LibreTextsm

22.6: Frequency Multiples

The above analysis is for frequencies not very far from wy. But nonlinear terms can cause resonance to occur at frequencies which
1

are rational multiples of wy. Landau shows that a small gaw3 in the potential (so an additional force a:z? in the equation of

1 1
motion) can generate a resonance near y = 5&)0 . We’ve only considered a quartic addition to the potential, 1 Bz, a force x>,

we can show that gives a resonance near vy = gwo , and presumably this is the small bump near the beginning of the curves above

for large driving strength.
We have & +2\z +wiz = (f/m) cosyt — Bz®
We'll write z = (0 +2(M) 4. ..
Let’s define z(0) by
0 +2220 + 0220 = (f /m) cosyt (22.6.1)
So z(0) = bcos(vyt +§). Then

£ 12260+ = g(a0)
= —Bb% cos® (vt +6)
3 1
=B [Z cos(yt +6) + Zcos(3'yt +4)
1 51 51 , .
Then, for v = g(}J{), the second term, —fb Zcos(3'yt +4)=-pb Zcos(wot +9), will have a resonant response, although it is

proportional to the (small) amplitude cubed. Similar arguments work for other fractional frequencies.
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