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Abstract The nonlinear absorption properties of eosin Y (EY), zinc phthalocyanine (ZnPc), and EY/ZnPc composite
films are investigated by the Z-scan technique using laser with a pulse energy of 130 pJ, a pulse width of 4 ns, and a
wavelength of 532 nm. The experimental results show that EY has intense saturable absorption (SA) while ZnPc has
strong reverse saturable absorption (RSA). The absorption properties enhance with the rising mass concentration, and
both EY and ZnPc exhibit good stability in repeated tests. EY/ZnPc composite polyvinyl alcohol (PVA) films possess both
SA and RSA characteristics. The transmittance of composite films can be adjusted by the mass fraction ratio change of EY
and ZnPc. Moreover, the nonlinear absorption coefficient of the material can be adjusted, and the "addition" of material
limiting properties is achieved. The composite materials can be used in new types of optical devices, such as optical
limiters and optical switches.
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Fig. 2 UV-Vis absorption spectra of PVA, EY/PVA, ZnPc/
PVA, FH2, and FH4 films
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Table 1 Parameters of eosin Y and zinc phthalocyanine films

Mass fraction of EY/PVA /(10 ° g-L™") Mass fraction of ZnPc/PVA /(g-L ")
Parameter
1.5 3.0 4.5 0.45 0.65
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Fig. 5 Open aperture Z-scan curves of zinc phthalocyanine/

PVA films for different mass fractions
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Table 2 Compositions of composite films

Film Mass fraction of ~ Mass fraction of I,/ B/ L/ Im %% / Modulation
ZnPc /(g-L7") EY /(10°g-L™") (10°W-cm™?) (em-GW ™) (10°W-cm ?) (10 *esu) depth /%
FH1 0.45 1.5 9.40 4.61+0.58 0.177 1.13 11.78
FH2 0.45 3.0 9.40 3.56+0.35 0. 186 0. 87 7.80
FH3 0.65 1.5 9.40 5.8040. 27 0.165 1.42 14.53
FH4 0.65 3.0 9.40 4.10%0.75 0.172 1.00 10. 28
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