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Abstract: In order to eliminate effect of fluorescert L.»aa diameter on measurement results in traditional microscopic point
spread function measurement method and improve the measurement accuracy, 2-D equivalent concentration distribution of
fluorescent beads was deduced based on theor tical simulation and least square fitting method. The imaging process of fluorescent
beads was simulated. The relationships »smong t1:zorescent beads diameter, full width at half maximum (FWHM) of fluorescent

beads intensity distribution and FWE™L of cvstem point spread function were analyzed by using the least square fitting method and

residual error fitting method. Precise ©% i correction model of point spread function was obtained.

The results show that the

relative error of point spread ‘urcvon FWHM is about 1% when measuring system point spread function with 100nm fluorescent

beads. The precise measr.rernen. of point spread function is realizable with the optimized model.
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Fig. 1 a—equivalent 2-D concentration distribution of beads bh—PSF and

BSF intensity profiles
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Fig.2 a—the revised fitting curve of data of formula (7)

b—the fitting

curve of residuals
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Fig.3 a—the revised fitting curves of data of formula (9) b—the fitting

curve of residuals
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2 EHRAERRAY HEHNE

R IRIEAS SCH T AR R Y AT SE P SRR SR
e IR) — R G2 3 R A [R) AR ) D6k iU , B 2
/NI DGR S B DGR EE 0 A B (v, y) fEH
RGP Y TR P (x,y) o SRS, 1 FHAR Y 22
JEHOK SR AS SCH SRR S8 BT A B (v, y) AT AL
ARG LRI Y RERE P (x,y) o

18] B 9 WA S B AR G fd T Oy 647nm 4
FETAR 132mW i [EABOLE1E U OGPk
I N =1.49 (100" il ¥ 5 , 815 R 4 ¥ 5ok ] EM-
CCD( Ixon DU-897D-C00 - #BV, Andor) ; 3256+ filf FH
PR Rl LIFE /3] T7280(20nm) , T7279 (100nm) ,

Wk P 660nm , K S HLG S 680nm,

EE:J: 20nm 7’72%%’(}* Dbead/FPSF <0.09 , E%%@J
AT CTBR MR AT A% R B (5 W EL R RS2 T, Al LA
NPTCHEE AT B (w0, y) BN ZR G LB 5 3 e
P (x,y) o 9T BUEAS SCH R H 09 Bl E A R A9 A 5K
P, mT LA T3 g 56 s ) 59 07 160k 42 8 20nm 2851
HERERAERR . D T R BT 2] Fog, SEH
— WA HIZAZEIK, 735K 1 F s I HBCEHIH

JOCHER W A S R AR AN S B, Horp 7
HERE HH A9 i FH B0 E At B PG Rk, SR 5 S i
(A FEOCRERUNIE Sb B/, B 0 i3 S B
BRI AT F g0

0.8F

0.6

0.4F

normalized intencicy

0.2}

0. e
-800  —400 0 400 800
position/nm

Fig.5 Determination of Fgp
a—f{luorescent beads image b—the larger version of fluorescent bead in

Fig.5a c—the normalized intensity distribution of the location in Fig. 5b
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Table 1  Experimental data of different diameter fluorescent beads
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