Table 1 The HOMO and LUMO energy in eV at ground state obtained in B3LYP/ 6-311++G(d ,p)

	Dye
	HOMO 
(eV)
	LUMO 

(eV)
	Energy Gap (eV)
	
[image: image1.wmf]c

 

(eV)
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(eV)

	Ref. Dye *
	-5.15
	-2.62
	2.53
	3.88
	1.26

	A1
	-4.98
	-2.68
	2.30
	3.83
	1.15

	A2
	-5.08
	-2.63
	2.45
	3.85
	1.22


*[15]

Table 2
Static dipole moment (μ), mean polarizability (α0), polarizability anisotropy (Δα), First hyperpolarizability (β0) and second hyperpolarizability (γ) calculated at B3LYP level using 6-311++G(d,p) basis set
	Dye
	Dipole Moment (µ) in Debye
	Polarizability(α)

(x10-23 e.s.u)
	Polarizability Ansitropy(∆)

(x10-24 e.s.u)
	Hyperpolarizability

First order(β)

(x10-29 e.s.u)

	
	
	
	
	

	Ref. Dye*
	5.17
	3.75
	0.13
	2.04

	A1
	10.24
	3.61
	0.84
	1.37

	A2
	16.12
	4.31
	1.71
	3.21


*[15]

Table 3 
Absorption wavelength (in nm and eV), oscillator strength (f in a.u.), orbital transitions and light harvesting efficiency (LHE) of the studied dyes 

	Dye
	Wavelength
	f
	LHE
	Main Contributions

	
	nm
	eV
	
	
	

	Ref. Dye*
	688
	1.80
	0.6036
	0.7508
	H→L (100%)

	
	465
	2.66
	0.0581
	0.1252
	H-2→L (93%)

	
	462
	2.68
	1.1178
	0.6523
	H-1→H (81%)

	A1
	575
	2.15
	0.6995
	  0.7859
	H→L (99%)

	
	428
	2.89
	1.0905
	0.9188
	H-1→L (45%), H→L+1 (53%)

	
	411
	3.01
	0.0738
	0.1562
	H-1→L (53%), H→L+1 (45%)

	A2
	780
	1.58
	0.4475
	0.6431
	H→L (100%)

	
	520
	2.38
	1.168
	0.9320
	H-1→L (90%)

	
	492
	2.51
	0.0046
	0.0105
	H-2→L (100%)


         *[15]

H-HOMO, L-LUMO
Table 4
The calculated redox potential of the ground state (Edye eV), oxidation potential of the dye (Edye*in eV), absorption energy (Eλmax eV), free energy change for electron injection (ΔGinject in eV) of the studied dye molecules 
	Dye
	Edye
	Edye*
	Eλmax
	ΔG

	Ref. Dye
	5.15
	3.35
	1.80
	-0.65

	A1
	4.98
	2.83
	2.15
	-1.17

	A2
	5.08
	3.5
	1.58
	-0.5


*[15]
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