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I In the case of ultralight dark matter (e.g. axion like particles )
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- and there are many candidates (theoretical models) (like an effective magnetic field )

US Cosmic Visions: New |deas in Dark Matter 2017 : Community Report detectable through a magnetic Sensing Via Spins

Diamond nitrogen vacancy (NV) center - Two level system and spin manipulation
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- ensemble with low temp measurement is promising

Nature Materials, 8, 383 (2009)

Experiment : strategy and schedules FY2024 : demonstration at room temp.
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diamond substrate <100>, 3x3x0.5 mm, NV : 4.5 ppm
| Laser power set 9.2 W - luminescence dependent on the NV spin state
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But the laser malfunctioned.
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Measurement using 0.4 g diamond detector FY2025 : low temp experiment to improve n,,, and T,

(NV 1 ppm ~1.6 X 10%//cc) x 1yr achieves
XENONNT (solar axion search, with 5.9 ton LXe) . Minimumtemp 4K B
first physics goal : Optical system will be constructed - 5opticalwindows [

axion like DM search with a sensitivity surpassing  to perform the magnetic sensitivity : ‘z’iz';a;i:;;()sggm

XENONNT by 2030 for dark matter search Chamber : ¢53;‘m 63 mm

table-top cryo-station was installed.
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