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    Plasmon hot electron injection enhanced photocurrent has 

potential applications in light harvesting in photovoltaic devices. 10 

We demonstrate a cathodic photocurrent enhancement system 

utilizing strongly coupled Ag@Perylene (Ag@Pe) core-shell 

nanowires, and the perylene shell thickness can be readily 

controlled. The strong coupling between plasmonic resonance 

and molecular exciton resonance is evidenced by the substantial 15 

plasmon damping of Ag NWs and the enhancement of 

fluorescence of perylene with a red shift in Ag@Pe samples. The 

photocurrent of Ag@Pe sample with the shell thickness of 5.8 nm 

(Ag@Pe-5.8 nm) shows a 16-fold enhancement compared to that 

of perylene. While, simply-mixed Ag-perylene sample displays 20 

only a 6-fold enhancement in photocurrent, indicating that the 

strong coupling in Ag@Pe system plays a major role in the 

enhancement of photocurrent through hot electron transfer from 

the silver nanowires to perylene molecules. This strongly coupled 

Ag@Pe hetero-nanostructure could find potentials in surface 25 

plasmon-driven, hot-electron solar cells and surface catalytic 

reactions. 

 

Introduction 
 30 

Noble metal nanocrytals have been well-investigated for their 

localized surface plasmon resonances (LSPRs), which will 

largely enhance the electromagnetic field near the nanocrytals 

based on resonant excitation. In terms of the prospect that LSPRs 

will afford significant applications in photonic devices,1 35 

biological imaging and sensing,2,3 and photoelectric conversion 

devices,4,5 numerous studies focused on the interaction between 

plasmonic metal nanocrystals and organic molecules have been 

carried out.6−9 Noble metal nanocrystals can electromagnetically 

interact with the adsorbed organic molecules, which are verified 40 

from the plasmon-enhanced absorption and emission,10,11 

fluorescence quenching,12 plasmon-enhanced nonlinear optical 

processes13 and surface enhanced Raman scattering (SERS)14,15. 

Strong coupling between plasmon and molecular resonance of 

absorbed organic molecules occurs when there exists a large 45 

spectral overlap between plasmonic resonance and molecular 

resonance. Under such a strong coupling condition, the electronic 

excitation of surface-adsorbed molecules was substantially 

enhanced, and the enhanced excitation can in turn influence the 

plasmon resonance of metal nanocrystals.9,16  50 

Once a plasmonic mode has been excited, plasmons can 

decay nonradiatively by transferring the accumulated energy to 

electrons in the conduction band of the nanocrystals and produce 

hot electrons.17−20 Recent researches have demonstrated that hot 

electrons can be collected by a metal–semiconductor Schottky 55 

junction, which provide a way to investigate hot-electron solar 

cells.20−22 Besides, when a molecule is strong coupled with 

plamon, hot-electron transfer from a metal to an unoccupied 

molecular orbital at the surface could also occur.23,24 Recently, 

the plasmon-molecule coupling has been applied to enhance 60 

photocurrent responses in optoelectronic devices and 

nanostructures.25−28 Plasmonic enhancement of photocurrents can 

be induced via direct electron transfer from a metal or indirectly 

via a local amplification of electromagnetic field. Improvement 

of the optoelectronic conversion efficiency is very important to 65 

the performance of organic photovoltaics (OPVs), in which 

organic dyes or polymers are utilized as light absorption 

materials.29,30 Therefore, studies on the enhanced optoelectronic 

responses of organic dyes caused by LSPRs of noble metal 

nanocrystals are of great significance for designing more efficient 70 

photoelectric conversion devices. 

In this work, we describe the construction of an efficient 

optoelectronic conversion and photocurrent enhancement system 

which can effectively use the plasmon hot electrons. Perylene is 

chosen as the photo-response molecules, because perylene 75 

derivatives (perylene imides and perylene anhydrides) are widely 

used in OPVs due to their high fluorescence quantum yield, 

molar absorption constant and chemical stability,31−33 and 

researches on the optoelectronic response of perylene core 

provide us better understanding and design of perylene 80 

derivatives based OPVs. To design effective plasmon based 

molecular optoelectronic conversion systems, the first step is to 

fabricate an electrode with a molecularly organized layers on 

metal nanoparticle surface. Self-assembled monolayers (SAMs) 

