Driven Harmonic Oscillator II ...

Equation of motion: 7 + 287 + wir = A(t).
Parameters: = v/2m, wy = \/k/m, A(t) = F(t)/m.

Periodic driving force: F(t+ 7) = F(t).
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Fourier series: A(t) = 540 + Z [a, cos nwt + b, sinnwt], w=—.
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Fourier coefficients: a,, = — / dt A(t) cosnwt, b, = — / dt A(t) sin nwt.
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Linear response of system to periodic driving force:

x(t) = 2(1—03(2) + ; d(wp) [an cos(wpt + 0,,) + by sin(w,t + 6,,)],
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wn:ﬂ, d(wy,) = , 5n:arctan( 2w ﬁ2) )
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Aperiodic driving force: F(t) = mA(t) with / dt |A(t)] < oc.
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Fourier transform: Z(w) = / dte™'z(t), Alw) = / dt et A(t).
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Inverse transform: z(t) = / 2_w e “r(w), At) = / 2_w e Aw).
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Fourier transformed equation of motion is algebraic (not differential):

i+ 267 +wir = At) = —wii(w) — 2fwi(w) + wii(w) = Aw).

Linear response of system to aperiodic driving force:

~ _ A(M) _ oo dw —iwt ~,
T(w) = = w2 —2ifw = z(t) = /_ o € T(w).
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