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Fig.S2. a)UV-Vis absorption spectra of carmine solution b) Photoluminescence spectra of Carmine solution

Fig.S1. Structure of Carmine dye molecule
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Crystallite size (D) is calculated from the Debye Schrerrer equation

𝐷 =  
𝑛𝜆

𝛽 𝑠𝑖𝑛𝜃
n- Scherrer’s constant (0.9)
𝝺-Wavelength of XRD (0.15406nm)
β- Full width half maximum
Ɵ-Diffraction angle

Table S1. Crystallographic information of Pure and carmine incorporated PVA samples



Fig.S3. Optical profilometry images of (a) unfilled PVA (b) films of carmine concentration 0.304 mM c) films of carmine 
concentration 1.216 mMM (d) films of carmine concentration 4.864 mM (e) cross-sectional view of the film of carmine 
concentration 4.864



Dye βx10-10 m/W References
Red beetroot 3.09 1

Curcumin 1.96 2

Spinach 0.87 3

neutral red 1.10 4

Quinazolinone 0.23 5

HC 0.72 ± 0.04 6

DTBT 1.05 ± 0.05 6

PCTB 1.22 ± 0.06 6

thiophene–imidazo[2,1-b][1,3,4] 
thiadiazole based azomethines

0.81 7

Carmine-PVA composite 3.10 Present work

Fig.S4. Illustration showing a) Sequential two-photon absorption of carmine in solution b) Sequential two- photon absorption in 1.216 mM 
sample

Table.2. Comparison of nonlinear absorption with other literature
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