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U0 = U1 = 100 J
V = 0.1 m3

M = 5 kg
C01 = 0.1
Qm = 106

!m = 1.0 kHz

Mechanical-EM Coupling
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Coupling of wall displacement q to cavity fields e0 and e1:

<latexit sha1_base64="lSyn/JJjqE2Yqql/PZC4ZygnY5k="></latexit>
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=> On Resonance with w1-w0 the modes e0 and e1 drive q with amplitude: 

<latexit sha1_base64="fyvSaHi5FKoDO0dYLCuhyZMsjRQ="></latexit>
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Coupling of 0 and 1 Mode 
to Vibration

Real Amplitude depends on position on wall:
 𝐴 𝑥, 𝑡 = 𝝃 𝑥 ⋅ 𝑞 𝑡 , |𝝃!"#$ | ≈ 𝑂(1)

Displacement Field



Possible Measurement with e.g. one cell cavity
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Mechanical Vibration around 𝜔% = 5 kHz IDEA:

• Drive e.g. TM010 Mode at  𝝎𝟎 = 𝝎𝟎𝟏𝟎 −𝝎𝒎/𝟐 AND at 𝝎𝟏 = 𝝎𝟎𝟏𝟎 +𝝎𝒎/𝟐

• If coupling 𝑪𝟎𝟏𝒎 ≠ 𝟎 this should excite a vibration at 𝝎𝟏 −𝝎𝟎 = 𝝎𝒎

• The vibration could be measured with lasers or accelerometers 

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

GOALS:

• Measure 𝑪𝟎𝟏𝒎  

• verify theoretical treatment of EM-Mechanical Coupling

• verify EM back-action effects

IN THE FUTURE:

• Could repeat with GW cavity but drive pump and signal mode 
      -> Check if quadrupole mode gets excited 

~
~

𝝎𝟎

𝝎𝟏
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