GENERATION OF ULTRASHORT LIGHT PULSES WITH STABLE
PARAMETERS IN AN ACTIVELY Q~SWITCHED LASER
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The most widely used method today for the generation of ultrashort light pulses (USP) is mode lock-
ing in a laser incorporating bleachable filters {1]. The fluctuating behavior of this type of nonlinear ele-
ment impedes the generation of USP with adequately reproducible parameters.

An analysis of mode locking with external resonance Q-switching of the laser shows that this method
can be used to generate USP with stable parameters [2]. The method is implemented in a ruby ring laser
(R) with electrooptical Q-switching of the cavity (Fig. 1), A sinusoidal voltage with a half-period (T/2=
5% 107 %sec) equal to the pulse transit time around the cavity formed by the four prisms P is applied to the
LiNbOj; electrooptical switch M;. The KDP (potassium dihydrophosphate) switch M, provides additional
Q-switching of the cavity in the nonlinear amplification section of the laser and output of the generated
pulse from the system through the prism I'. Mode selection is eliminated in the laser. A time plot of the
relative transmissivity A of the Q~switches (modulators) M, and M, is given in Fig. 1, where ty is the pump-
ing time of the ruby R and 7« is the nonlinear amplification time.

_ We investigated the dependence of the fundamental pulse parameters on the nonlinear rise time 7 1 of
the laser output and the evolution of a pulse in the nonlinear amplification section. The shape and width Tq
of the output pulse were observed by means of a photoelectric detector with a resolution of ~ 107! sec.
The spectrum width Av was determined on a spectrograph with a dispersion of 7,5 A/mm, Pulse intensity
plots and the corresponding Av curves are given in Fig. 2 for various 77 . For small values ofT; ,complex

PN L PR

Fig. 1

LA &

20" sec 77 Hz nHz
Fig. 2 Fig. 3

Novosibirsk. Translated from Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki, No. 2, pp. 163~
164, March-April, 1973, Original article submitted December 8, 1972.

© 1975 Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming,
recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $15.00.

282



pulses are formed in the laser, and their parameters are not repeatable for equal values of 7] . An approxi-
mate estimate of the degree of mode locking in this case yields AvTg=15 to 40. With an increase in Tthe
time Ty becomes shorter, and the shape and spectrum of the pulse acquire greater regularity, For 7, =
1.7% 10~%sec stable pulses are generated with a smooth @up to intermodal structure) spectrum and q ~107 10
sec. Inthis case Avry~ 3,

To study the evolution pattern in the nonlinear amplification section we measured the fundamental
parameters of pulses emitted by the cavity at different time after the start of lasing. Intensity plots of the
ist, 5th, 8th, and 13th laser output pulses are given in Fig. 3. It is seen that Ty AV, and the shapes of the
pulses are reasonably uniform in the nonlinear amplification section.
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