Super- and subradiance

Philippe W. Courteille, 05/02/2021

Solution: a. The equations of motion of these three carts are,

miy = —k(z1 — x2) — v
Mfg = 7]43(1’2 — I’l) — k(l‘g — SC3) — F$2
mﬁf3 — —k‘(l‘?, — 372) — 73'33 .
b. Para M — 0,
mi, = —kxy + %kl’l + %kiﬂg — %Fl’g — v
kaig = %kxl + %kfl]g — %Fig
mi‘?) - —kivg + %kl‘l + %kxg — %Fi‘g — ’yi‘g .
Substituting,
miy = —gh(z1 — v3) — 3Tz — yin
m.ifg = —%k(Ig - 1‘1) - %Fi‘g - ’)/jfg

Considering the normal modes,

m¥ = —Tiy — U , mN:ka—'yN.

Obviously, in the absence of dissipation v in the movement of the individual oscil-
lators, we have two modes. One of the modes, called ¥, is subject to dissipation T’
linked to the coupling between the oscillators. This mode is called superradiant, as it
delivers its energy quickly to the environment. The other mode, called R, is free of

dissipation and is therefore called subradiant.





