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Introduction

B Dark photons (DP) and axion-like particles (ALPs) are hypothet-
ical particles appearing in SM extensions.

B They are well motivated candidates for dark matter content.
B The interaction with photons is described as follows:
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Current DP limitations
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Figure 1 — The current limitations on parameters (mx{ma}, x{e}) for DP



Current ALP limitations
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Figure 2 — The current limitations on parameters (maq, gayy) for QCD axions
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Light-Shining-through-Wall
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Figure 3 — The LSW setup scheme
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LSW experimental setups

FIG. 7: Photo of emitting cavity (1) and shielding enclosure
(2) containing the identical detecting cavity. For ALP search,
both parts were placed in the bore of a solenoid magnet with  FIG. 1. Left: The experimental setup for the Dark SRF ex-

the same arrangement as shown in the picture. periment consisting of two 1.3 GHz cavities. Right: A sketch
of the Dark SRF electronic system.

Figure 4 — The LSW experimental setups photos. The left panel presents
the CROWS experiment at CERN [Betz et al., 1310.8098]. The right
panel presents the current Fermilab experimental setup [Romanenko et al.,
2301.11512].



Thin wall

Berlin et al., 2303.00014
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LSW setup schemes

Figure 5 — The experimental model schemes for two receiver location: sepa-

rated (the left panel) and nested (the right panel).

Separated | Nested
R 10 cm 10 cm
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Experiment sensitivity

B The signal power

wsl

= Q 2|G|2Vrec , (3)

Ws =0,
Pagna = / Bz (B2, 1)),
Vrec

where G is the amplitude of the signal EM-mode.

B The radiometric equation

SNR = Duignal | A , (4)

noise

where Poise = T'Av — the thermal noise power (ws < T).



Amplitude and Geometric Form Factor

B ALP
G= g9377E9m32 thec emW, (5)
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TMOIO and TEOH modes
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Separated receiver
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Nested receiver
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Asymptotic behaviour of € at high masses

B Separated receiver, TMg1g

mard)? exp(—ma-d
G o 44)[meﬂd)—3@@mm@]a Iﬁzéj )
My mi/
%+1 (mA,d)
exmy X exp 5
B Other cases ( 0
exXpl—mar
G x p73A
m3,

% mA/d
€EX MMy X exp B

14/21



Dependence on d
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Separated receiver
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Nested receiver
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Asymptotic behaviour of g4~ at high masses

B Separated receiver, TMg1g

g x 3 (15)

od
Gary X mj X exp <m > (16)

B Other cases ( 0)
exp(—mq

17
G o - (17)

5 od
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Dependence on d
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Results

B The LSW cavity setups with thin wall for DP and ALP search
were considered

B It has been shown that using a thin-wall installation, it is possible
to significantly increase the coverage area

B Asymptotical approximations of sensitivity at high masses were
analytically calculated
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