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Detection of Axis Information of Two Adjacent
Nitrogen-Vacancy Centers with Multi Linearly Polarized Beams

Wang Jingru', Zhang Yong'

School of Sciences, Beijing University of Posts and Telecommunications, Beijing 100876, China

Abstract Negatively charged nitrogen-vacancy (NV) centers in diamond are attractive candidates because of their
excellent spin and optical characteristics for quantum information and metrology. To research these characteristics,
precise orientation of the NV axis in the lattice is essential. The information of axis orientation of two adjacent NV
centers in diamond can be efficiently measured through multi linearly polarized beams, and the method can measure
axial information of two adjacent NV centers from four possible axes.
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Fig. 1 Four possible orientations of NV centers Fig. 2 Two sets of polarization corresponding
of [100] sample in diamond. A, B, C, D denote the four to the four positions of
possible positions of nitrogen atom N atom in NV center

B CD AT AL, X T2 A NV 00,2 o =90 IHeim v Bl KIH. MM ¢ M 0°F 180° A8 LA, i
ANV @0 SR A WK 4 s, 24 N A6 D A B W, dhis = 4068 BT 45 21 196 38 23 A3 e 1 2 —#E
(9 B R N AT 07 B 58 = 45 be AT ] — 2R 85 2L 80— M . P00 = B T G L s S5 15 BG4 A
WA NV b4l A i HOGHR A i E 4 FiR, B 4 5 —F7 i 6 sk/NEC R iz 1 5 e,
P NV @08 N R E A E4 &4 BC.BD .BA .CD .CA DA, 2 5H1 3 SN, F15 2] i 525 24

022703-2



54, 022703(2017) BHSNBEIZHE www.opticsjournal.net

A B c D
Cv» C C N
c—l—c C+N N+C c—|—c edge 1
N C c
c
N—r— +c C—'—N c—'—c edge 2
c—r’—N N—|—c c+c C—‘—C edge 3

M3 NJETIEA.B.C.D WA B354z 1.2.3 S8 NV @052
Fig. 3 Projection of NV center of pumping 1, 2, 3 edges when N is in four positions A, B, C, D
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Fig. 4 Light intensity distribution. (a) Intensity distribution of pumping three edges of single NV centers;

(b) intensity distribution of pumping two adjacent NV centers of different axes
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Fig. 5 Schematic drawing showing the relation between the four possible NV orientations for [111]-oriented

sample and the magnetic field direction
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Fig. 6 (a) Intensity distribution of single NV center in [111] crystal orientation sample;

(b) intensity distribution of different combinations among NV2, NV3, and NV4
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