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Theoretical model of Er** /Yb** co-doped fibre amplifier

Li Hong, Huang Zhaoming, Li Ying
(Dept. of Electronic Engineering, Shanghai Univ. of Scie & Tech)

Abstract;: A theoretical model of Er*/Yb®* co-doped fibre amplifier, based on
the one of Er** -doped fibre amplifier, as presented in this paper, by analysing some of
the references concerned. The performances of the signal, the pump, and the amplified
spontaneous emission (ASE) in the Ef*/Yb** co-doped fibre can be simulated with
this model. Some of results from this model are significant and interesting.
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Fig.2 Modefield intensities shown as a function
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L.LP;;. The dashed line shows the core-cladding
boundary at @ =2.5um and NA=0.21

M LRZH, AEEHASPRE EEEXGHEEEI>HE. WE2 iR, ZHEA
—ERHEE, F 5 N EEEE. NEPITR, REMNERERRREESH R EBRE, HFH

ERSFESHEANTBLES L,
2. RRBAERBEAFGX 4

RMEESRREE=ZMHEEAXETRAREESERIBXRAMTR. SRME 3a,b,



9% HaM F B EST/YD T BRI EA 219

¢ BiRo &R R B 12 T 50 o B i w.0n —100%LE
b AR [ ---50%LPy

WEHF S, 558K, TRENRAME
BN, XREAB N E; F AKRFESe, HE
KERZEREH BN XREHTRES
B, BT8R ESHRmAEH LMES
BB, TS T R R 240 3 i #
M o

optimal gain(dB)

LRI RAN KT, IEMATE TR, BEY “5n 1000 150.0 2000 250.0 300.0
MRS, HEREBESESEIANXE pump power(mW)
WE g: y\fﬁﬁﬁﬁ%ﬁ%ﬁkﬁﬁ HEREY Fig.3a Maximum gain shown versus pump power for
5 IR R ok AR ER S A ot e o L a5
Ko XIERHE 3a, b, c KL 100mW FifLL pump-mode excitaition and the parameters de-
TEHEIYEE. scribing the active fibre are given in the text

FILAERR, SRR B IR, RERKMES, R R M 070 1 5 K 35 il
SRBRHRERI R, VEERSEBERIE, FHEMT-THRARIFT,

0.07 —100%LP,, 40.0 —100%LP,,
---50%LPy, ---50%LPy,
--25%LPy, ~25%LPy,
30.0f '—0%LP,, ~ 30.0F "—O%LPy,
a 2
2 4
= -
Z 0.0 g 20.0
_ K]
g E
2 2
=4 v 10.0 =
g 10007 s P
Y / b =
n [
0‘0 A L 1 A '] 0‘0 A A L - 1
50.0 100.0 150.0 200.0 250.0 300.0 50.0 100.0 150.0 200.0 250.0 300.0
pump power(mW) pump power(mW)

Fig.3b Maximum gain shown versus pump power for Rig.3a) Maximum gain shown versus pump power for
signal power P,(0) = 10pW. The curves refer signal power P,(0) = 1mW. The curves refer
to different ratios of the LPy; — and LPy;- to different ratios of the LLPy; — and LPy,-
pump-mode excitation and the parameters de- pump-mode excitation and the parameters de-
scribing the active fibre are given in the text sciribing the active fibre are given in the text

YRBEEN, BT YO HUATF A HRERLE, R TFEAAEMUEE no/n~
o/ oy, Bl nyron=niropo W(2)REH, XEHBROSTHEHR—NRIVE, FERE
HEREREFEHEIERR I, A LUE T A SRR B (LR B 3 A R SRR
R,
YRERHE, RAEREMLRBREEE, BTUE ECT R TFHILFLTRE, A
M (25) XA LA E 1R
gM(z2) = JZRJG&"\ESM(r, 0) % 0y (v)pg (r)rdrde (29)
0 Jo

MERMBEKXB AT



220 # X 54 AR 1995 4 8 A

EZFUL— S, IRHEESHEAMFERILFEERERNLR, BRRTEE MR
SILFBT-BHNERT. 4AXGEEH.EC MR THRRESZERENERE /% HE
i~ R E AR .

3. RBAHRKAER ARG L A

487 a,b,c ZMHHEESFNBRXMETFHE 3a,b,c ZHEETS A

240.0 r—mo%LP.,. 240.0 0 —100%LP,,
«--50%LP,, -50%LPg,
200,00 ..25%Lp,, 200.0F  --25%LP,,
r ~—0%LP,, - - —0%LPy,
= 160.0 E 160.0(
E %
< 120.0} £ 0.0}
&
S s0.0f = 80.0)
: B
40.0 40.0
Z
a b
0.0 0.0

50.0 100.0 150.0 200.0 250.0 300.0 50.0 100.0 150.0 200.0 250.0 300.0

pump power(mW) pump power{mW)

Fig.4a .Optimal length shown versus pump power for
signal power P,(0) = 0. 1uW. The results correspond
to the maximum gain values on Fig.3

Fig.4b Optimal length shown versus pump power for
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the maximum gain values on Fig.3
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