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Optimal Cavities for Self-mode Locking of Solid-state Lasers

with Self-focusing

Falihati = Mijiti, Toran « Vajidi
(Physics Department , Xinjiang University, Urumqi, Xinjiang 830046, China)

Abstract A method is proposed for the optimization of the cavities of solid-state lasers with self-mode locking by the

means of self-focusing. The feasibility of using cavities with two, three, and four mirrors for this purpose is

discussed.
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Fig.1 Schematic diagrams of cavities
(a) cavity with four mirrors; (b) cavity with three mirrors; (c)
cavity with two mirrors. 1~ 4; mirrors; 5: aperture; 2o is
nonlinear element and d is the distance from the aperture to the

output mirror
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Fig. 2 Derivative of the small-signal transmission coefficient plotted for a four-mirror cavity with

d==2 =1cm, D'=1mm, L; =L; =80 cm (a), 50 cm (b), 25 cm (¢), f2 =2 cm (curve 1), 4 cm (curve 2), 5 cm (dotted curve), and

6cm (curve 3). The parameters for (d) are L1 =80 cm, L3 =0.5 c¢cm (curve 4), 10 cm (curve 5), 50 cm (curve 6), and 80 cm (curve 7)
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Fig. 3 Small-signal transmission coefficient for a
four-mirror cavity with
L, = L3 =80 cm (curve 1), 50 cm (curve 2), and 25 cm

(curve 3); f =4 cm, d = % =1 cm, D! =1 mm
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Fig. 4 Derivatives of the small-signal transmission
coefficient for a three-mirror cavity with
L, =1m, f; =1 cm, f3 =2 cm (curve 1), 4 cm (curve 2),

6 cm (curve 3), d =1 cm, 20 =1 cm, D! =1 mm
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Fig. 5 Stability regions of two-mirror cavity with
(a) f1 =10 cm; (b) f1 =20 cm
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Fig. 6 Derivative of the small-signal transmission
coefficient for a two-mirror cavity with

f2 =5 cm (curve 1), 50 cm (curve 2) and oo (curve 3),

d==2 =1cm, D' =1 mm
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