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Fig. S1 Optimized structure models of (a) TiO2 and (b) Au-TiO2
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Fig. S2 Schematic diagram of preparation process for Au nanocrystals-embedded TiO2 nanofibers
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[bookmark: OLE_LINK105]Fig. S3 (a) TEM image of Au nanocrystals prepared by laser irradiation (insert, Mie-scattering image of laser-manufactured Au colloidal solution), (b) HRTEM image of Au nanocrystal and (c) particle size distribution histogram of Au nanocrystals
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[bookmark: OLE_LINK25]Fig. S4 XRD patterns and Rietveld plots of TiO2
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Fig. S5 XPS spectra of Ti-2p peaks of TiO2 and Au-TiO2
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[bookmark: OLE_LINK28]Fig. S6 SEM images of TiO2 and Au-TiO2 nanofibers
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[bookmark: OLE_LINK38]Fig. S7 SEM image of TiO2 nanofibers with Au nanoparticles prepared by the traditional method with surfactants

[image: ]

[bookmark: OLE_LINK66]Fig. S8 TEM and HRTEM images of TiO2 nanofibers
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[bookmark: OLE_LINK71]Fig. S9 EDX mapping images of TiO2 nanofibers (Ti and O elements)
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[bookmark: OLE_LINK81]Fig. S10 Schematic diagram of the photodetector measurement system
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[bookmark: OLE_LINK87]Fig. S11 LSV curves of TiO2 and Au-TiO2 in illuminated conditions
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[bookmark: OLE_LINK92]Fig. S12 I-t curves of TiO2 and Au-TiO2 in illumination conditions at an external bias voltage of 1V
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[bookmark: OLE_LINK96]Fig. S13 UPS spectra of (a) Au-TiO2 and (b) TiO2
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[bookmark: OLE_LINK99]Fig. S14 Structure diagram (a) and optical photograph (b) of photo-assisted coin cell
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[bookmark: OLE_LINK100]Fig. S15 Discharge-charge curves of TiO2 samples at 0.2 A g-1 in the dark and light conditions

[image: ]
[bookmark: OLE_LINK101]Fig. S16 dQ/dV versus voltage of TiO2 samples at 0.2 A g-1 in the dark and light conditions
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[bookmark: OLE_LINK102]Fig. S17 Photo-conversion efficiency of TiO2 and Au-TiO2 photocathodes under illumination at 3.0 A g-1
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[bookmark: OLE_LINK31]Fig. S18 Z′ vs ω−1/2 curves of TiO2 and Au-TiO2 in the dark and light conditions
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Fig. S19 TEM images of Ag (a) and Pt (b) nanocrystals prepared by laser irradiation
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Fig. S20 UV-vis absorption spectra of the Ag nanocrystals, Pt nanocrystals, Ag-TiO2 nanofiber and Pt-TiO2 nanofiber
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Fig. S21 SEM images of (a) Ag-TiO2 and (b) Pt-TiO2 nanofibers
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Fig. S22 EDX mapping images of (a) Pt-TiO2 nanofiber (Ti, O and Pt elements) and (b) Ag-TiO2 nanofiber (Ti, O and Ag elements)

Table S1 Refinement results of TiO2 and Au-TiO2
	Phase  
	
	TiO2
	Au-TiO2

	Symmetry
	
	anatase
	anatase

	Space group
	
	I41/amd
	I41/amd

	Cell parameters
	a(Å)
	3.7771 (1)
	3.7779 (0)

	
	b(Å)
	3.7771 (1)
	3.7779 (0)

	
	c(Å)
	9.4550 (3)
	9.4559 (1)

	
	()
	90 (0)
	90 (0)

	
	()
	90 (0)
	90 (0)

	
	()
	90 (0)
	90 (0)

	
	V (Å3)
	134.892 (1)
	135.013 (0)

	
	Rwp(%)
	6.61
	7.23

	Agreement factors
	Rp(%)
	5.18
	5.52

	
	2
	1.536
	1.668


Table S2 ICP data of Au-TiO2
	Sample
	Au
	Ti
	O

	Au-TiO2
	~4.1%
	~95.9 %
	/

	TiO2
	/
	~100 %
	/


Table S3 Specific capacities of TiO2 and Au-TiO2 in dark and light condition at different current densities
	Current density
	Capacity
 (mAh g-1)
	TiO2
	Au-TiO2

	
	
	Dark
	Illuminated
	Dark
	Illuminated

	0.2 A g-1
	discharge
	185
	218 (18 %)
	203
	276 (34 %)

	
	charge
	178
	208
	199
	267

	0.5 A g-1
	discharge
	165
	198 (21 %)
	182
	251 (38 %)

	
	charge
	154
	187
	175
	243 

	1 A g-1
	discharge
	144
	182 (27 %)
	164
	233 (42 %)

	
	charge
	136
	175
	158
	226

	2 A g-1
	discharge
	125
	162 (30 %)
	143
	204 (45 %)

	
	charge
	116
	151
	135
	197

	3 A g-1
	discharge
	88
	121 (37 %)
	105
	163 (55 %)

	
	charge
	79
	112
	96
	153




[bookmark: OLE_LINK103]Table S4 Discharge-charge voltages of TiO2 and Au-TiO2 in dark and light condition at different current densities
	Current density
	Voltage (V)
	TiO2
	Au-TiO2

	
	
