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Development of 3D camera for 3D imaging of an individual molecule in
biological sample
oTsuyoshi Matsuda, Satoru Fujiyoshi, Michio Matsushita
Department of Physics, Tokyo Tech, Japan

[Abstract] To visualize 3D molecular arrangements of individual molecules in biological
sample, it is necessary to minimize blinking and background noises at the same time. We are
developing 3D camera in order to remove these noises. 3D camera observes simultaneously the
axial sections of fluorescence image, and the blinking noise from an individual emitter becomes
zero. For axial localization, we used the axial sections in the airy disk, consequently,
background emission was suppressed, like a confocal microscope. The optical simulation of 3D
camera showed that the 3D localization precision is achieved 1 nm when the number of
collected photons reaches 7 x 10 counts.
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Fig. 2.Positional relationship of the target

Fig. 1. Schematic diagram of the 3D camera.
(A) Optical system of the 3D camera, (B) cross sections of the 3D psf.
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(A) 3D localization error as a function of N.

(B)Axial (2) localization errors as a function of the

Y coordinates of the background molecule.
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