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WHY THE AXION?
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HALOSCOPES
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WHY HIGHER MASS: POST-INFLATION
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PLASMA HALOSCOPE: WIRE METAMATERIAL

* M. Lawson et al (2019)

* Wire Metamaterial = Artificial Plasma
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PLASMA HALOSCOPE: ELECTRICAL FIELD

* M. Lawson et al (2019)

* Wire Metamaterial = Artificial Plasma
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Electrical Field [Credit: Junu Jeong]



PLASMA HALOSCOPE: MECHANICALLY
COMPLEX TUNING

Electrical Field Before and After Tuning [Credit: Junu Jeong]
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AXION LONGITUDINAL PLASMA HALOSCOPE e
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ALPHA PARAMETER SPACE
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SPIRAL METHOD

8-arm Spiral Electrical Field [Credit: Junu Jeong]



SPIRAL DISTRIBUTION
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6-ARM PROTOTYPE




2D SPIRAL SIMULATION
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The form factor and quality factor for 2D simulation of a 6-arm
Spiral resonator [arXiv:2508.18145]



SCANNING RATES
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6-ARM PROTOTYPE
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Mode Map and Form Factor of 6-arm prototype
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6-ARM QUALITY FACTOR AND BEAD
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6-ARM QUALITY FACTOR AND BEAD
PULL
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DARK PHOTON RUN
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SUMMARY

* ALPHA is a collaboration dedicated to exploring the
high-mass axion range via plasma haloscopes

* The Spiral approach allows for enhanced scanning
speed and low mechanical complexity

* The 6-arm prototype has demonstrated its feasibility
and convergence between simulation and
measurements

* Aiming for a Dark Photon Run next year



BACK UP: PRODUCTION: POST-INFLATION

Buschmann, M., Foster, J.W.,
Hook, A. et al. Dark matter
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