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Electron Penning trap
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monitor the cyclotron state by quantizing axial shift

jump in cyclotron mode = w, shift = z = classical current signal



Electron Penning trap
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Background-free detection
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[S. Peiland G. Gabrielse, Phys.Rev.Lett.83(1999)7]

Proof-of-principle experiment: Background-free over 7.4 days!
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Resonance & Selection Rule

Selection Rule: only one jump at a time.
Due to the small coupling with dark matter

First-order perturbation theory applied [



Resonance & Selection Rule
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Selection Rule: only one jump at a time.
Due to the small coupling with dark matter

First-order perturbation theory applied [
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Focusing—Effect of Cavity
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Global Optimization
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“Preliminary”
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Conclusion

o Try to Detect meV Dark Matter

o Using Electron Trap as a Detector
o Background-free Over 7.4 Days

o Results Enhanced by Focusing

o Increase the Result by Optimizing Some Parameters
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