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Pie chart of the universe

26% Dark Matter

5% Baryon

2018 Planck Results
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Dark matter Candidates
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Light dark matter search

Light Dark Matter Search with Nitrogen-Vacancy Centers in Diamonds

So Chigusa,l'2 Masashi Hazumi,> % > 67 Ernst David Herbschleb,® Norikazu Mizuochi,® *3 and Kazunori Nakayamam’?’

arXiv:2302.12756
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Diamond nitrogen vacancy (NV) center
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4 directions of NV center
Sasaki, 20210603_natsugaku_text.pdf (2021)
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Diamond nitrogen vacancy (NV) center
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Optical property and response to external field

Photo-luminescence contrast of NV center response to external field
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Rev. Mod. Phys., Vol. 92, No. 1 (2020)
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two level system as a quantum sensor
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Magnetometry using NV center
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Magnetic sensitivity

N &< : ideally, determined by the number of NV
Vnyy T (nyy) and the spin coherence time (T,).
NV temperature | sensitivity Ny T,
Single RT 9.1 nT/VHz ™! 1 2.4 ms’i
ensemble RT 9 pT/VHz™2 | 1.4X 101 /(8.5X10*mm?3)"2 | 40 ps*3
Single 77 K 1 0.6s™%
*1 : Nat Commun 10, 3766 (2019), *2: Phys. Rev. X 5, 041001 (2015)
*3 : npj Quantum Inf 8, 95 (2022) ([P1] 5 ppm,NV ensemble, T, =40 ps ), *4 : Nat Commun 4, 1743 (2013)
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Experimental setup at KEK
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Measurement setup
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Nuclear Inst. and Methods in Physics Research, A

Diamond D FH L&
5.5 X104 ph/MeV
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FI.SEVIER journal homepage: www.elsevier.com/locate/nima

Basic characteristics of synthetic-diamond scintillator

Atsuhiro Umemoto *', Takashi lida ”, Masao Yoshino ¢, Akira Yoshikawa >, Shintaro Nomura *
https://doi.org/10.1016/j.nima.2023.168789
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N. Mizuochi (Kyoto University), H, lizuka and K. Yatsugi (Toyota Central R&D
labs), Y. Kondo (KEK), K. Nakayama and S. Chigusa (QUP)

« Diamond scintillating bolometer(ZBd L T

T. lida (Tsukuba University), M. Yoshino, S. Kurosawa, A. Yoshikawa and
K. Ishidoshiro (Tohoku University), T. Oshima and Y. Murayama (NAOQO)),
T. Taniguchi, M. Miyakawa and C.Shinei (NIMS), Y. Miyamoto (AIST)
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S. Nomura (Tsukuba University), S. Sasaki (Niigata University)
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