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AXION HALOSCOPES Ve

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 Iovﬂenergies
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AXION HALOSCOPES

Axions are hypothetical pseudoscalar pseudoNambu-Goldstone
« Solve the strong CP problem—=+=




THE RADES COLLABORATION

Started as a haloscope experiment exploring the use of multi cavity
structures for bigger detection volumes at higher frequencies. Current Status of RADES Installation in CAST’

65 CAST collaboration meeting

September 26, 2017
Antonio José Lozano Guerrero, Alejandro Alvarez Melcén, Benito
Gimeno Martinez, Igor Garcia Irastorza, Cristian Cogollos, Javier
Redondo, Carlos Peria, Juan Daniel Gallego, Babette Débrich and
Alejandro Diaz Morcillo
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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 yeV
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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

Another approach for higher frequency searches in RADES

Increasing sensitivity of smaller cavities :> Superconducting taped cavities

Thin Film (High Temperature) Superconducting Radiofrequency Cavities for the Search of
Axion Dark Matter

J. Golm (CERN), S. Arguedas Cuendis (CERN), S. Calatroni (CERN), C. Cogollos (ICC, Barcelona U.), B. Débrich (CERN) Show
oct4,2021 |[EEE Trans.Appl.Supercond. 32 (2022) 4, 1500605

[arxiv:2110.01296]
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https://arxiv.org/abs/2110.01296

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

N9918A FieldFox
Handheld -
icrowave DAQ amplifier
Parameter Symbol Value Anayr H - 50Q (54.4 ZB)
o - _,.,.,______._._._._._._.; .................................. -
Axion DM Density Pa 0.45 GeV cm ™3 ki } 52 o
°© “ 3 {3
Total cavity volume |4 (0.0288 £ 0.0002) L e I ittt il Stttk et \atittly T
Magnetic field B (11.7+0.1)T § } g & 3 Switch (375 dB)
Loaded quality factor ~ Qp, (36 656 £ 387) —
Coupling factor B (0.81+0.01)
Form factor C (0.634 £+ 0.001) - £ "
Cable attenuation n (0.85 £ 0.04) £ _J _ 2
E'; % Cav 1 (strongly coupled) - switch 1.0 m
Noise Temperature Tays (6.2+1.1)K P g =  Cav2(stronglycoupled)-switch 1.2m
£ 3 Switch 1 - outside 1.70 m
Switch 2 - outside 1.70 m
— Amp 1 - outside 1.80 m
Amp 2 —outside 1.80 m




DATA ANALYSIS %

However the data analysis was complicated due to a rather complex gain curve structure on the receiver system
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A principal components analysis was performed in order to remove the

ease the effect of the DAQ noise structure (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

RADES axion search results with a high-temperature superconducting cavity in an

11.7 T magnet

S. Ahyoune (ICC, Barcelona U.), A. Alvarez Melcén (Cartagena Politecnica U.), S. Arguedas Cuendis (ICC, Barcelona U.),
S. Calatroni (CERN), C. Cogollos (Garching, Max Planck Inst.) Show All(26)
Mar 12, 2024

JHEP 04 (2025) 113 [arxiv:2403.07790]



https://arxiv.org/abs/2403.07790

THANK YOU FOR YOUR TIME, AND | HOPE
TO SEE YOU AT THE POSTER SESSION
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Peace, love, dark matter.