method is the most invstigated approach to fabricate well-defined 85 

monolayer with self-organization property on noble metal 

nanoparticles to date.26,34 However, SAMs method also suffers 

from a lack of control over the thickness of organic dyes 

adsorbed on metal nanoparticles. In addition, metal nanocrystals 

employed in SAMs method are attached on substrates, which 90 

makes it difficult to uniformly cover around each metal 

nanoparticle with organic molecules. As an alternative approach, 

we develop a photocurrent enhancement system based on 

Ag@perylene core–shell nanowires (Ag@Pe NWs) prepared by 

an in-situ reaction between Ag nanowires (Ag NWs) and 95 

perylene cation radicals (Pe·+). The perylene shell thickness can 
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be controlled by varying the amount of initial perylene cation 

radicals. The enhanced electric field resulting from LSPRs of Ag 

NWs can have an effect on the photocurrent of perylene. What’s 

more, the molecular resonance of perylene is degenerate with the 100 

plasmonic resonance of Ag NWs, leading to a strong coupling 

between Ag NWs and perylene molecules, and hot-electron 

transfer from Ag NWs to lowest unoccupied molecular orbital 

(LUMO) energy level35 of perylene. In the present work, we 

examined the effect of plasmonic hot electrons on the 105 

photocurrents of the Ag@Pe NWs films and relationship between 

perylene shell thickness and the enhancement of photocurrents. 

 

Experimental Section 
 110 

Materials 

 

Perylene (Pe) was purchased from Aladdin Reagents Co., Ltd. 

and silver perchlorate was purchased from Alfa Aesa. Silver 

nitrate, poly (vinyl pyrrolidone) (PVP, K-30), ethylene glycol 115 

(EG), sodium chloride, anhydrous acetonitrile, dichloromethane 

and anhydrous sodium sulfate were purchased from Sinopharm 

Chemical Reagent Co., Ltd. All reagents were used as received 

without further purification. 

 120 

Characterizations 

 

The scanning electron microscope (SEM) images and 

transmission electron microscope (TEM) images were taken 

using a field-emission scanning electron microscope (JSM-125 

6701F, JEOL) operated at an accelerating voltage of 5 kV and a 

JEOL-2010 transmission electron microscope at an operation 

voltage of 100 kV, respectively. The UV−visible spectra were 

recorded on a HITACHI U-3900 double-beam recording 

spectrophotometer (0.5 nm resolution). Electrochemical 130 

measurements were carried out on a CHI660D potentiostat 

(Shanghai Chen Hua Instrument Co., Ltd). 

 

Synthesis of Ag NWs and Pe•+ 

 135 

The silver nanowires were prepared by a modified polyol 

process.36 In a typical synthesis, 1, 2-Propylene glycol (1, 2-PG, 

10mL) that contained poly (vinyl pyrrolidone) (PVP, 150 mM) 

was placed in a 25-mL vial, capped, and heated with stirring in an 

oil bath at 160 ºC for 1 h. 1 mL NaCl solution (1 mM in 1, 2-PG) 140 

was then quickly added. After 5 min, AgNO3 (0.15 M solution in 

1, 2-PG, 4 mL) were added to the stirring solution dropwise. The 

vial was then capped and heated at 160 ºC for 40 min. After 

injection of the AgNO3 solution, the color of reaction mixture 

changed from milkiness to light yellow, and silvery white. After 145 

cooling to room temperature, the products were all purified by 

centrifugation to remove PVP with ethanol for several times. The 

products were dried in vacuum at 70 ºC overnight and then 

dispersed in anhydrous acetonitrile (5 mM) for further 

experiments. 150 

To a 10 mL methylene chloride solution of 0.14 M perylene 

was added a solution of 290 mg of dry silver perchlorate in a 

minimum of acetonitrile under nitrogen. After stirring for 5 min, 

a solution of 177 mg of iodine in a minimum of methylene 

chloride was added to the mixture. A dark precipitate formed 155 

immediately. The precipitate was filtered, washed with methylene 

chloride and dried under vacuum, giving a solid of PeClO4/AgI. 

0.587 mg of PeClO4/AgI was put in a test tube with tinfoil to 

keep out of the light, then 10 mL of acetonitrile was added 

dropwise to obtain a 0.1 mM solution of PeClO4. 160 

 

Preparation of Ag@Pe NWs  

 

A series of different volumes (0.025−0.20 mL) of 0.1 mM 

Pe•+ClO4
－

 solution in anhydrous acetonitrile were added to 1 mL 165 

of a 5 mM Ag NWs suspension in anhydrous acetonitrile under 

vigorous stirring. After synthesis, the suspension was 

centrifugated, washed with acetonitrile and redispersed in 1 mL 

acetonitrile for further use. 

