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Static Magnetic Field in a Gravitational Wave 
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Superconducting LC Circuit Development at QUAX 

Q = 500,000 at 1.5 kHz

Magnet

Superconducting Shield

Superconducting LC

State of  Art Technologies
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High-Temperature Superconducting LC Circuit 

State of  Art Technologies
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Gravitational Wave Detection
Requires Only Tiny Current
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High-Temperature Superconducting Tape Junction Resistance 

State of  Art Technologies
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50140.

Junction resistance 10-15 Ohm is achievable for the small current regime
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QUAX-BLU Cryogenics 
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QUAX-RED 14 T Magnet 

State of  Art Technologies
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QUAX-RED

Sub-100 mK

14 T Magnet
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Axion Haloscope, Dark Photon

10 cm Bore Size 14 T Magnet
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Quantum Up-Converter

State of  Art Technologies
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Quantum-Limited Noise Amplification @ GHz

Phase-Sensitive Operation: Backaction Evasion

𝑆𝑣𝑣 squeezingkHz

GHz

Pump
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SQUID Readout Parameter of AURIGA
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3 Mode Detection for LC Circuit Detector

Tuning & Optimization of  Detector Circuit

14 T Magnet & Coil Assumption

D = 10 cm, B = 14 T, T = 10 mK, N = 1,000
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Frequency Adjustment with Q ~ 107 Resonators

Tuning & Optimization of  Detector Circuit
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Sub-10-21 Strain Sensitivity with Quality Factor Improvement

Tuning & Optimization of  Detector Circuit
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Squeezing

Sub-10-21 Strain Sensitivity with Quality Factor Improvement

Tuning & Optimization of  Detector Circuit
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Summary

Tabletop Efforts Toward kHz Gravitational Wave Detection at QUAX

➢ Large-scale interferometers lose strain sensitivity in the kHz regime as shot noise becomes 

dominant, and standard LIGO strain data are sampled at 16 kHz, corresponding to an effective 

Nyquist limit near 8 kHz.

➢ The kHz band remains scientifically attractive, especially for gravitational waves from binary 

neutron-star mergers and post-merger remnants.

➢ A superconducting LC resonator immersed in a strong magnetic field could detect gravitational-

wave-induced magnetic-field oscillations in a compact tabletop setup. This approach can build on 

INFN-LNL’s AURIGA experience with SQUID readout.

➢ By combining state-of-the-art superconducting resonators, HTS technology, 10 mK cryogenics, and 

high-field magnets up to 14 T, QUAX has the key technological basis for a feasible 100Hz-band 

detector targeting sub-10−21 strain sensitivity.
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