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Motivations

* (1) Chip-sized NMR Gyroscope
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* (2) Spin-gravity interaction y6§ g = #{10.4 nHz}S =
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Detection Methods for Dual Nuclear-spin Comag.
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Rb-noble gas Spin-Exchange: Hep = aS - K
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« Alkali S Fermi-contact w/ noble-gas nucleus K
* Enhanced fields < frequency shifts
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Gist
* 1) Pulse-train 8’Rb magnetometer -> High SNR Noble-gas Detection

* 2) Ramsey scheme with 8/Rb pulse train -> Precise measurement

* 3) Rotating 3/Rb pulse train -> Accurate measurement



3/Rb Magnetometer

* 3’'Rb 1 pulse train
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3/Rb Magnetometer Comparison

1.2 us pulse length, Rb-N, cell (No Hgx broadening)
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Rb-Xe Decoupling: How good is it? [Hsx =07

* 10* decoupling factor of K-S (along z and x)
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n-the-dark’ Pulse train -> Precision
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n-the-dark’ Pulse train -> Precision
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Rotating Pulses-> Accuracy |
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* Null effect of pulses on 3He-12°Xe freq. ratio by rotating pulse train
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Rotating Pulses-> Accuracy
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*He-12°Xe Comagnetometer with
Pulse-train 3/Rb Detection & Decoupling

* Detection using 3’Rb Pulse-train Magnetometer
* Precision at 10 nHz level

* Accuracy by rotating pulse train
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