 170 

Fabrication of Ag@Pe NWs films  

 

The indium-tin oxide (ITO) substrates (surface resistivity: 10 

Ω/sq, 15×20 mm) were cleaned with acetone and ethanol and 

then drying with the nitrogen gas before use. Ag@Pe NWs films 175 

were fabricated by a drop-casting method. A 100 µL suspension 

of Ag@Pe in acetonitrile was drop casted onto the ITO substrate 

and dried in a 60ºC oven. After repeating the drop-casting process 

for another two times, the films were left in a 60ºC oven over 

night. The control sample of simply mixing of Ag NWs and 180 

perylene was prepared by drop-casting 100 µL of perylene 

solution after a layer of 100 µL Ag NWs, the process was 

repeated another two times. Pure perylene films (Pe films) were 

prepared by the same drop-casting method for three times using 

perylene acetonitrile solutions with different concentrations 185 

(0.0025 mM−0.02 mM). 

 

Photocurrent measurement 

 

   Photocurrent measurements were carried out in an aqueous 190 

solution containing 0.1 M Na2SO4 using Ag/AgCl (sat. KCl) and 

platinum as reference and counter electrode, respectively. The 

visible light (> 400 nm) from a Xe lamp with a light filter 

irradiated the working electrode, and the resultant photocurrents 

were measured with a CHI660D electrochemical workstation. All 195 

photocurrents were measured at E = −0.2 V versus Ag/AgCl. 

 

Results and discussion 
  

 200 

 
Scheme 1. (a) Chemical structure of perylene. (b) Schematic illustration 

of the in situ growth of perylene on the Ag NWs. 

 

The first redox potential of perylene in acetonitrile is 1.01 V,37 205 

which is higher than that of Ag (0.79 V), hence, perylene cation 

radical (Pe•+) can be easily reduced to neutral perylene by Ag 

when Pe•+ is added to the dispersion of Ag NWs. On the basis of 

this redox reaction, Ag@Pe NWs are fabricated by an in situ 

growth route (Scheme 1).38 Perylene cation radical was prepared 210 

by oxidation of perylene in dichloromethane in the presence of 

silver perchlorate (AgClO4) using iodine as the oxidant.39 

Pe•+ClO4
－

acetonitrile solution (0.1 mM) with various amounts 

(0.025−0.20 mL)were added to Ag NWs dispersion with different 

concentration and volume to make sure the concentration of 215 
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perylene in the mixture varied from 0.0025 mM to 0.020 mM, 

and the concentration of Ag NWs suspension was kept constant at 

5 mM. The purple color of the Pe•+ClO4
－

 vanished immediately 

and the color of the Ag NWs suspension turned grayish yellow, 

indicating the reduction of Pe•+ to perylene. The resulting 220 

perylene grew on the Ag NW surface to form a shell due to the 

solubility in acetonitrile of neutral perylene is lower than that of 

Pe•+. The scanning electron microscopy (SEM) image of Ag@Pe 

(Fig. 1b) shows that the morphology of the Ag NWs encapsulated 

by perylene is almost the same as bare Ag NWs (Fig. 1a), 225 

indicating that perylene forms thin shells around Ag NWs. 

Meanwhile, a clear shell of perylene can be found in the 

transmission electron microscopy (TEM) image of an individual 

Ag@Pe NWs (Fig. 1c), signifying the formation of Ag@Pe core-

shell nanowires. Energy-dispersive X-ray spectroscopy (EDS) 230 

analysis verifies that the Ag@Pe sample contains the elements of 

Ag and C (Fig. S1). Elemental mapping images of the same 

nanowire region (Fig. 1d) further confirm the perylene shell 

formed on each Ag NW, and the uniform distribution of C 

element suggests that the perylene molecules uniformly coat on 235 

the Ag NWs. The perylene shell thickness can be easily tuned by 

varying the amount of Pe•+ added to the Ag NWs dispersion. 

