Mechanical-EM Coupling

Energy in 0 and 1 modes Coupling of 0 and 1 Mode
NG to Vibration
Coupling of wall displacement q to cavity fields egand e;:  G(t) + ——=¢(t) + w? q(t) = 2#00168 (t)er(t)
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Cavity volume and mass

_ 2Qm vUUy

=> On Resonance with w;-w, the modes ey and e; drive q with amplitude: AMP[q(t)] Cm
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SETE Real Amplitude depends on position on wall:
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Possible Measurement with e.g. one cell cavity

Mechanical Vibration around w,, = 5 kHz IDEA:

e Drive e.g. TMyg Mode at wWo = Wp10 — (l)m/z AND at w1 = wg10 + (Dm/z
e If coupling €3y # 0 this should excite a vibration at w; — Wy = w,,
e The vibration could be measured with lasers or accelerometers

Requirement: Oscillator bandwidth << bandwidth of EM eigenmode (= kHz)

GOALS:

e Measure Cl
E field of TMy;o mode 01

y

e verify theoretical treatment of EM-Mechanical Coupling
e verify EM back-action effects

IN THE FUTURE:

e Could repeat with GW cavity but drive pump and signal mode

-> Check if quadrupole mode gets excited 7



