MAGO Sensitivity at wg + wq
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GWSs can up-convert from —wg as well

—w, —Wy Wo Wy
w1 — Wy
wq + Wy _—

Away from mechanical resonances, the GW induced wall displacement is constant q,,,.., (w) = const.

= A GW with w; = w; + w, can produce the same power at w; as a GW with w; = w; — w,.

Mathematically:

. . B
Slgnal field Strength Bsig (t) X Qmech (t) ) Bpump (t) = Bsig ((U) X ?0 [qmech ((U — (UO) + Qmech (w + (Uo) ]
B
= Bsig ((Ul) X ?0 [qmech(wl _ wo) + Qmech(wl + wo)]



Signal

Transfer Function

1030

1025 ]

wi + wo e The up-conversion from —w, (black )and w, (grey)
is shown separately and with different arguments.
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e The peaks at w; — wy and w; + w( have the same height

e In the signal output, both peaks are at the same
frequency

Ssig (w) = S;ig(w) + Ss_ig (w)
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Noise

Noise coming from the —w, and w, conversion channels is always present simultaneously.

However, mechanical noise is significantly lower at wy + w;. The mechanical noise from w; — w, vibrations

still pollute a wy + w; signal in the same way.

MAGO Noise Budget
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MAGO Noise Budget
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Overall: w; + wy and w; — wy GWs give the same SNR in the readout



Could we tell if w; = w; + W Or Wy — Wy?

If at a time t the pump has a phase ¢ s.t. By, (t) & cos(wpt + ¢g)
and the GW oscillates as h(t) « cos(wyt + ¢,)

. . i($n+o) -
the forward traveling component of By, () o elwst {€ " " for the difference

e!(@r=%0) for the sum

= ¢, enters differently. But ¢, would need to be known to tell them apart.
—> That would almost never be the case

Other idea: check for power excess at down-conversion w, — (w; — wy) and
wo — (w1 + wy). However, the SNR is most likely very bad there.

More ideas?



All the same for Gertsenshtein & Axion
conversion

Parametric converters of axion or GW (Gertsenshtein) signals are
equally sensitive to input at wq — wg and at w; + wy



