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[l = Vcav/ S.ML j d3x p(¥) (xfl y (%) — vé, x(x)) A way to define the sensitivity is by using the noise strain power spectral density S,,. This Some plausible sources of signal in the range of frequencies of our interest are:
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Our focus is the kHz — MHz range, therefore our setup will be optimized to maximize N T(@)] The sensitivity required to measure the signal coming from the CGMB is still out of
the mechanical coupling. , BirBour g ] reach, but since this is a very likely signal motivated within the Standard Model, it’s
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 Mechanical \/Smech(wg) NLl Qrms " Qoch ( g h) Cw, Quantum enhancement techniques can improve the broadband sensitivity by lowering
the noise level out of resonance.
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system to be at least partially at millikelvin temperature!
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The Josephson parametric amplifier (JPA)
as non-linear element allows to realize the = T
squeeze of one component with respect to %

The coupling coefficients determine the efficiency of conversion from GW to
detectable signal, but this also means that any other source of mechanical vibration
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pump mode stores energy in the cavity. The higher the stored energy, the higher the Awsg 4@ 3-3- J
leveraging the symmetry  Sensitivity but also the noise. This quantity is also intrinsically limited by the Aoy G = gain of the JPA denoted as SQ i
difference in the modes we  superheating field of the superconductor the cavity is made of.
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P. Bernard, ot al, “The rf control and detection system for PACO the parametric converter detector,” Apr. 17, 2000 obtained a 50 dB suppression of the signal mode using a VNA. For MAGO-like cavity it’s possible to obtain a 10* improvement in the sensitivity!
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