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Abstract The optical recording properties and parameters of dithienylethene are investigated by the fluorescence
spectrum conversed by ring-opening two-photon absorption and the fluorescence-quenching spectrum. Its nonlinear
absorption coefficient is 3.46 X107 m«W ', the power density threshold of the two-photon absorption conversion

. Based on

is 107.36 GWecem ™ ?, and the power density threshold of the fluorescence quenching is 2.89 GWecm™
these measurement parameters, a resolution of 60.0 nm in super-resolution optical storage is theoretically calculated
and obtained, and a kind of recording and reading method for the information of the two-photon-dual-beam super-
resolution optical storage based on diarylethene is designed. The results indicate that, the dithienylethene possesses
the characteristics such as photo-induction-photo-inhibition, nonlinear absorption and fluorescence-quenching, and is
an excellent optional material for the super-resolution optical storage.
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Fig. 1 Optical paths. (a) Optical path for Z-scan; (b) optical path for detection of fluorescence spectrum
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Fig. 2 Spectrum versus time and cycle diagram of fluorescence switch. (a) Ultraviolet-visible absorption spectrum

versus UV irradiation time (inset: structure of diarylethene D1); (b) fluorescence spectrum versus time;

(c¢) fluorescence spectrum conversed by ring-opening versus time under irradiation by 375 nm laser;

(d) cycle diagram of fluorescence switch under alternating irradiation by ultraviolet and visible light
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Table 1 Conversion power density threshold of ring-opening two-photon absorption and

photon energy threshold versus wavelength

Wavelength /nm 740 760 780 800
Power density threshold /(GWecm %) 107.36 173.53 198.75 251.87
Photon energy threshold /(10* GJ+mol 'ecm *) 1.896 2.91 3.175 3.92
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Fig. 3 Test results. (a) Fluorescence spectrum conversed by ring-opening via two-photon absorption versus time

(inset: fluorescence intensity contrast versus ring-opening two-photon absorption conversion power density;

(b) data and fitting results from ring-opening Z-scan; (c) schematic of photon-erasing effect of diarylethene

D1 in super-resolution optical storage; (d) fluorescence-quenching spectrum of diarylethene D1
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Table 2 Fluorescence quenching contrast versus power density

Power density /
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Stable value under

) Initial value /photon A B
(GWeem ) value /photon 375 nm irradiation /photon

1.44 19631 2660 7.4 14707 1.3
2.53 14750 1868 7.9 5845 2.5
2.75 12535 1629 7.7 3452 3.6
2.89 19932 2486 8.0 4970 4.0
3.37 15282 1820 8.4 3572 4.3
3.86 14380 781 18.4 1847 7.8
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Fig. 4 Calculation results of effective absorption intensity of two-photon-dual-beam and absorption intensity resolution.

(a) Effective absorption intensity when inhibition ratio is 2; (b) effective absorption intensity resolution

under different fluorescence intensity contrast; (c) simulated longitudinal resolution of linear energy absorption intensity;

(d) simulated longitudinal resolution of effective absorption intensity; (e) simulated effective absorption

intensity after threshold control; (f) effective absorption intensity of diarylethene D1 under maximum resolution
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Fig. 5 Schematic of optical recording and reading of diarylethene D1. (a) Super-resolution; (b) original
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