	Dark
	Illuminated
	Dark
	Illuminated

	0.2 A g-1
	discharge
	1.710
	1.741
	1.738
	1.755

	
	charge
	1.967
	1.931
	1.958
	1.896

	0.5 A g-1
	discharge
	1.710
	1.727
	1.715
	1.745

	
	charge
	1.988
	1.959
	1.980
	1.918

	1 A g-1
	discharge
	1.696
	1.721
	1.698
	1.739

	
	charge
	2.053
	2.008
	2.046
	1.954

	2 A g-1
	discharge
	1.644
	1.663
	1.655
	1.693

	
	charge
	2.110
	2.071
	2.100
	2.030


Table S5 Photo-conversion efficiency of Au-TiO2 photocathodes under dark and illuminated at different current densities
	Current density (A g-1)
	Charge capacity (mAh g-1)
	Energy (mW h)
	Illuminated
Time (h)
	Photo-coversion efficiency (%)

	
	Dark
	Illuminated
	Dark
	Illuminated
	
	

	0.2
	199
	267
	0.239
	0.267
	1.34
	0.042

	0.5
	175
	243
	0.210
	0.243
	0.49
	0.135

	1.0
	158
	226
	0.190
	0.226
	0.23
	0.313

	2.0
	135
	197
	0.162
	0.207
	0.11
	0.818

	3.0
	96
	153
	0.115
	0.153
	0.06
	1.267


[bookmark: _Hlk177650058]Table S6 Photo-conversion efficiency of TiO2 photocathodes under dark and illuminated at different current densities
	Current density (A g-1)
	Charge capacity (mAh g-1)
	Energy (mW h)
	Illuminated
Time (h)
	Photo-coversion efficiency (%)

	
	Dark
	Illuminated
	Dark
	Illuminated
	
	

	0.2
	178
	208
	0.214
	0.228
	1.04
	0.027

	0.5
	154
	187
	0.185
	0.196
	0.38
	0.058

	1.0
	136
	175
	0.163
	0.175
	0.18
	0.133

	2.0
	116
	151
	0.139
	0.151
	0.08
	0.300

	3.0
	79
	112
	0.095
	0.112
	0.04
	0.850


Table S7 EIS fitting data of TiO2 and Au-TiO2 in the dark and light condition
	
	Rs ()
	Rct ()
	DLi+ (cm2 s-1)

	TiO2 (dark)
	3.35
	232.1
	4.2510-8

	TiO2 (light)
	2.03
	98.4
	7.1810-8

	Au-TiO2 (dark)
	2.22
	136.6
	5.8410-8

	Au-TiO2 (light)
	1.49
	45.0
	8.7210-8


[bookmark: _Hlk171947007]Table S8 Comparison of this work and other related work in literatures
	Number
	Sample
	Type
	Specific capacity
	Rate
	Light
	References

	1
	TiO2
	anatase/rutile
	180 mAh g-1 (0.2 A g-1)
	180 mAh g-1140 mAh g-1 (0.2~3 A g-1)
	/
	[S1]

	2
	TiO2
	anatase
	110 mAh g-1 (0.2 A g-1)
	110 mAh g-145 mAh g-1 (0.2~2 A g-1)
	/
	[S2]

	3
	TiO2
	anatase
	130 mAh g-1 (0.15 A g-1)
	130 mAh g-185 mAh g-1 (0.15~0.6 A g-1)
	/
	[S3]

	4
	TiO2
	anatase
	150 mAh g-1 (0.5 A g-1)
	130 mAh g-1115 mAh g-1 (0.5~1.5 A g-)
	/
	[S4]

	5
	TiO2
	anatase
	90 mAh g-1 (0.15 A g-1)
	90 mAh g-125 mAh g-1 (0.15~3 A g-1)
	/
	[S5]

	6
	TiO2
	anatase
	210 mAh g-1 (0.2 A g-1)
	210 mAh g-1160 mAh g-1 (0.2~2 A g-1)
	/
	[S6]

	7
	TiO2
	anatase
	160 mAh g-1 (0.1 A g-1)
	160 mAh g-150 mAh g-1 (0.1~3 A g-1)
	/
	[S7]

	8
	Ag/TiO2
	anatase
	150 mAh g-1 (0.1 A g-1)
	150 mAh g-155 mAh g-1 (0.1~1 A g-1)
	/
	[S8]

	9
	TiO2
	anatase
	140 mAh g-1 (0.15 A g-1)
	140 mAh g-155 mAh g-1 (0.15~1.5 A g-1)
	/
	[S9]

	10
	TiO2
	anatase
	130 mAh g-1 (1.84 uA cm-2)
	/
	/
	[S10]

	11
	TiO2
	anatase
	190 mAh g-1 （0.3 A g-1）
	/
	230 mAh g-1 (0.3 A g-1)
	[S11]

	12
	TiO2
	anatase
	185 mAh g-1 (0.2 A g-1)
	185mAh g-188 mAh g-1 (0.2 A g-1~3 A g-1)
	218 mAh g-1121 mAh g-1 (0.2 A g-1~3 A g-1)
	This work

	13
	Au-TiO2
	anatase
	205 mAh g-1 (0.2 A g-1)
	205 mAh g-1105 mAh g-1 (0.2 A g-1~3 A g-1)
	276 mAh g-1163 mAh g-1 (0.2 A g-1~3 A g-1)
	This work
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