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Abstract A real-time imaging acquisition and analysis system is designed to investigate thin film growth on
transparent substrates using fluorescence microscopy. And eight growth parameters are proposed based on film
growth morphological feature. Besides, using home-made experimental system, we analyze the p-6P nanofiber
growth on the mica substrate dynamically, revealing the quasi-one-dimensional growth mode of the para-sexipheny
(p-6P) molecules on the mica substrate. As an important imaging technique for monitoring thin film growth. the
system is expected to play an active role in understanding micro-structural properties of thin film and the interactions
between film and substrate.
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Fig. 1 Schematic diagram of thin-film growth imaging

monitoring system using fluorescence microscopy
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Fig. 2 Architecture of image acquisition and analysis software for monitoring thin-film growth
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Fig. 3 Flow chart of EMCCD fluorescence image acquisition subprogram
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Table 1 Growth parameters and corresponding thin film growth characteristics

Index Growth parameters

Corresponding thin film growth characteristics

Island edge

Island growth area

Island growth size (length and width)

Growth geometric characteristics

Total fluorescence intensity

Average fluorescence intensity per pixel

Growth velocity

Maximum fluorescence intensity per pixel

Minimum fluorescence intensity per pixel

CHSECESHECHENCNS)

Standard deviation of fluorescence intensity

Growth uniformity
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Fig. 4 Structure of p-6P nanofibers island and a
region selection
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Fig. 6 Dimension of p-6P nanofiber island structure
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Fig. 7 Morphological image of a mica substrate
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Fig. 8 Dynamic growth process of p-6P on mica
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Table 2 Growth parameters of p-6P molecular nano-fiber corresponding to C(x,y) area in Figs. 8(a)~ (b)

Calculated value Clxy)ares
Growth parametst Fig.8(a) Fig.8(b) Fig.8(c) Fig.8(d)
Island edge ‘ L - N — N — |
Island growth area /pm? 0.256 2.714 11.11 21.86
Island growth size (length
and width) /um 0.96 and 0.32 4.32 and 0.64 13.6 and 0.96 23.2 and 1.12
Total fluorescence 86511328 106061368 122472048 185733040
intenisty pixel value pixel value pixel value pixel value

Average fluorescence 9569 pixel value 3149 pixel value

intensity per pixel

Max1mum ﬂuorespence 8532 pixel value
intensity per pixel

Minimum fluorescence 9946 pixel value 2649 pixel value

intensity per pixel
Standard deviation

of fluorescence intensity 317 pixel value

945 pixel value

3637 pixel value 5516 pixel value

9809 pixel value 10493 pixel value 13231 pixel value

2991 pixel value 4842 pixel value

1586 pixel value 22179 pixel value
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