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Higgs boson production. Credits CMS/LHC
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d∼λ
V∼π xd²x height
P ∝ V x Q
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d∼λ/2
V∼lengthxheightxwidth
P ∝ A x Q

Resonant cavity (ADMX) Fabry-Pérot (DALI)
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Project Experimental
approach

Range
[μeV]

Sensitivity
[DFSZ > KSVZ ]

ADMX G2 
Cavity 

haloscope 25–? >KSVZ (?)CAPP
ORGAN
QUAX

ALPHA Plasma
haloscope 40– DFSZ

ALPS II Light shining 
through a wall ≲100 <KSVZ

BRASS Dish antenna
haloscope 40–4000 <KSVZ

DALI Fabry-Pérot
haloscope 25–250 DFSZ

IAXO* Helioscope <103 <KSVZ
∼104 DFSZ

MADMAX Dielectric
haloscope 40– DFSZ

Orpheus Fabry-Pérot (SC) 
haloscope 40– DFSZ

RADES Cavity filter halos. 25– KSVZ (?)
*BabyIAXO is ∼1/10 scale.  
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altazimuth
mount

Solenoid
superconducRng magnet

cryostat
(experiment)
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∼2m



ρhalo∼½ GeVcm-3

∼1018 axion/ liter
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a + B0 → γ
on antennas
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Planck

QUaD

BICEP
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DALI



H. Liebel 2011

4K 2K
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Q= ω x group delay∼ 104

N = number of layers ∼ 50

EXPERIMENTAL
APPROACH [2310.16013]
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θ parallel

θ perpendicular
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Rodrigues et al. 2019



Gallego et al. 2004

EXPERIMENTAL
APPROACH 

12

δG/G ∼ 10-4

δG/G << (δνa x t)-½→	t < 10 ms



IF signal

IF signal

IF signal

IF signal

IF signal

IF signal

IF signal

IF signal

heterodyne mixers

ΔP = … 
PCIe

(averaged
spectra)

Zynq 
UltraScale 
+ RFSoC 

ADC

ADC

ADC

ADC

ADC

ADC

ADC

ADC

(FFT + averaging)
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gaγ∝Tsys A-½ Q-½ effsys ttot B0
-1½ -½

·Tsys∼ TLNA + 3 x quantum noise (< 10 K at 60 GHz)
·A∼ 1 m2

·Q∼ 104 (40–50 layers ZrO2 , δν∼50 MHz )
·effsys  > 80 % 
·ttot∼ day  (t ∼ 1 ms)
·B0 ∼ 10 T
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SensiSvity to Halo AXION dark ma2er



‘fake’ DFSZ I axion flagged
at ≈24 GHz by DALI
Monte Carlo simulation
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[2310.20437]
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Credits C. O’Hare

40 < ma /μeV < 180
Buschmann et al. 2022
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Credits C. O’Hare
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Sensitivity to Halo DARK-PHOTON dark matter
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Sensitivity to GRAVITATIONAL WAVE BACKGROUND



STATUS
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Proof-of-concept run in preparation
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Observatorio Astronómico del Teide

Observatorio Astronómico del Teide - Google Maps https://www.google.com/maps/place/Observatorio+Astronóm...
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Teide Observatory
(Tenerife)
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11,13,17,19,30,40 GHz

(2012-)

Groundbird
145, 220 GHz

(2019-) LSPE/STRIP
43, 90 GHz

(2023-)

TMS
10-20 GHz

(2023-)
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