Quantum entanglement of ions
for light dark matter detection

Summary

- Linear ion trap systems can be used as sensors for weak electric fields.

|:{> Electric fields induced from light DM (ALP and DP) can be detected.

- The DM signals can be enhanced by using entangled ions.
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Paul ion trap and qubits
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- lons are captured by trap of electric field.

- lons are aligned at balanced points

between the Coulomb and trapped potentials.
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Eigenstates of DM operators return its eigenvalues and
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number of ions /N appears in amplitude.

I:{> N? enhancement for probability rather than /N
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ALP/Dark photon DM Single ion case
- Light ALP/dark photon DM fields are coherently oscillating in their coherent times. Hyx = €EX,ZZ
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- Electric fields from DM are

, =, - When W = 11X, electric fields from DM excite the oscillator level coherently.
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The probability after a coherent time ' is
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- lon trap has good sensitivity for electric field! (95% C.L.)
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