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Resonant modes in self-imaging cavities for phase-locking
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Abstract: Sélf—imagﬁng effects are an important mechanism for phase-locking of laser
arrays. The self-imaging cavities include the one with phase corrector (Lau cavity) and the
other one without phase corrector (Talbot cavity). In this paper, the Talbot cavity is ana—
lysed in terms of the Fox-Li treatment. It is shown that the diffractive losses of the in-
phase mode and the out-of-phase mode have a cross over point with respect to the cavily
interval.
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(a) Talbot cavity (LA—laser array, OM —output mirror);
(b) Transmission medium analog (one transit)
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Fig. 2

(a) Relative near-field amplitude distribution of the in-phase moie as
N=10, I'/h=3 and P,=2P;=3, (b) Relative far-field distribution
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Fig. 3
(a) Relative near-field amplitude distribution of the out-of-phase moie as
N=10, T/h=3 and P3;=3P;=3; (b) Relative far-field distribution



822 rh ] B i 18 &

(@) (5)

B , ; ' A J.L -
-5 ' 0 5 z/T -1 0 +1

Fig. 4

(@) Relative near—field amplitude distribution of the in-phase mode as
N =10, T/h=3 and P;=3P;=6; (b) Relative far-field distribution
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Fig. 5 Power loss per transit vs the distance Z Fig. 6 Power loss per transit vs the distanne
as N=10 and T/h=2. Curve 1 for in—phase mode = Z as N=10 andT/h=3. Curve 1 for in-phase
and ourve 2 for out-of-phase mode mode and curve 2 for out—of—phase mode
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