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the application of a  suitable voltage to  the modulator 
crystal, each set of longitudinal modes can  be phase 
locked as an FM signal by itself. However, in order to 
assure FM where the instantaneous frequency excursion 
is  equal  and opposite for both  sets of modes, one needs a 
modulator crystal, where an increase in  the dielectric 
constant  in x direction is accompanied by a decrease of 
dielectric constant of the same magnitude in y direction, 
for example. This is indeed the case for KDP if the modula- 
ting voltage is applied in x direction, which  is  also the 
direction of light propagation in  the laser cavity,  and if 
the crystallographic a and b axes have an angle of 45” 
with respect to x or y. 

In  practice, it will be necessary to have all elements in 
the laser cavity carefully antireflex coated in order to  
suppress incidental mode  selection. 

It would  be interesting to realize this  type of operation 
for the argon ion laser that offers a high fundamental 
intensity. It would be particularly intriguing to obtain 
high intensity UV coherent light in  this fashion. Un- 
fortunately, no nonlinear crystal, which  would satisfy 
the phase matching condition in  the described fashion, is 
known t o  us. 

On the other  hand,  a practical although perhaps not 
high efficiency realization of this proposal is  possible, with 
the 1.15  pm line of H e N e  as  fundamental  and  a KDP 
crystal for nonlinear interaction.  Phase matching then 
occurs at  bo = 59” 58’ and  the  azimuthal angle should 
be p = 0” or 9 = go”, for maximum efficiency. 

As shown by Smith’s argument,‘6’ the scheme  described 

should offer harmonic output with near unity efficiency, 
if the nonlinearity of the crystal  is high, if the electric 
field of the fundamental frequency modes is high, and if 
incidental losses in  the cavity  can be kept small. 
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Lorrectlon 
E. Garmire and A. Yariv, authors of “Laser Mode-Locking with  Sat- 

urable Absorbers,” which appeared on pp. 222-226 of the  June, 1967, 
issue of this JOURKAL, have called the following to  the  attention of the 
Editor. 

Equation (11) and following  should read: 

The energy-dependent term has the form of 

percent absorber nonlinearity 
degree of dye  saturation 

Percent absorber nonlinearity is the nonlinear term  in  the loss (equals 
linear loss - linear gain) divided by the absorber loss. The degree of dye 
saturation o,E is roughly the number of photons absorbed by the dye 
per pass divided by the number of dye molecules or Ea1/2N,L, [See  eq. @)I. 
In typical cases, this is about 0.3. For 10 percent absorber nonlinearity, 
ST - 2. 

The authors wish to  thank Dr. H. Winston for pointing out  the algebraic 
error. 


