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PLASMONIC RESONANCE

a a~lcm <= V,.s ~ 10GHz

Z

d
/ \ h_.a —|C12 —
\ / j 1]

<3 |1 <1 I~ 1~ |~

ME
Co 5 with different

prc r single parts.
TM ;9 IR R
L _
S~ - AU Uul
y
1202 ¢ N 1
res T T " a\l 2nln(a/7)

Belov et al., JEWA 16, 1153-1170 (2002)
Sikivie, Phys. Rev. Lett. 51, 1415 (1983) Lawson et al., Phys. Rev. Lett. 123, 141802 (2019)



TUNIN
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TUNING

- First resonance frequency versus wire shift
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LATERAL TRANSLATION
Theoretically feasible but nontrivial implementation in closed cavities

055013 (2022)
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UC BERKELEY: TUNING

FROM PLANES TO CELLS
Most practical, volume conserving
16% dynamic range in frequency

Kowitt et al., Phys.Rev.Applied 20 (2023)
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| ALPHA Phase Ia (2024-25)
Photonic band gap
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STOCKHOLM UNIVERSITY |

STARTING BIG
Clear plasmonic resonance
Lossy system

Tove Klaesson and Alexander Millar (2022)
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UNIBODY CAVITY

3D printed

* Al-Sil0Mg powder

e 25-70 um particles

« DC conductivity 25% of Al

FLAT RODS
Better connection rods-plate
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STOCKHOLM UNIVERSITY
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STOCKHOLM UNIVERGSITY: TUNING
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TUNING WITH SAILS
Theory and simulations from the ITMO/St. Petersburg group

(R. Balafendiev, P. Belov, M. Gorlach, et al.)



STOCKHOLM UNIVERGSITY: TUNING
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TUNING WITH SAILS

R&D towards optimized FOM actively pursued at Stockholm University
(G. Kaur.)
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PHASE IB RESONATOR

 Theory and simulation agree

* Scalable to arbitrary volumes

« R&D ongoing for tuning mechanism
«  28% tuning range (9.3 — 12.1 GHz)
* No unwanted TE or TEM modes

>>> NEXT: Cryogenic testing
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CURRENT STATUS

RIGGING
1-800-669-9738
BRANFORD, CT.

USDOT 056001

Construction of ALPHA under way : " R\H“ |

Experiment hosted at Yale
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16.4 Tesla superconducting magnet

Commissioning 2026-27




ALPHA 2.0: MAGNET FROM HZB TO ORNL

13 T magnet from HZB

50cm @) x 170 cm
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> 10 y of scientific use
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CONCLUSIONS

Axion frequency v, [GHz]

SEARCH FOR AXIONIC DARK MATTER 10% 1 o _1,0:
Mass range 40-80 peV 21 ALOSCOPES l ' Z
Compelling case for post-inflations axions I 3
= Pathfinder
S .
R&D AND TECHNOLOGY FRRL: RSTT
Innovative solutions in microwave technology § 3 Pt KSVZ
Synergies with multiple branches of physics i A g . prsz
r I-Buschmann (2021)
THE ALPHA EXPERIMENT 107

. 107 107° 104
Construction underway! 0 0 0

Commissioning 2026-27

Axion mass m, [eV/c?]
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THE ALPHA COLLABORATION
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