According to the TEM results (Fig. S2), it can be seen that the 

perylene shell thickness increases with the increasing amount of 

Pe•+. At low concentration of Pe•+ (< 0.005 mM), the perylene 240 

shell thickness does not show an obvious increase, because the 

small amount of generated perylene dissolves in acetonitrile due 

to the critical value of solubility of perylene. As the Pe•+ 

concentration increased from 0.005 to 0.020 mM, a distinct 

increase in shell thickness from 2.1 to 8.5 nm is clearly observed 245 

(Fig. S2a−d). The adjustable perylene shell thickness facilitates 

us to investigate the optoelectronic response of perylene coating 

on plasmonic Ag NWs. Ag 3d XPS and Ag MNN Auger spectra 

of Ag@Pe-5.8 nm are shown in Fig. S3. The XPS spectra of Ag 

3d can be further divided into four peaks (373.9, 373.5 eV, and 250 

367.9, 367.5 eV), peaks at 367.9 and 373.9 eV can be attributed 

to Ag(0), whereas peaks at 367.5 and 373.5 eV can be attributed 

to Ag(I). Ag MNN spectrum shows three peaks at 358.6, 352.6 

eV and a shoulder peak at 353.7. Among them, the shoulder peak 

at 353.7 eV is ascribed to the reported Ag(I) species,40 suggesting 255 

the presence of Ag(I) on the surface of Ag. In addition, when 

NaCl solution was added to the supernatant of Ag@Pe-5.8 nm 

after centrifugation, white precipitates were observed, indicating 

most of the Ag(I) cations enter into the solution.  

 260 

 
 

Figure 1. SEM image of (a) Ag NWs, (b) Ag@Pe NWs formed by 

injection of 0.2 mL Pe•+ (the concentration of Pe•+ is 0.02 mM). (c) TEM 
image of the end of an individual Ag@Pe NW with 0.2 mL Pe•+. (d) 265 

Dark-field TEM image of the end of an individual Ag@Pe NW with 0.2 

mL Pe•+ and the elemental mapping of the same region. The scale bar is 
100 nm. 

 

Fig. 2a shows the UV-visible absorption spectra of Ag NW 270 

dispersion, perylene monomers in acetonitrile and Ag@Pe 

samples with different perylene shell thickness. The absorption 

spectrum of Ag NWs solution (the dashed magenta line) displays 

a broad band from 320 nm extending to the visible light region 

with the appearing of two distinct characteristic peaks at 350 and 275 

382 nm, which are ascribed to the bulk surface plasmon 

resonance of Ag NWs and the transverse plasmon mode, 

respectively.41 The absorption spectrum of perylene monomers in 

acetonitrile shows three typical peaks at 386, 406 and 433 nm 

(the dashed violet line). It can be observed that there exists a 280 

large overlap between plasmonic resonance of Ag NWs and 

molecular resonance of perylene. The UV-visible absorption 

spectra of Ag@Pe samples show no obvious shift of the 

absorption peaks of perylene, however, the LSPRs of Ag NWs 

exhibits obvious damping, confirming the coupling between Ag 285 

NWs and perylene molecules. Also, the fluorescence spectra of 

perylene monomers and Ag@Pe samples were measured (Fig. 

2b). The fluorescence of Ag@Pe-5.8 nm (the shell thickness is 

5.8 nm) is red-shifted with respect to perylene monomers, which 

can be attributed to the formation of excimers in the aggregated 290 

state. When a monomer molecule is electronically excited, it 

would couple with the neighbor unexcited fluorophore; leading to 

the formation of excimers. Excimers could cause the energy level 

increase of the ground state and the energy level decrease of the 

excited state compared to the monomer species, thus, inducing a 295 

red shift of the aggregate fluorescence.42,43 The intensities of the 

fluorescence of Ag@Pe samples increase with the shell thickness 

increasing (Fig. S4). More importantly, the fluorescent intensity 

of Ag@Pe-5.8 nm is higher than that of pure perylene aggregate 

particles formed by adding 0.15 mL 0.1 mM perylene to 0.5 M 300 

cetyltrimethylammonium bromide (CTAB) aqueous solution. The 

fluorescence enhancement can be mainly attributed to near-field 

enhancement and the energy transfer from Ag NWs to perylene 

shells.44,45 The substantial plasmon damping of Ag NWs and 

enhancement of fluorescence of perylene in Ag@Pe samples with 305 

a red shift provide a clear evidence for the strong coupling in 

Ag@Pe core-shell nanostructures. 

 

 
 310 

Figure 2. (a) UV-visible absorption spectra of Ag NW dispersion, 

perylene monomers in acetonitrile and Ag@Pe samples with different 

perylene shell thickness. (b) Fluorescence spectra of perylene monomers, 
Ag@Pe-5.8 nm sample and pure perylene aggregate particle dispersion. 

