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Decoherence: 
- Spin decoherence
- Electric charges 
- Gas atoms 
- Blackbody radiation 
- Rotation of nanodiamond
- Casimir force
- Vibrations and tilt
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Can gravitational effects 
be in a quantum superposition?

Δx ~ 250 µm

Closest 
approach ~ 200 µm
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Our experiment: optically levitated nanodiamond
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4 mbar

Still need a 
magnetic trap to 
have internal 
temperature ~5K
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Conclusions

- Dropping levitated nanodiamonds could test quantum gravity
- Purer nanodiamonds don’t heat up in an optical trap at 4 mbar, 

and have long-lived spin coherence




