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Table S1. Experimental parameters of H1 molecule.
	Dye
	λmax/nm
	Jsc/mA cm-2
	Voc/V
	FF
	PCE (%)
	

	H1
	476
	8.41
	[bookmark: _Hlk107938323]0.692
	0.71
	4.13
	












































Table S2. The parameters related to the performance of dye molecules H1, Q1, and Q2.
a.  is the excited state oxidation potential of the dye.
b.  is the free energy of electron injection.
c.  is the vertical dipole moment of the dye molecule.
d. LHE is light capture efficiency.
e.  is the excited state lifetime of the dye molecule.

	Dyes
	 a
	 b
	 c
	LHE d
	 e
	

	H1
	2.1242
	-1.8758
	12.6076
	0.976
	1.83
	0.107

	Q1
	2.201
	-1.799
	16.7531
	0.992
	1.43
	0.184

	Q2
	2.6425
	-1.3575
	16.5241
	0.995
	1.64
	0.320



































Table S3. Calculate the relevant parameters of PCE for DSSCs.
	Dye
	volum /Bohr3
	/ (10-7mol cm-2)
	
	/ (1020 cm-3)

	H1
	7652.62
	1.26
	0.05
	0.02564

	Q1
	8876.28
	1.08
	0.05
	0.02073

	Q2
	9087.98
	1.06
	0.09
	0.00484
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Figure S1. The optimized configuration of dye molecules.
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Figure S2. The optimized configuration of dyes/TiO2.
[image: ]
(a)
[image: ]
(b)

Figure S3. The PDOS graph of dyes/TiO2.
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