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Tm’* -doped fiber lasers pumped by double lens coupling 793nm LD

ZHANG Mao, REN Gang, LIU Wenbing, XIA Huijjun , LIU Quanxi, ZHONG Ming
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: To achieve 2pum laser output, 793nm LD face-pumping Tm’ * -doped fiber laser was adopted. Double lens
coupling system was designed. Cross relaxation of Tm’* -doped fiber laser and thermal effect were analyzed, and then the
related experiments were carried out. The results show that coupling efficiency of coupling system is 84% . When the pump

power is 70W, the outpul power is 34W with slop efficiency of 59% , central wavelength of 2001. 2nm and M* of less than

3+

1.2. The results are helpful to design Tm

-doped fiber lasers.
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Fig. 1 Cross relaxation process(*H, ,>Hs—>F, ,°F,) of Tm?* -doped

fiber laser
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Fig.2 The distribution of pump power along fiber

a—ignoring cross relaxation b—accounting for cross relaxation
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Fig.3 The distribution of pump power and signal power along fiber with

6m of fiber length
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Fig.4 Schematic diagram of double lens coupling efficiency measure-
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Fig.5 The simulation results of coupling system using ZEMAX
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Fig. 6 The temperature distribution of the cross section of fiber
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Fig.7 Radial temperature distribution at input end with different heat

transmission coefficient

2 XRERSOMW

2.1 HIEHBERHEN

S 6 AT 32 U5 2 Nlight /3 ] (19 NL-P4S100-
0793 AU FARBOL A, iy 1 Hil iz L4 oy 793nm,
A H AR 400pm, FH LR dy, =0.22, 3 B
B B R VIS A w) Y BKT-F 545, 755k SLB-
05-08P £ SLB-06-10P, £5 #1543 %1 & 8mm F1 10mm,
FIH— Bt 22. 4em TCIFESEEFAE OB LF, HS it
5 Nufern 23 7] %122k LMA-TDF-25/400 [/ Y625t
AAHIA , AL)Z ELAE A 400 pm,

A3 E 1o i B AL OB R P A O
i OGP, AT LIS EE L A A RO
Hhm=(P/P;) x100% , &8 il i i# 541 #8 & i
A SO R B A SN R A wT L
BRRGENERCE RN 84% . H T iBEAMA S
0T R 12 ERG B BOR LR R, B A OO BE 5
2 A i 22 1) XE DL S b 77 R A8 1) G ] 0 A BE
w2E, PS4 R 505 A — @ 20, an R
PV B TR B, AT DASRAS B R AR S AR



350 ¥

Jt R

2014 5 H

30
25 |
20 -
IS: y=0.839x+0.1526

e
10 //"'/ - experimental data

//' ~linear fitting

output power/W

5 s

0 5 10 15 20 25 30
input power/W

Fig.8 Output power varing with the input laser power in the experiment

of double lens coupling system
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Table 1 Parameters of Tm®* -doped fiber
core diameter 25 pum
clad diameter 400 m
coating diameter 550 pm
Tm®* -doped mass fractiion 0.02
length ~3m
core dyy 0.1
clad dy, 0.46
absorption coefficients 1.8dB/m
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Fig.9 Experiment setup of Tm>* -doped fiber lasers of double lens cou-
pling pump laser

a—schematics of the experimental setup b—experimental photo
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Fig. 10 Output power varing with the absorbed power with different

cooling conditions
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Fig. 11  Output power of 2um laser varing with the absorbed power
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