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Characteristic analysis of gain guided index antiguided
large-mode-area fiber lasers
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Abstract: In order to study the power distribution and output characteristics of gain guided index antiguided ( GG-IAG)
fiber lasers, rate equations of basic model light of double-clad GG-1AG fiber lasers with end-pumping were established, based on
the principle and structure characteristics of GG-IAG fibers. After solving the rate equations with tangential method and Runge-
Kutta method, power distribution and output characteristics of basic model light were gained. The results show that parameters of
fiber and laser cavity, such as fiber length, output lens reflectivity, have significant influence on gain distribution and output
power of basic model light. When using a GG-IAG fiber with a radius of 100pum, index step - 0. 00094 and concentration of ions
5x10%/m’ to construet a GG-1AG fiber laser, fiber length needs 1o be 3cm and output lens reflectivity is 0.98 and 0.3
respectively, in order to restrain LP,, model, and while inputing a 30W pump-light, 2. 42W single-mode laser with large-mode-

area can be obtained. The analysis shows that by optimally designing cavity mirror reflectivity and fiber length, fundamental mode

output with certain efficiency can be obtained in a short length large-mode-area highly doped GG-IAG fiber.
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Fig.1 Schematic of end-pump double-clad GG-TAG fiber laser
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Table 1 Basic parameters for numerical simulation

n, 1. 57224
An -0. 00094
T/ ms 0.84
r, 0.20
initial value of I, 0.8
a,/m"! 3x1073
a,/m”! 3x10°?
N/m™3 5.0 x10%
A,/nm 1010
o, ,/m 5.0x107%
0o p/m* 1.2x107%
T, /m 6.5x107°%
o, /m L.2x10°%7
A,/nm 915
R, 0.98
d/m 100 x 10 ~°

2.2 HETERERSH
IR EEMISE I, 18 F5Z Y1 Runge-
Kutta %, 7E MATLAB s iR 7582 (1) & ~ (3) 2t

TTHUEK R
2.2.1 EApELAAHTL ERSEH SRS

$R2 =0.5, ﬁlﬁé$ﬁjgj L= locm’*ﬂﬁﬁﬂhﬁy‘]$ Ppo =
30W, BT EA BB A E P, IE (R ) B HEE

JEE P, (P_) WA, WA 2.
30

25 |

20
B Py
£ 15

10 {

3 P,

0 P

01 23 45 6 7
z/cm

Fig.2  Power distributions of pump light, positive and negative direction
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Fig.3 Variation of output power with fiber length, under different output

lens reflectivity
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Fig.4 Variation of output power with output lens reflectivity, under differ-

ent fiber lengths
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Fig. 5 Vanation of laser gain g(z) with distance, under different fiber

lengths and different output lens reflectivity
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