Table 1: Experimental absorption maxima and computed excitation energies of the lowest excited state λmax (nm) for the dye in THF solution, together with the calculated oscillator strength (f) and excitation configuration.
	Methods
	λmax
(nm)
	Oscillator Strength (f)
	Main configuration

	B3LYP
	507
	0.39
	HOMO→LUMO (98%)

	CAM-B3LYP
	427
	0.63
	HOMO→LUMO (92%)

	P3PW91
	508
	0.39
	HOMO→LUMO (98%)

	ɷB97XD
	398
	0.68
	HOMO→LUMO (89%)

	Experiment
	439
	Taken from reference [33]


Table 2: Frontier molecular orbital energy values and the corresponding energy gap (Eg) of the different dyes in B3LYP level of 6-31G(d,p) basis set.
	Dyes
	HOMOs
	LUMOs
	Energy gap (Eg) 

	
	in (eV)

	SB
	-5.30
	-3.01
	2.29

	PT-BTBA
	-5.20
	-2.95
	2.25

	PT-EBTBA
	-5.12
	-2.98
	2.14

	PT-EBTEBA
	-4.99
	-2.92
	2.07


Table 3: Calculated maximum absorption wavelength (λmax/nm and corresponding vertical excitation energies in eV) and oscillator strength (f), orbital transitions of the studied dyes were calculated at the TD-CAM-B3LYP/6-311++G(d,p) level of theory in THF medium.
	Dyes
	Wavelength
	Oscillator strength

(f)
	Orbitals contribution

	
	Energy

(eV)
	λmax
(nm)
	
	Major
	Minor

	SB
	2.90
	427
	0.6372
	H→L (92%)
	H→L+2 (3%)

	
	3.94
	314
	0.3506
	H-3→L (10%),

H-1→L (68%)
	H-2→L (4%),

H→L+1 (8%)

	
	4.12
	300
	0.3199
	H→L+1 (53%),

H→L+2 (22%)
	H-2→L (7%),

H-1→L (2%),

H-1→L+2 (2%)

	PT-BTBA
	2.68
	461
	0.9881
	H→L (67%)
	H-3→L (11%),

H-1→L (18%)

	
	3.73
	322
	0.0074
	H-2→L (81%)
	H-8→L (3%), 
H-2→L+3 (3%), 
H→L+2 (8%)

	
	3.87
	320
	0.0406
	H→L (24%), H-3->L (31%), 


	H-1→L (31%),

H-5→L (8%)

	PT-EBTBA
	  2.67
	464
	0.5381
	H-1→L (21%),

H→L (73%)
	H-2→L (3%)

	
	3.51
	352
	0.0095
	H-1→L (65%),

H→L (20%)
	H-3→L (4%), 

H-2→L (3%), 

H→L+2 (3%)

	
	4.01
	308
	0.2817
	H-2→L (18%),

H→L+1(14%),

H→L+2 (31%)
	H-4→L (5%),

H-1→L (6%),

H-1→L+1 (3%),

H→L+3 (4%),

H→L+4 (2%)

	PT-EBTEBA
	2.44
	506
	1.1297
	H-1→L (27%),

H→L (69%)
	

	
	3.31
	374
	0.0039
	H-1→L (62%),

H→L (23%)
	H-3→L (2%), H→L+2 (5%)

	
	3.81
	325
	1.1983
	H-1→L+1 (16%), H→L+1 (30%),

H→L+2 (34%)
	H-3→L (3%),

H-1→L (2%),

H-1→L+4 (3%),

H→L+4 (3%)


     H- HOMO; L- LUMO
Table 4: The calculated redox potential of the ground state (
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 in eV), free energy change for electron injection (
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in eV), driving force of regeneration (
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 in eV) light harvesting efficiency (LHE in a.u.) and dipole moment (in Debye) of the studied dye molecules at CAM-B3LYP/6-311++G(d,p) level of theory in THF solvent medium.
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	LHE

(in a.u.)
	Dipole moment

(Debye)

	
	(in eV)
	
	

	SB
	5.30
	2.90
	2.40
	-1.60
	0.50
	0.99
	0.765
	4.55

	PT-BTBA
	5.20
	2.68
	2.52
	-1.48
	0.40
	1.05
	0.897
	6.01

	PT-EBTBA
	5.12
	2.67
	2.45
	-1.55
	0.32
	1.02
	0.846
	7.80

	PT-EBTEBA
	4.99
	2.44
	2.55
	-1.45
	0.19
	1.08
	0.924
	8.31
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