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Introduction
� Dark photons (DP) and axion-like particles (ALPs) are hypothet-

ical particles appearing in SM extensions.
� Well motivated candidates for dark matter content.
� Interaction with photons:
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Current constraints on ALPs
Caputo et al., 2105.04565
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Current constraints on DP
Caputo et al., 2105.04565
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Search strategies
� Haloscopes target DP and ALPs as constituents of the local dark

matter halo (depending on the DM fraction and ρDM).
� Helioscopes search for DP and ALPs emitted by the Sun (depend-

ing on the production model in the Sun).
� Purely laboratory-based experiments aim to produce and detect

DP and ALPs within a single setup – light-shining-through-wall
(LSW) (model independent).
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Laser-based LSW experiment

Figure 1 – Any Light Particle Search (ALPS) is a dual optical cavity enhanced
light-shining-through-awall (LSW) experiment at DESY in Hamburg. ALPS-
I: Phys.Lett.B689:149-155, 2010; ALPS-II: arXiv:2512.14110
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RF cavity LSW experiment

Figure 2 – CROWS experiment at CERN, Phys.Rev.D 88 (2013). Dark SRF
at Fermilab Phys. Rev. Lett. 130, 261801 (2023), Phys. Rev. Lett. 136,
111802 (2026).
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Current laboratory constraints on ALPs & CAST
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Current laboratory constraints on DP & CAST
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Single photon detector & Linear amplifier
� Linear amplifier (LA) and standard quantum limit (SQL)
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� Single photon detector (SPD)
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� Efficiency of SPD comparing to LA:
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Signal power
� DP

Psignal = Pem ×Q2V 2ω2 × G2
DP(mA′)× ε4m4

A′ , (6)
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� ALPs
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� Sensitivity improvement: (105)1/4 ' 20.
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Setup parameters for sensitivity estimation

Pem = 1kW, Q = Qem = Qrec = 105, Bext = 10T, t = 1day,

R = 30mm, L = 25mm, d = 10mm,

SNR = 1.65 (one side 95%C.L.),

Rdc = 10−2 Hz, f(TM010) = 3.82GHz, f(TE011) = 8.55GHz.
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Estimation on ALPs constraints
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Estimation on DP constraints
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Conclusions

� Single-photon detectors operating at frequencies of 1-10 GHz can
increase sensitivity of RF cavity lsw setups by an order of magni-
tude comparing to linear amplifiers.

� The estimated sensitivity to ALPs merely reproduces the exist-
ing ALPS-II constraints but does not improve them significantly,
therefore conducting an experiment aimed at ALPs searches is
hardly justified.

� In the case of DP, an experimental setup can cover unconstrained
areas and seems more motivated.

Thank you!
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