%47 K % 34 A Tk K FF IR Ca KM F R Vol. 47 No. 3
2024 # 3 )E] JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE) Mar. 2024

DOI:10. 3969/j. issn. 1003-5060. 2024. 03. 022

URAW A o8 il N o4 | AT CERT
H i€ 20 71 5 5 W ey 25 5 AL 5

CENE T K WyHisee, 28 A8 230601)

& E: 4 NIA A4 (nitrogen-vacancy , NV) .0 L F H BES I TR 2E s i ft op R 414N je — F
BB, X a0 [ e 0 AT S A JE e A R L B PR RRLLAM X NV .t [ e sl =i A A
I, SRR EE T 532 nm JOGIESHR L B NV @077 24 5B ] 2k, H 3T LB
R SEATBUE R, 15 2045 B FERB LR 8] BRIT 02 5 76 JL I B A 1 040 nm JOBX (6.0 5 s ] il 2k 2E 47 M
il s SEBS R SRR EE AW & . RIS LD AM T A RA NV s [ e BRI 32 ZL R B
Xof L ff A AL 2R 4R 5 b TR DI 40 mW Y 1 040 nm 3061 532 nm ot — R IR G, AT DL L B
A RS HIER T2 15 £550 30 4%

KB S NIA RSNV G s ATESN T2 s B2 s IR L1 MO s BUE B

hESES: 0413 XERFRRTD : A XEHE:1003-5060(2024)03-0422-06

Study of spin dynamics and charge state conversion of
NV center in diamond under NIR laser modulation

ZHAI Yunpeng, QIAN Peng, HU Jun, MA Yu, ZHANG Heng
(School of Physics, Hefei University of Technology, Hefei 230601, China)

Abstract; Near-infrared(NIR) light is an important method in the optical manipulation of spin states in nitro-
gen-vacancy(NV) center in diamond, which has a significant influence on the spin and charge state popula-
tion. Therefore, it is of great significance to quantitatively study the effect of NIR light on the spin dynamics
of NV center. In this paper, the time-resolved fluorescence of a single NV center under continuous 532 nm la-
ser was measured experimentally at room temperature. The transition rates between energy levels were ob-
tained through numerical simulation by establishing a seven-level model. On this basis, 1 040 nm laser was
used to modulate the time-resolved fluorescence of NV center, and the experimental data were in good agree-
ment with the numerical simulation. The results show that the influence of NIR light on the NV center spin
dynamics mainly lies in the improvement of charge state conversion rate. The ionization rate and recombina-
tion rate can be increased by about 15 and 30 times respectively via irradiation of 1 040 nm laser with 40 mW
power and 532 nm laser together.
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