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The challenging mm/submm/THz desert

o Axions : Solves the Charge-Parity (CP) problem.

o Axion mass = Free parameter
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o Axions : Solves the Charge-Parity (CP) problem. a ¥
o Axion mass = Free parameter
o Inverse Primakoff effect: axion-photon conversion in strong magnetic fields.
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o Axions : Solves the Charge-Parity (CP) problem.
o Axion mass = Free parameter

o Inverse Primakoff effect: axion-photon conversion in strong magnetic fields.

é Detection traditionally based on haloscopes and coherent receivers. %
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o Axions : Solves the Charge-Parity (CP) problem. a
o Axion mass = Free parameter

o Inverse Primakoff effect: axion-photon conversion in strong magnetic fields.
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The challenging mm/submm/THz desert CCZD EX

o Axions : Solves the Charge-Parity (CP) problem.
o Axion mass = Free parameter

o Inverse Primakoff effect: axion-photon conversion in strong magnetic fields.

é Detection traditionally based on haloscopes and coherent receivers. é
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The challenging mm/submm/THz desert CCZD EX

o Axions : Solves the Charge-Parity (CP) problem.
o Axion mass = Free parameter

o Inverse Primakoff effect: axion-photon conversion in strong magnetic fields.

é Detection traditionally based on haloscopes and coherent receivers. é
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The challenging mm/submm/THz desert CCI/D EX

CADEXx: a novel and challenging experiment to search for dark matter axions in the range mq = 330-460 ueV (W-band: 86—
110 GHz). Also sensitive to dark photons.
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Estimate 50 sensitivity assuming:
------ 3 month exposure with NEP = 1071° W/\/Hz

8 year scan with NEP = 3 x 10~2° W/4/Hz

Magnetic field: B = 8T
Total cavity volume: V = 0.2L
Cavity quality factor: Q, = 2 x 10*




[JCAP 11 (2022) 044, arXiv:2206.02980]
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The CADEX team
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https://arxiv.org/abs/2206.02980

CADEXx conceptual design CaD EX

Technological challenges
Cryogenic background at

T =100 mK.
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9 T MAGNET

—]

Cryocooler
—

conversion signal from the o 1 c
. I = 2N =2 ¢
unpolarized background. < ZIR i 9—| —— <—-->-HALOSCOPE 58
e =7 3 I

Immerse haloscope array in
high static B =8-10T.

Calibration

waveguide
)
)
(7p]

half-wave

Rotating
plate

Cryocooler
S—

Detection system based on

Kinetic Inductance Detectors.




Generation: The haloscope CCI/D EX

Inverse Primakoff effect Generated Signal:
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Generation: The haloscope CCI/D EX

Inverse Primakoff effect Generated Signal:
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Detection: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.
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Detection: Kinetic Inductance Detectors

» Detection system based on superconducting Kinetic Inductance Detectors.
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Detection: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.

> State-of-the-art sensitivity
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CADEX status: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.

» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.
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CADEX status: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.

» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.

9 x 9 Ti/Al pixels on chip polarimeter demonstrator
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CADEX status: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.

» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.
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CADEX status: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.

» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.
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CADEX status: Kinetic Inductance Detectors

» Detection system based on superconducting Kinetic Inductance Detectors.

» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.

9 x 9 Ti/Al pixels on chip polarimeter demonstrator
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CADEX status: Kinetic Inductance Detectors

» Detection system based on superconducting Kinetic Inductance Detectors.

» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.

» Competitive sensitivity with NEP under no illumination of 3 x 10*° W/Hz°>
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CADEX status: Kinetic Inductance Detectors CaD EX

» Detection system based on superconducting Kinetic Inductance Detectors.
» Axion signature is linearly polarized - Development of on-chip polarimeter for W-band.
» Competitive sensitivity with NEP under no illumination of 3 x 10*° W/Hz°>

» Read-out system from t0.technology under tests.

Multipixel characterization set-up:

» Eight / ADC channels each capable of analysing
1023 tones simultaneously. Noise correlation.

> Fully portable system.

10 1

10~1

|S21]?

102

108

0.5 0.6 0.7 0.8 0.9 1.0




Summay CCLD EX
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» CADEX: a novel search for Dark Matter axions Frequency [MHz]
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The Canfranc Axion Detection Experiment
H B B BB EEEEm W

CUDEX

Alicia Gomez, on behalf of the CADEx Collaboration

Centro de Astrobiologia (CSIC-INTA)
agomez@cab.inta-csic.es —e———
| Thank you! |

CENTRO DE ASTROBIOLOGIA-CAB

|||| ASOCIADO AL NASA ASTROBIOLOGY PROGRAM

EXCELENCIA
¢ MARIA
) DE MAEZTU

% ___% “CsiC @

~ ¥ MINISTERIO
' DECIENCIA
E INNOVACION Financiado por

eeeeeeeeeeeeee

' 2nd Workshop of the CPAN Network on Instrumentation and Detectors

INVESTIGACION



