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Axion dark matter

» Axions from astronomical sources (Baby IAXO from Sun)

» Axions produced on lab (ALPS Il)
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« Axions in the galactic halo as dark matter

Diagram of the Primakoff effect (a-y coupling)




Axion dark matter

Axion’s parameter space
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Haloscope concept

Preamplifier Mixer

I FFT
L~

Magnet Cavity
Local
oscillator
¥
a
¥ g — | = Ayl 1078
&
v=mych
Frequency

g1
1+8m

P, = g2,pDM B*VQLG?,
(1]




Haloscope concept
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Rades setups

CAST - Rades SN18 - Rades
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More in T. Puig’s talk
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Future experiments

BabylAXO - Rades

KRt Dark Quantum
European Research Council ERC Synergy Grants 2023

Established by the Eurapean Commission
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Future experiments

| BabylAXO - Rades |

Scaled version
10 times smaller
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Future experiments

MPP Munch - Rades

Vertical cut tuning
Frequency range 8-9 GHz

Open
5mm
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Quantum sensors for haloscopes

Measuring power Counting photons
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Quantum sensors for haloscopes

Minimum detectable power vs. Temperature
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Quantum sensors for haloscopes

Qubit-based Single Photon Detector (SPD)

Qubit Excited State Probability
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Dixit et al. Searching for dark matter with a
superconducting qubit, Phys. Rev. Lett. 126
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Quantum sensors for haloscopes

Experimental setup Readout  Storage
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Quantum sensors for haloscopes

Dilution refrigerator




Quantum sensors for haloscopes

Measurement protocol

Parity measurement
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Quantum sensors for haloscopes

Dark photon sensitivity plot

Independent measurement with 30 parity measurements
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Thank you very much!!
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Drive frequency [GHz]

Two tone spectroscopy
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Rabi chevrons

Rabi
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Qvl

Single shot
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Characteristic times (Relaxation)

(a) Bloch sphere (b) Longitudinal relaxation
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Characteristic times (decoherence)

X2
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Aw~0.0 MHz

Thermal photons
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Ramsey chevrons (thermal photons in the cavity)

Time [us]
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2
Measurement setup 5 " n
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Detection protocol
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ERC sensitivity bands

Q 103 E L | u T
S
Q |

21 _
10 E o \\/ 1

= % Z

S _| g S

| 2 %‘ 2 g

1 O
10° E L =
E < ]
: 2 ]
s B KSVZ T
100 L |
D‘ E
_ % Dark
—-1L ar _
10 2 Quantum Quantum E
T | ! LF I ! I ! [ | ! I-IlFl [ |
107° 107 104

mg (eV)

200-500 MHz 8-18 GHz

29



	RADES project
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Rabi chevrons
	Single shot
	Characteristic times (Relaxation)
	Characteristic times (decoherence)
	Thermal photons
	Ramsey chevrons (thermal photons in the cavity)
	Measurement setup
	Detection protocol
	Número de diapositiva 29

