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Abstract Based on self-recurrence method and Fresnel-Kirchhoff diffraction formula, we have studied eigen modes
Key words

and their beam quality factor M* in the large-aperture high-power thin disk laser with gain distribution, aperture stop

1

and tilt mirror, etc. By using eigenvector method. The large-aperture thin disk kilowatt laser system and fiber-scan

measurement device is developed. The output characteristics of large-aperture thin disk laser have been studied both

experimentally and theoretically. The results show that large-aperture high-power plano-concave resonator contains
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many eigen modes, has high misalignment tolerance, can obtain high-power laser output; the output power is
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quadratic function of the mirror tilt angle; the misalignment tolerance decreases as the aperture stop diameter
decreases. The misalignment may bring forth new mode competition. M? decreases as the tilt angle increases. The
results obtained will be useful for the design of the high-power laser system.

laser technique; high-power thin disk laser; misalignment resonator; eigenvector; laser beam quality
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Fig. 2 Calculated intensity distributions of 1 st~ 6 th modes emerging from different resonators. (a) Cavity; (b) active

resonator (G, =2.7,w; = D/4, x,

=0); (c) active resonator (G, =2. 7, w; = D/8, x,

=0); (d) active resonator

(Gy,=7.8,w;=D/8,2,=0); (e) active resonator (G, =2.7,w;=D/8,xy =D/4); ({) active resonator (G, =2.7,

we =D/8,2,=D/2); (g) misaligned resonator (e, =2 prad); (h) misaligned resonator (e; =4 prad); (i) misaligned

resonator (e, =8 prad)
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Table 1 Absolute value of eigen values of 1 st~6 th modes
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1 st mode 2 nd mode 3 rd mode 4 th mode 5 th mode 6 th mode

Fig. 2(a)-cavity
Fig. 2(b)-active resonator (W;=D/4,
G=2.7, 2y=0)
Fig. 2(c)-active resonator (W;=D/8,
G=2.7, x,=0)
Fig. 2(d)-active resonator (W;=D/8,
Gy=7.4, x,=0)
Fig. 2(e)-active resonator (W;=D/8,
Go=7.4, xy=D/4)
Fig. 2({)-active resonator (W;=D/8,
G, =T7.4, xy= D/2)

Fig. 2(g)-misaligned resonator (e; =2 prad)

Fig. 2(h)-misaligned resonator (e; =4 prad)

Fig. 2(i)-misaligned resonator (e, =8 prad)

1

1

1

0. 984 0.962 0.959 0.941 0.925
0.967 0. 945 0.922 0.905 0. 894
0.952 0.939 0.917 0.906 0.901
0.920 0.914 0.892 0.875 0. 854
1. 00 0.975 0. 960 0.952 0.935
0.986 0.967 0. 965 0.944 0.929
0.986 0.964 0.942 0.926 0.920
0.992 0.969 0. 945 0.944 0.937
0.999 0.983 0.956 0.954 0.951
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modes emerging from different resonator. 1 Fig. 2(a)
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G=2.7, 2 =0);
(We=D/8, G=2.7, x,=0); 4: Fig. 2(d) active
=D/8, G,=7.4, x,=0); 5: Fig.
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3: Fig. 2(c) active resonator
resonator (W
7: Fig. 2 (g) misaligned
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Table 2 M of 1 st~6 th modes under

different-aperture stops

1 st 2 nd 3rd 4 th 5 th 6 th
mode mode mode mode mode mode
D 1.75 4.61 6.27 8. 66 10. 4 16. 3
7D/8 1.51 4. 81 6.73 9.16 10. 3 13.
3D/4 1.28 3.48 5. 54 7.97 10.7 13.
1
1

M
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