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Beyond the tip of the parametric instability tongue

Alvaro A. Grandi!, Suzie Protiere! & Arnaud Lazarus!
Institut Jean Le Rond d’Alembert, CNRS UMR7190, Sorbonne Université Paris, France

By periodically modulating the evolution law of a dynamical system one can enhance and trigger high order parametric instabilities.
By modifying the period of modulation T one can obtain exciting new applications.
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Square wave modulation: Ty = T,
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Extended stability diagram of the Meissner equation

0.0 0.2 0.4 0.6 0.8 1 0 1.2 1415
Control parameter 1(A)
/ Linear two-state oscillator: 300 - 2
o 0.36 > 13
0(t) + w?(0)0(t) = 0 during Ty, 250 0.32 3 2]
X 0.28 -13
0(t) + w?(1)O(t) = 0 during T,, 200 1 0.24 = 26 - : , : , , :
) 32150 . 0.20 0.0 %)
0.16
© ( 0) OFF OFF 100 - 0.12 2 = _WWMMMW
50 Jao 0.08 _g 0 -
ON ON , 0.04 13 T
o) 5 o L U A
T2 Tl T2 T1 t 0 100 220 300 0 5 10 15 t%g) 25

Experimental observation of the 2"¢ and 36" 1nstab111ty tongue
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ering & sustaining a natural oscillation
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ﬁl’he “natural” oscillation of a system b1 > Ic }\\7 xﬂ" 0.06
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“Impulse train” modulation: T; > T, Stabiﬁty diagram Experimental natural sinusoidal motion triggered and sustained every T =~ 3T,
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