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Theoretical analysis of fiber laser amplifiers for four-level system

NING Jipimg, LIU Hongwei, YAO Juanguan, ZHENG Yi

(Department of Precision Instrument Engineering, Tianjin University, Tianjin 300072)

Abstract Amplification characteristics of four-level fiber amplifiers are analyzed using four-level
system rate equations. The relations of the signal gain against fiber length, doped ion concentration,
pumping power and signal power are obtained and calculated.
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(a) Absorption and fluorescence spectrum of neodymium-doped fiber;

(&) Simplified energy level diagram in neodymium
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Fig. 2 Relation curve of signal gain vs fiber length for a Fig. 3 Relation curve of signal gain vs fiber length for
neodymium-doped concentration of 8. 8 a neodymium-doped concentration of 8. 8 10"
X 10'%/em® and an input signal power of 4 nW Jem?and an input pump power of 20 mW

B3 AEBHE—ECOmW), W AFMHEAGSHE 4 0W, 1uW,10 W, {558
EXAREZHMPAXAMEZ . BEEARKREH/NMEEHMERZ KESHHE X, X5 =BR
AGHEREAND, FERBTE SR KEAMMN RN . B, F 5688 AN RiER



472 G 3]

# x o 20 ¥

BERRGE, B (55 H7E 4 oW B, HBER B N 8 m, TZE 1 oW B, BREKEFEEN 1m, 5
B 2 B L2600, 1 28 A B B A (U5 AR B MR 4 6 B S AN T BO3E » X R R R TR 4 3
EE M MBS R . 2B RN ST 2 4 —#.

B4 A EEXTHE 4 nW, A EREIE R 15 mW,20 mW, 30 mW & 50 mW
BT MRS M e A K A 2. B R ERE A ELF R WA W B, S
BEEAF 1 B i 18 JLF 24w MFE'JFH&J?,:S«:E%%EE?F%i’ﬁﬁ‘]ﬁ:’c%‘ﬁﬁ‘?ﬁﬁ&iﬁ

ARG RMIET RN

16

Fiber length.Z{(m)
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Fig. 6 Relation curve of signal gain vs input

pump power for an input signal power
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Fig. 5 Relation cuive of signal gain vs fiber length for
neodymium-doped concentration of 8810

fem® and an input signal power of 4 nW
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