA A5 3}
o] 7] & 9] Homogeneous &AM 7-& 1 & gt
Modeling 7] ¥ ¢] o}'d Homogeneous &4+ 3}t
Inhomogeneous @4 5 A] 9] 2|3k Modeling 7]
ol #et AFE 8kdt}. 53] Concentration
Quenching & #}7} Bismuth 7139} o1& A7} 34

14 Eiop



« Hoiziy : ¥ Mgl

§3E719 0|5 Tl A& G olRH 0T BA
stom ol 24 AiHe AYH 24X o} v Lstel
e

A
=9 H 7HA) 2E g 71¥of tisto] ol24 2
HE =E8t AP A9 vl wste] FUT AP S
317 9]+ Homogeneous #4}3 Inhomogeneous
TS SO L fort g wiich

(1) Homogeneous Effect Modeling
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2.1 Homogeneous Ideal Effect Modeling
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a2 1, Bismuth 7(H O{8 AHJF ZMR WolM E5*
0l29| ofAx| ¥ [7].

E 1. Bismuth 7[¢t 08 7t 4% ot2tolg [6].

Spontaneous 1s 300
Emission Rate
Up—con.vc.zrsmn Cup md/s 22 x 1024
coefficient
Enussmx.\ Cross- e dB/m 168
section
AbsorPhon o dB/m 134
Section
Propagation Loss a dB/m 0.7
Density of N, m? 79 x 10%
Erbium Tons
Mode Field . 62
Diameter wm ’
Quenching Effect X % 8
Ratio
Plank Constant h T*s 6.62x 1034
Fiber Length m 2
7 pa—
N, =N +N, 1)
dN
1 _
dt ——VVlle—RuN1+R21N2 (2)

+ A, N, +W, N,
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3. Homogeneous Up-
conversion Effect Modeling

Up-conversion @4 o|# 19 504 H 50
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State= Non-radiative o]\ Z] Wy dojuta, of
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2 Non-radiative2 Excited State$] 413, Level2 A
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dN I/VIZZV RlzN +R21N (11)
dt
+ AZINZ + W21N3 + CupN
dN
d12 =W N+ RpN, = Ry N, (12)
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conversion A L8 S Wl 4,5, Levelo]] £
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= E’ 419:2
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Modeling

Homogeneous A 1123 2d7 o) AL
A7) AY At} Ao|stR 2 Bismuth 7] 4t o} &
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R 234 WS ALg-eto] HARAL SEH 1
7 22 A3E 94g 4 o Homogeneous
Modelingol] H|3}o] 28 A# EFo] A3 x| 7}7t
AL ¢ = ot Bismuth 7|5t o} A7t 4R
YollA o} 2718 A3tst= Paired o] 259 ERE
Inhomogeneous Effect Modeling& £-3f &¢1 3 4=
At

5. Combined Effect Modeling
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