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In complex lasers such as intracavity frequency-do{xbled, Q-switched, modelocked,
several rods in series and so on, the cavity contains two or more thermal lenses
caused by thermal effect. The equivalent focal distance of them have irregular fluctua-
ting feature, so that they become thermo-perturbing centers within cavity. In the pre-
sence of several thermo-perturbing centers within the cavity, it is particularly necessary
to find the thermo-insensitive configuration of cavity. Otherwise, that would be cause
serious instability of the mode and power properties of laser output. However, up to
now the researches on thermo-insensitive cavity deals only with that of single thermo-
perturbing center. In this paper the general solution of TEM,-thermo-insensitive ca-
vity in the presence of several perturbing centers has been obtained by means of the tr-
ansformation circle diagram!l. That is if there are several thermo-perturbing lenses
within cavity, the circles 7 in the places of thermo-perturbing centers are successively
tangent each other, and the circle, o, of one mirror R; of the cavity is tangent to one of
the circle m;, and the spot sizes of the fundamental mode in the places of thermo-pertur-
bing centers determined by the circles = satisfy the requirement selecting fundamental
mode by self-diaphram, such resonant cavity is the TEM,-thermo-insensitive cavity.

In this article, in particular, frequency-doubled cavity as a typical example of
TEM,,-thermo-insensitive cavity containing two thermo-perturbing centers has been
analysed. According to the above mentioned general solution, the simple designing
process of such cavity has been established, and its calculating formulas are as follows:
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Itis easy to see, its calculation is very simple. A numerical example calculated by these
formulas given as follows: ¢=38.5 mm, w,=1 mm, b,=300 cm, w,=0.1 mm, b,=
3cm, L,=30cm, L,=8.5mm, R,=6.1cm, f,=—100cm, f,=29.9cm, L,=10cm,
R2=OO ()\.=10 [b)-

~ The validity of the above analytical result can be proved from a lot of experimental
work on frequency-doubled cavity (221,
The obtained general solution not only suit, design of TEM,,-thermo-insensitive fre-
quency-doubled cavity, but also indicate the correct way to select TEM,,-thermo-insen-
sitive cavity of any complex lasers.
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