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Overview 
 

• Light Shining Through a Wall (LSW) V2 

 

• Frequency Coupling 
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Parker et al, In Preparation (2013) 

Parker, Rybka & Tobar, Phys. Rev. D. 87 115008 (2013) [arXiv:1304.6866] 
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Previous Work 

• LSW V1 (room temperature) 

 

• Power Threshold Crossing 

Povey et al, Phys. Rev. D., 82 052003 (2010) [arXiv:1003.0964] 

Povey et al, Phys. Rev. D., 84 055023 (2011) [arXiv:1105.6169] 
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Hidden Sector Photons 

Axion-like particle, weakly coupled to the photon. 

 

Big experimental difference: don’t need a magnetic field. 

photon paraphoton mixing mass 
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Light Shining Through a Wall (LSW) 

γ γ 

γ’ 
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LSW Sensitivity 

• High Q 

 

• Need to detect low levels of power 

 

• Keep cavities frequency tuned 
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Q = f0 / fbw 

Q = 105 f0 = 10 GHz fbw = 100 kHz 

Microwave Cavities – quick summary 
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Detector 

Emitter 

4K 
TM020 Resonant Mode 

 

f0 ≈ 12.8 GHz 

 

Q ≈ 105 

Q ≈ 104 

TEC T.C. 
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frequency out 

φ FCS φ 

Frequency Control System 
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frequency out 

φ FCS φ 

α PCS 

Power Control System 
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CIRC Monitor: 

 

• Resonance Frequency 

• Power Incident 

• Power Reflected 

• Power Transmitted 

Cavity power ≈ 3 mW 

 

TEC + sensor allows 

frequency tuning via 

temperature control 
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Cryogenic System 
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Cryogenic System 

4
 

K 

Stainless steel filter 

copper 

Niobium Cavity 

Sensor + 

Heater + 

Feedback 

Amplifier 
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IF = Low frequency 

signal at 1.7 MHz 

Detection System 
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LPF 
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LPF 
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LPF 

Frequency Detuning and Effective Q 
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Bounds 

Wagner et al, Phys. Rev. Lett, 105 171801 (2010) [arXiv:1007.3766] 

Povey et al, Phys. Rev. D., 82 052003 (2010) [arXiv:1003.0964] 

Parker et al, In Preparation (2013) 
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LPF 

γ γ 

γ’ 

Frequency Coupling 

Parker, Rybka & Tobar, Phys. Rev. D. 87 115008 (2013) [arXiv:1304.6866] 

γ’ 
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LPF 

ω = ω0 (1 +/- 0.5x) 
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LPF 
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Modulate the strength of |G| 

to induce modulation of 

resonance frequency 

“Easy” –  chi ≈ 10-6 

 

Achievable –  chi ≈ 10-7 -10-8 

 

Very optimistic –  chi ≈ 10-9 -10-10 
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Rotating cavity experiments have 

been performed in different 

contexts (i.e. searches for violations 

of local Lorentz invariance) 
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Summary 

 
• Second LSW experiment generated modest improvements 

 

• Further improvements are relatively easy to obtain 

 

• Frequency coupling effects could provide useful alternative 

measurement technique  
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