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1. Fig. S1: Plots of the halide and mixed perovskite’s band gap with photon energy

2. Fig. S2: Plots of extinction coefficient of the halide and mixed perovskite’s with wavelength

3. Fig. S3: Plot of (n2-1)-1 vs (hv)2 for halide & mixed halide perovskites
4. Fig. S4: Plot of (n2-1)-1 vs λ-2 for halide & mixed halide perovskites
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Figure S1: Plots of (
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)2 versus photon energy, 
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 for mixed halide perovskites comprising of MAPbI with different amount of (a) MAPbBr3, (b) MaPbCl3 (c) MAPbI3 with MAPbBr3 as inset (d) combination of the three halide perovskites with MAPbCl3 as inset.
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Figure S2: Plots of extinction coefficient , k versus wavelength, λ for mixed halide perovskites comprising of MAPbI3 with different amount of (a) MAPbBr3, (b) MaPbCl3 (c) combination of the three halide perovskites

The extinction coefficient which measures the quantity of light lost due to scattering and absorption per unit distance of the penetration medium (Gedi et al., 2015) is presented in fig S2. Generally, all the perovskite samples showed that small quantity of light was lost but MAPbBr3 samples has the lowest values, which is evident in the good absorbance of the films compared to other samples. The band gap of hybrid perovskite samples showed changes in band gap as seen in figure S1(a&b). In the samples containing varying volume of methylammonium lead chloride, (hybrid MAPbCl3 sample) the estimated band gap obtained is in the same range as the MAPbI3 sample, which implies that the addition of MAPbCl3 (which has the highest band gap) to MAPbI3 enhances dispersion, the carriers and better mix-ability compared to MAPbBr3 counterpart (Mosconi et al., 2013; Ha et al., 2014). In the samples with varying concentrations of methylammonium lead bromide, (hybrid MAPbBr3 Sample) which had an estimated band gap slightly lower compared to the MAPbBr3 sample, which may be related to the asymmetry of MAPbBr3 in their band edges (Schulz et al., 2014). The obtained band gaps are in range with reports by (Philippe et at., 2015; Chae et al., 2015; Park et al., 2015) for mixed hybrid perovskites, though the values of the band gap obtained were slightly higher than the report of Atourkia et al., 2016 and Misra et al., 2016), due to the film preparation technique adopted in this work.
The optical dispersion characteristics of the deposited films were also studied. The single term Wemple DiDomenico oscillator formulae was applied in determining the expression of the parameter n below the optical band gap in relation to the energy.

The dispersion relation is given by the formula (Wemple, 1971):
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where Ed is the dispersion energy and E0  is the single oscillator energy. The oscillator energy is usually estimated from the relation (Tanaka, 1980): 
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 and the dispersion energy given by Gonza´ lez-Leal, 2013:
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The average value of Ed = 9.36 eV E0= 2.76 eV. The static refractive index, n0 can be determined by using the expression 
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The single term Sellmeier dispersion relation can be applied for evaluation of the dispersion

of n in the long wavelength region (Palik, 2012):
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Simplified further, we have:
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(5a)
where 
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 is defined as average interband oscillator wavelength and 
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is average oscillator position. In Fig. 4.2b we plotted the graph of (n2-1)-1 versus 
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parameters were determined from the slope (
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were 332 nm and 2.66 x10-5 nm-2 respectively.
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Figure S3: Plot of (n2-1)-1 vs (hv)2 for mixed halide perovskites comprising of MAPbI3 with different amount of (a) MAPbBr3, (b) MaPbCl3 (c) combination of the three halide perovskites
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Figure S4: Plot of (n2-1)-1 vs λ-2 for mixed halide perovskites comprising of MAPbI3 with different amount of (a) MAPbBr3, (b) MaPbCl3 (c) combination of the three halide perovskites
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