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LSW-type experiments

Traditional LSW experiments with microwaves with RF cavities
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m ALP Production: EM cavity mode + magnetic field — ALP
m ALP Detection: ALP + magnetic field — signal mode

SRF cavities — larger quality factor and amplitudes for EM modes
but external magnetic field destroys superconducting state

m In SRF cavities additional EM mode instead of magnetic field @
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The scheme of the proposed setup

Condition on the surface magnetic field for a pump mode: |B| < 0.1 T. @
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Axion electrodynamics

m The Lagrangian

1 1 1 a I
L= _ZFWFW + §8Ha ota — §m3a2 + % aF,F*" , (1)

m ALP production: two cavity modes TV, (w;) + TE(ws)

(0,0 +m2) ali.1) = 208 (2)
a(Z,t) = ay (Z,t) + a_ (&, t) Wi = w1 Fwa.

E-B). 2
(Li(f,ﬁ): ga’Y’Y —zwit / d3 / = _)/(| ) zki|z—m\. (3)

m ALP detection: .
OuF" = gony F*0a. (4)
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Figure 2 - The time-averaged energy density of ALPs
for TMg19 + TEg11 pump modes



Comparison of various combinations
of pump modes
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Figure 3 - The time-averaged energy density of ALPs
for TMp11 + TEg11 and TMg1; + TEg12 pump modes
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Comparison of various geometry of cavity
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Figure 4 - The time-averaged energy den51ty of ALPs
for TMg19 + TEg11 pump modes for various cavity geometry
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Radiation pattern
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Figure 5 - Radiation pattern for TMg19 + TEg11 pump modes for
various masses of ALPs and cylindrical cavity geometry
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Experimental model sensitivity
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Figure 6 - Dependence of the coupling constant g,,~ on the mass of

ALPs m, for various pump modes of the production cavity for the
TMo10 mode of the detecting cavity
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Thank you for attention!
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