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The most  widely used method today for the generation of u l t rashor t  light pulses (USP) is mode lock- 
ing in a laser  incorporat ing bleachable f i l ters  [1]. The fluctuating behavior  of this type of nonlinear e le-  
ment impedes the generation of USP with adequately reproducible pa rame te r s .  

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 pa rame te r s  [2]. The method is implemented in a ruby ring l a se r  
fit) with electroopt ical  Q-switching of the cavity (Fig. 1). A sinusoidal voltage with a half-period (T/2 = 
5x 10-9sec) equal to the pulse t ransi t  time around the cavity formed by the four p r i sms  P is applied to the 
LiNbO 3 electrooptleal  switch M 1. The KDP (potassium dihydrophosPhate ) switch M 2 provides additional 
Q-switching of the cavity in the nonlinear amplification section of the l a se r  and output of the generated 
pulse f rom the sys tem through the p r i sm  F. Mode selection is eliminated in the laser .  A time plot of the 
relative t ransmiss iv i ty  A of the Q-switches (modulators) M 1 and M 2 is given in Fig. 1, where t ,  is thepump-  
ing time of the ruby R and r ,  is the nonlinear amplification t ime.  

We investigated the dependence of the fundamental pulse pa ramete r s  on the nonlinear r ise time T l of 
the l a se r  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 photoelectr ic  detector  with a resolution of ~ 10 -11 sec. 
The spec t rum width Av was determined on a spectrograph with a dispersion of 7.5 .~/mm. Pulse intensity 
plots and the corresponding Av curves  are given in Fig. 2 for  various Zl �9 For  small  values ofT/,complex 
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pulses  are  fo rmed  in the l a s e r ,  and the i r  p a r a m e t e r s  a re  not repea tab le  for  equal values  of ~-l �9 An approxi -  
mate  e s t ima te  of the degree  of mode locking in this case  yields  APTq = 15 to 40. With an inc rease  in T/the 
t ime Tq b e c o m e s  shor t e r ,  and the shape and s p e c t r u m  of the pulse acquire g r e a t e r  regu la r i ty ,  Fo r  ~l >- 
!~7x 10-~sec s table  pulses  a re  genera ted  with a smooth (up to in te rmodal  s t ruc ture)  s p e c t r u m  and ~-q ~10 -1~ 
sec .  In this case  AVTq ~ 3. 

To study the evolution pa t t e rn  in the nonl inear  ampl i f ica t ion sect ion we measu red  the fundamental  
p a r a m e t e r s  of pulses  emi t ted  by the cavi ty  at dif ferent  t ime  a f t e r  the s t a r t  of las ing.  Intensi ty plots of the 
1st, 5th, 8th, and 13th l a s e r  output pulses  a re  given in Fig. 3, It is seen  that ~-q, Av, and the shapes  of the 
pulses  a re  r easonab ly  un i form in the nonl inear  ampl i f ica t ion sect ion.  
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