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Axions are hypothetical pseudoscalar pseudoNambu-Goldstone bosons that could:
• Solve the strong CP problem of QCD 
• Account for the dark matter content of the universe
• Mix with photons at low energies

Haloscope approach to DM axion detection

Main detection strategy: 
Conversion of axions into 
photons under a strong 

magnetic field

AXION HALOSCOPES
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AXION HALOSCOPES

KONSTANTIN'S LAW:

ONE EXPLANATION OF THE 

PRINCIPLES OF A HALOSCOPE 

PER PATRAS WORKSHOP IS 

MORE THAN ENOUGH*

*You can refresh your memory checking my poster though
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THE RADES COLLABORATION
Started as a haloscope experiment exploring the use of multi cavity 
structures for bigger detection volumes at higher frequencies.



￼5

THE RADES COLLABORATION
Started as a haloscope experiment exploring the use of multi cavity 
structures for bigger detection volumes at higher frequencies.

10°
6

10°
5

10°
4

ma [eV]

10°16

10°15

10°14

10°13

10°12

10°11

10°10

10°9

|g
ag

|[
G

eV
°

1 ]

KSVZ

DFSZ II

X-rays

EBL

Ionisation

fraction

BBN
+N

eff

SN
1987A

Solar n

Horizontal branch

A
D

M
X

A
D

M
X

Sidecar

R
B

F+U
F H

A
Y

STA
C

H
A

Y
STA

CC
A

PP

C
A

PP

O
R

G
A

N

Q
U

A
X

R
A

D
ES

CAST

PVLAS

ALPS-I

OSQAR

CROWS

SN-g

M87

Hydra

A HESSFermi

Telescopes

Chandra

SHAFT

ABRA

10 cm

34.674 34.675 34.676 34.677
ma [µeV]

10°12

4 £ 10°13
6 £ 10°13

2 £ 10°12

Figure 4.20 - Frustrated wannabe theorist 
student working on the experiment

A first run inside of the CAST magnet in 2018 served as a proof of 
principle and allowed us to extract exclusion limits for a mass of 34.67 µeV



￼6

THE RADES COLLABORATION
Currently we are more than 30 
collaborators from more than 10 
different institutions working on 
cutting-edge technologies for 
high-frequency axion searches.
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HTS COATED PROTOTYPE

Increasing sensitivity of smaller cavities Superconducting taped cavities

Another approach for higher frequency searches in RADES

[arxiv:2110.01296]
IEEE Trans.Appl.Supercond. 32 (2022) 4, 1500605

ReBCO tapes provided by THEVA used (Critical field over 100 T)

Q-Factor shows almost no degradation up to 12 T

https://arxiv.org/abs/2110.01296
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DATA TAKING 2021 AT CERN
In 2021 a data taking was performed at the SM18 magnet testing facility at CERN

Rather simple setup with  27 hours of axion data taking recorded 
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DATA ANALYSIS
However the data analysis was complicated due to a rather complex gain curve structure on the receiver system

A principal components analysis was performed in order to remove the 
ease the effect of the DAQ noise structure
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(Details in the poster)
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DATA TAKING RESULTS
Last year we released the results for a first run with a high-temperature superconducting 
(HTS) coated cavity at the SM18 magnet testing facility at CERN

[arxiv:2403.07790]JHEP 04 (2025) 113

https://arxiv.org/abs/2403.07790
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Sergio Arguedas 
Cuendis 

Main responsible for the 
analysis

Yours Truly

Jessica Golm 

Responsible for the 
experimental setup 
and the data taking

THANK YOU FOR YOUR TIME, AND I HOPE 
TO SEE YOU AT THE POSTER SESSION

Peace, love, dark matter.


