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QD
Corrected versions consistent with  
1) Optical phase experiments,  
2) AC Microwave Power Techniques and  
3) Total Derivative = 0
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Ultralight Axions: Frequency and Power technique
fa = δf ± f

δf = 1MHz

f

fa = 0 or 2MHz

fa = 900 or 1.1MHz



δf = 0
δf = 2MHz
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Nb Tesla Cavities
TE 011 MODE, 2.5 GHz TM 010 MODE, 1.3 GHz

We would like to gain interest from Fermilab to collaborate on this project and add to the LOI

Cryogenic UPLOAD Experiment



E. N. Ivanov and M. E. Tobar, "Noise Suppression with Cryogenic Resonators," in .

CA Thomson, BT McAllister, M Goryachev, EN Ivanov, ME Tobar, “Upconversion Loop Oscillator Axion Detection Experiment: A Precision Frequency Interferometric Axion Dark Matter Search with a Cylindrical Microwave Cavity,” 
Phys. Rev. Lett., vol. 126, 081803, 2021.

Cryogenic Version Under development < -180 dBc/Hz.
Sapphire Low Noise Oscillators under Development at UWA

QL = 109

https://ieeexplore.ieee.org/document/9356459
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.081803
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