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WE ARE HERE

ρDM ∼ ½ GeV/cm3 

∼1018 axion / liter
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DALI 
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CMBLab
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DALI 
CONCEPT
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DALI

Planck LFI (27-77 GHz) QUIJOTE-CMB MFI (10-42 GHz)
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Metamaterials
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Fabry-Pérot (Q=ωx𝜏g)

λ/8 λ/2 

4ν0cutoff

2024/11/21 I Javier De Miguel



N N-1       .  .  .       1   layers

mirror

gγ
γ

B0

a

x

λ/8

Cavities

Fabry-Pérot (FP) 

Metamaterials

MPA + Resonator

λ/8

λ/8

λ/2

λ/2

λ/2

2024/11/21 I Javier De Miguel



2024/11/21 I Javier De Miguel



altazimuth
mount

MRI-like
magnet
(solenoid)

cryostat

∼2
m

2024/11/21 I Javier De Miguel



DISCOVERY 
PROSPECTS
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Saikawa 2017
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Credits C. O’Hare

40 < ma /μeV < 180
Buschmann et al. 
2022

ΛCDM
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Fabry-Pérot

Credits C. O’Hare
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d ∼ λ
Power ∝ V ∝ λ²
 

d
d

d ∼ λ
Power ∝ A ∝̸ λ

Resonant cavity (ADMX) Fabry-Pérot (DALI)
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STANDARD HALO
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STREAMS I
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STREAMS II
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arXiv:2210.07367, 
Vogelsberger et al.

arXiv:2404.13970

GsF

∼ 2 year 
-1
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STATUS
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Scaled-down DALI prototype
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Cryogenics & Data Acquisition
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Calibration
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3-layer (proof-of-concept) prototype 20-layer prototype (manufacturing)

Frequency Tuner
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Magnet

2024/11/21 I Javier De Miguel



2024/11/21 I Javier De Miguel

DALI
prototype

B0
[ T ]

Area
[m2]

Range
[GHz]

Tsys
[K] Q

Sensitivity
in t∼1 day
gγ [GeV-1]

Scaled-
down ∼1 1/100 6-8  

31-35 ∼30 K ∼2,000
∼8,000 ∼10-11

full-scale
Phase I 9.4 1/2 6-60 2-10 K ∼50,000 ∼5x10-15

full-scale
Phase II 11.7 3/2 ∼10-100 2-10 K ∼70,000 ∼10-15



Key Takeaways:

1. DALI, new haloscope: MPA + FP

2. λ/8 & λ/2 (…) simultaneous resonance à faster scan

3.  only available equipment (e.g. MRI solenoid) à    
DFSZ sensitivity at >40 μeV

4.  Alt-azimuth mount & streams, HF-GWs, …

5.  Scaled-down prototype science for Q1 2025
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