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Section S1. The detail processes of synthesizing AuNRs. 

Synthesis of gold nanorods: Gold nanorods were synthesized using a seed-mediated 

approach.1 Seed solution was prepared by adding 0.6 mL of an ice-cold solution of 10 mM 

sodium borohydride into 10mL of magnetically stirred 0.1 M CTAB and 2.5 × 10-4 M HAuCl4 

aqueous solution at room temperature. The color of the seed solution changed from yellow to 

brown. Growth solution was prepared by mixing 95 mL of 0.1 M CTAB, 1.0 mL of 10 mM silver 

nitrate, 4.5 mL of 10mM HAuCl4, and 0.55 mL of 0.1 M ascorbic acid in the same order. The 

solution was homogenized by gentle stirring. To the resulting colorless solution, 0.12 mL of 

freshly prepared seed solution was added and set aside in dark for 14 h. Prior to use, the AuNR 

solution was centrifuged at 13,000 rpm for10 minto remove excess CTAB and redispersed in DI 

water (18.2MΩ-cm).  The centrifugation procedure was repeated twice.  

Adsorption of AuNR on glass surface: Glass substrates were cut into approximately 1×2 cm 

rectangular slides and cleaned in piranha solution (3:1 (v/v) mixture of H2SO4 and 30% H2O2) 

followed by extensive rinsing with DI water. AuNR was adsorbed onto glass substrates following 

the modification of the surface with (3-mercaptopropyl)-triethoxy-silane (MPTES) by exposing 

the glass surface to 1% MPTES in ethanol for 15 min followed by ultrasonication in ethanol for 

15 min and rinsing with nano-pure water. Subsequently, the glass surface was exposed to 

AuNR solution for 2 h and 48 h to obtain different density of AuNR on substrates respectively, 

followed by rinsing with water to remove the loosely bound nanoparticles. 
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Figure S2. A light meter (PM100D Thor Labs) was used to measure the light intensity of the 

Edwards MI150 high intensity lamp at specific wavelengths from 300 nm to 800 nm with 50 nm 

intervals. The Si photodetector was placed inside the JANIS ST-500 probe station at the same 

position/orientation from the lamp as that used for testing the AuNR-ZnO samples. As can be 

seen in the graph above, there is very weak UV light intensity, indicating that the photoresponse 

observed in our experiment comes from visible light. The integrated white light power density is 

5.7 mW/cm2. 
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Figure S3. The AFM image of a) pristine low density AuNRs, b) low density AuNRs-12.6nm 

ZnO, (height scale in both images : 80 nm) c) schematic of AuNRs coated with ZnO; Analyses 

of height measurements across 50 AuNRs revealed that the diameter of AuNRs does not 

change significantly when depositing 12.6nm ZnO.  The diameter of AuNRs before ZnO 

deposition (24.5±1.8nm) and after 12.3nm ZnO (23.0±2.2nm) remained virtually unchanged, 

suggesting conformal deposition of ZnO on these nanostructures. 
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Section S4. The calculation of the depletion width of AuNRs-ZnO. 

�� � �4����	
∅ �
��  

where,2 εZnO, relative dielectric constant=8.52; φ, due to band bending at the surface =1.15eV3; 

and N0, free carrier concentration4 =7×1018/cm3 for ALD ZnO films. From the equation and using 

the values above, Wd is calculated to be 17.6nm. This implies that for the12.6nm sample, the 

whole film is depleted whereas only part of the 20.3 and 35.6nm films are depleted. For the 

nanocomposite films comprising of AuNRs and the ZnO thin films, the situation is slightly 

different due to the presence of the AuNRs. Since the Au-ZnO contact is Schottky contact with a 

barrier height of 0.65eV5, the band diagram of the AuNR-ZnO nanocomposite films resembles 

an asymmetric, back-to-back Schottky diode. 
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