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Abstract
Films of pure and doped Polyvinyl alcohol (PVA) of (Al2O3) were prepared using the casting technique, The UV-Visible spectrophotometer was used to record the absorbance spectrum in the range of 200-1200 nm. the addition of Al2O3 highly enhances the UV absorption of the PVA host. The implanted film showed an optical transmittance of about 87%, The direct optical energy gap was reduced from 4.325 eV for PVA film to 4.225 eV for PVA-Al2O3 film by adding Al2O3 to the PVA host.
Introduction
Researchers are interested in polymer/inorganic composite thin films thanks to their potential uses in biology, electronics, optics, and data technology. they'll even be viable substitutes or substitute materials for a spread of other applications[1]–[3].
The aim of this work is the preparation and characterization of composite PVA–Al2O3 thin films via casting method at room temperature, The study includes measurement of optical spectra: transmission, absorption, index of refraction and optical bandgap.

Preparation of film
100 ml of PVA solution was prepared by dissolving 6 g of PVA in deionized water by magnetic stirring at 75 ° C for 2 hours by
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6%. Thereafter, 30 mg of Nano Al2O3 was mixed in 50ml of
PVA solution, magnetically stirred, followed by a two-hour repeated ultrasound for a 1% homogeneous dispersion solution.
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Figure. 1 Absorption spectra of PVA–Al2O3 thin film
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Figure2. transmittance spectra of PVA–Al2O3 thin films
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Figure.3 index n, as a function of wavelength for PVA for Al2O3.
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Figure.4 plot of pure and doped PVA film for Al2O3 doped.




The absorbance spectra of PVA films with Al2O3 were shown in Fig.1 From the figure, it can be seen that the doping of Al2O3 improves the absorbance of the pure PVA, and the absorbance was decreased sharply with increasing wavelength in the UV region, where its decreased gradually in the visible region. Figure 2 shows the PVA-Al2O3 thin films have high transmittance of 87% at 1100 nm. Figure 3 shows see a decrease in the refractive index with increasing wavelength. The plots of 𝑡ℎ𝑒 𝛼ℎ𝜈2, as a function of photon energy (hv) yield a good straight-line fit, for direct allowed transitions as shown the Figure 4. When added Al2O3 nanoparticles, The optical energy gap decreased from 4.32 eV of pure PVA to 4.23 eV of PVA-Al2O3.
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) 	CONCLUSION	
Composite PVA–Al2O3 thin film was prepared on a glass substrate by a very simple and cost-effective casting technique. The addition of Al2O3 highly enhances the UV absorption of the PVA host, especially below 250 nm the poor absorbance in the visible region indicated that the composite films have higher transmittance The implanted film showed an optical transmittance of about 87%. The direct optical energy gap was reduced from 4.325 eV for PVA film to 4.225 eV for PVA-Al2O3 film. The presented in this work paves the way to fabricate optical multifunctional smart devices.
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The refractive index n and the extinction coefficient k, which are commonly
referred to as optical constants, are derived utilizing the fundamental
relationships between photon transmittance T and absorbance A.

Iy = Ipe™ ™ ... [©)

Where I; is the incident photon energy, I, is incident photon energy at the
surface of a material and d is the thickness

the optical absorption coefficient o can be calculated by:

ad =2.3034 ....... 2)
where absorbance is A = log;—0
d

the reflectance R can be calculated by:

The refractive index n can be calculated using the following formula:

_ a+R)
n= gy e “)

where A is the wavelength of the incident photon
(ahv)* = A(hv — Ep) ........ )

Where a is the absorption coefficient, hy, is the photon energy, the factor A
depends on the transition probability and can be constant within the optical
frequency range The n has value such as 2 or 1/2 depending on whether the
transition is direct or indirect ,The usual method for calculating Egis plotting
(ahv)™ versus hv, and the optical energy gap Egcan be determined by
extrapolating the graph's line part to the photon energy axis.




