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ABSTRACT

An experimental study of the stability of a progressive internal wave of mode 3 
propagating down a long tank filled with a linearly stratified salt solution is 
conducted over the range 0.45 ω3/N 0.80, where ω3 is the paddle frequency 

and N the Brunt-Väisälä frequency. Our observations show that the generated 
wave excites resonant triads at frequencies. below and forced triads at 
frequencies above the paddle frequency. There are two distinct families of 
resonant triads, corresponding to what Simmons calls set I and set II with 
modal form (n, n+3, 3) and (n+3, n, 3), n=1, 2, 3,…, respectively. Simmons' 
theory predicts that the set I triads grow approximately twice as fast as the 
corresponding triads of set II. In our experiments, we observe the set I triads at 
low amplitudes, with the set II triads forming as we increase the paddle 
amplitude. Above the driving frequency, we find only forced waves whose 
frequency and mode number are the sum of those of the paddle and the more 
energetic triad members, but whose wavenumber is not that of a free wave. 
The experiments substantiate Hasselmann's theoretical conjecture: that resonant 
instabilities alone cannot transfer energy to frequencies above the driving frequency.
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