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Dark matter Axion search using quantum-coherence amplification mechanism

SASAO, Noboru
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In this study, we search for relatively light-dark particles (axions or dark
photons) whose masses are in the meV region using the method called a quantum coherence
amplification mechanism. For this purpose, (1) cesium atoms were selected as a target and
collected/cooled using magneto-optical trapping techniques. (2) The forbidden transition (8P-6P)
matrix element, a crucial parameter to determine the coherence of the cesium ensemble, was
experimentally determined. (3) In addition, we discovered periodic super-radiance in rare-earth
doped crystals.
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Experiment Theory

Transition A (nm) R (Hz) Ratio A (Hz) Ratio
8P3/5 — 6P /o 684 (8.56 4 0.54) x 10> (7.3240.50 0.98) x 10~° 2.27 6.99 x 1075
8P3/5 — 6P3)5 711 (7.17+£0.63) x 10! (6.13 4 0.56 +0.82) x 1075 2.21 6.83 x 107°
8P3/5 — 5D3/5 886 (1.17 £ 0.03) x 10° 1 3.20 x 104 1
8P3/9 — 5D5 /o 893 (9.58 £0.13) x 10° 8.19 +£0.24 £ 0.60 3.24 x 10° 9.86
8P /3 — 6P 715 (7.724£0.75) x 101 (9.10£0.914+1.22) x 106 4.55 11.1 x 1076
8Py — 5D3)5 892 (8.51 4 0.21) x 108 1 4.11 x 10° 1
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