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Effect of wavefront aberration on 3D point-spread function in
two-photon fluorescence microscopy

JIN Cheng, KONG Ling-jie

(Department of Precision Instrument, Tsinghua University, Beijing 100084, China)

Abstract. Two-photon microscopy has been widely adopted in biomedical study, such as neuro-
science and immunology. However, suffering from wavefront aberrations resulting from the inherent
optical properties and sample alignment, etc, the imaging quality will be degraded. Here, we analyzed
the effect of wavefront aberrations, described by Zernike polyminals, on 3D point-spread function in
two-photon fluorescence microscopy. Besides, we performed experiments for verification with the
spherical aberration as an example.

Key words: optical microscopy; two-photon fluorescence microscopy system; wavefront aberra-

tion; point-spread function; Zernike polynomials

High precision quantum dot fluorescence imaging positioning technique

CHEN Xing-yu*", SU Rong-bin*”, WEI Yu-ming*", LIU Shun-fa*"*,
YAO Bei-meng*”, YU Ying*¢, LIU Jin*", LI Jun-tao®®, WANG Xue-hua®"
(a. State Key Laboratory of Optoelectronic Materials and Technologies;

b. School of Physics; c. School of Electronics and Information Technology,
Sun Yat-Sen University, Guangzhou 510275, China)

Abstract. Self-assembled semiconductor quantum dots are one of the most likely candidate the
physical systems to realize ideal quantum light sources among atom-like systems. But only about 2
percent of single photons can be escaped since the quantum dots are located in the high refractive index
materials. The nano structures (e. g. the cavity) can affect the emission direction and then improve
the collection efficiency. In order to maximize this effect, it is necessary to place the quantum dot in
the place where the cavity mode is the strongest, and match its emission spectrum to the cavity re-
sonator peak. However, the position and spectrum of the quantum dots are random in the wafer as the
pattern has not been designed. The quantum dots are prepared at the maximum of the cavity mode to
reach the maximal effect of the cavity and realize the resonance between the dot spectrum and the har-
monic cavity peaks. In this paper, a high precision quantum dot fluorescence imaging technique with
the 10 nm resolution was proposed to solve this problem and increase the efficiency of single photons
extraction,

Key words: single-photon source; fluorescence imaging; quantum dots; optical positioning
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