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Abstract

Optical thin films were designed for plant growth and applied for simple greenhouse. Refractive index of
fluorocarbon thin film prepared by r.f. sputtering is lower than that of glass slide, and that of zinc oxide is much
higher than that of the glass slide. We have prepared thin film laminate, i.e., sputtered PTFE / ZnO / sputtered
PTFE laminate are formed onto glass slide substrates and employed for simple greenhouse. As a result, we
succeed in enhancement of the visible light transparency, whose wavelength is 400 to 650 nm, and decrease of the

infrared light transparency in the simple greenhouse. We have cultivated pea sprout into the greenhouse, and

confirmed that growth rate of pea sprout in the greenhouse employing the sputtered PTFE / ZnO / sputtered PTFE

laminate is faster than those of the sputtered thin film and glass slide without any coating.
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Fig. 1 Schematic diagram of sputtering equipment.

Table 1 Deposition conditions.

Target material PTFE

Gas Ar 0,
Discharge power (W) 35 150
Deposition time (min) 10 12
Film thickness (nm) 100 130
| PTFE 100nm

Slide glass 1.5mm

¢¢sﬁ,x”” PTFE 100nm

Fig. 2 Schematic diagram of sputtered PTFE thin film structure.

PTFE 100nm

7777777777777777777777 ZnO 130nm
PTFE 100nm

/ Slide glass 1.5mm

Fig. 3 Schematic diagram of sputtered PTFE and Zinc oxide
(ZnO) thin film.
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Fig. 4 Schematic diagram of simplified greenhouse,
(a)Overall simplified diagram, (b)Single schematic, (c)Internal
schematic, (d)Top schematic.
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Fig. 5 Transmittance spectra of PTFE and PTFE/ZnO/PTFE
laminate thin films sputtered onto glass side.
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Fig. 6 Humidity measurement (a: Absolute value b: Relative

value).
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Fig. 7 Temperature measurement (a: Absolute value b: Relative

value).
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