 315 

To investigate the optoelectronic response of Ag@Pe NWs, we 

fabricated the work electrodes by drop-casting Ag@Pe NW 

dispersions onto ITO substrates. Fig. S5b shows the low 

magnification SEM image of Ag@Pe NWs film drop-casted on 

ITO substrate. It is clear that drop-casting can form relatively 320 

uniform Ag@Pe NWs film. The inset pictures of ITO substrates 

before (left) and after (right) drop-casting of Ag@Pe also confirm 

the formation of uniform transparent films. For control 

experiments, pure Ag NWs and perylene work electrodes were 
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also fabricated by the same drop-casting method. The SEM image 325 

of Pe film prepared by drop-casting of 0.02 mM Pe solution is 

shown in Fig. 5Sa, indication that perylene molecules form a 

continuous and uniform film. The photocurrent–voltage behavior 

of perylene and Ag@Pe-5.8 nm samples observed under visible 

light (> 400 nm) illumination is shown in Fig. 3a. As shown in 330 

the inset of Fig. 3a, a magnification of the voltage range between 

−0.35 to 0.15 V, both perylene and Ag@Pe-5.8 nm samples show 

a cathodic photocurrent at applied zero bias voltage vs Ag/AgCl 

reference electrode, indicating that electrons transfer from the 

film to the electrolyte during light irradiation; and the short-335 

circuit photocurrent density for Ag@Pe-5.8 nm sample is much 

larger than the pure perylene sample. An obvious increase in the 

cathodic photocurrent beginning at a bias voltage of −0.2 V can 

be observed for Ag@Pe-5.8 nm sample, while the sharp increase 

of photocurrent occurs at a bias voltage of −0.58 V for perylene-340 

only film. Thus, the presence of Ag NWs plasmonic significantly 

enhances the optoelectronic performance of our Ag@Pe 

photocathode. Fig. 3b shows the time-dependent photocurrent of 

perylene and Ag@Pe-5.8 nm samples at a bias voltage of −0.2 V. 

For perylene film without Ag NWs, a small cathodic photocurrent 345 

density of 0.04 µA cm–2 is obtained. However, a 16-fold 

enhancement in the photocurrent is evident for the Ag@Pe-5.8 

nm sample, namely, 0.8 µA cm–2 by subtracting the photocurrent 

of pure Ag NWs (Fig. S6). 

 350 

 
 
Figure 3. (a) Photocurrent–voltage behavior of perylene and Ag@Pe-5.8 
nm sample measured under visible light (> 400 nm) illumination. (b) 

Time-dependent photocurrent of perylene and Ag@Pe-5.8 nm samples at 355 

a bias voltage of −0.2 V. (c) Time-dependent photocurrent of Ag@Pe-5.8 

nm and Ag NWs simply mixed with perylene samples. 

 

The significantly enhanced photocurrent observed from our 

Ag@Pe core-shell nanostructures could be due to the electric 360 

field enhancement caused by plasmonic effects, higher surface 

area of Ag@Pe film as compared to Pe film and hot electron 

contribution of Ag NWs because of the strong coupling between 

Ag NWs and perylene molecules. To investigate the influence of 

different factors on the photocurrent enhancement, photocurrent 365 

of the control sample of Ag NWs simply mixed with perylene 

was also measured. We observed a photocurrent density of ~0.3 

µA cm–2 of the simply-mixed Ag-perylene sample (Fig. 3c), 

which shows a 6-fold enhancement in photocurrent as compared 

to pure perylene. This result suggests that the enhanced electric 370 

fields resulting from LSPRs and have an influence on the 

enhancement of photocurrent signals, as observed by previous 

works.46,47 Besides, the influence of higher surface area of 

Ag@Pe film compared to Pe film is also an important aspect that 

can not be neglected, because high surface area could lead to a 375 

high contact area between electrode and electrolyte, thus 

facilitates the transfer of electrons.48,49 More importantly, our 

Ag@Pe 5.8 nm sample has a 16-fold enhancement, quite higher 

than simply mixed sample, which has electric field enhancement 

and high surface area, indicating that the strong coupling between 380 

Ag NWs and perylene molecules plays a major role in the higher 

enhancement of photocurrent in Ag@Pe-5.8 nm sample. In our 

strong coupled Ag@Pe system, the hot electrons generated by Ag 

NWs under light irradiation can transfer to the LUMO energy 

level of perylene molecules and then contribute to the 385 

photocurrent of Ag@Pe,23 which is in accordance with the 

enhancement of fluorescence. 

 

 

 390 

Figure 4. (a) Schematic diagram of the electron transfer procedure in the 

system of Ag@Pe core-shell nanowires. (b) Photocurrent of Ag@Pe-5.8 
nm sample with and without bubbling of nitrogen. 

 

From the above, we propose a reasonable mechanism for this 395 

photoelectrochemical process (Fig. 4a). Electron-transfer started 

from the photo-excitation of perylene molecules, and then 
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electrons transfer from the photoexcited perylene to oxygen 

molecules dissolved in the aqueous solution. At the same time, 

hot electrons of the excited Ag NWs transfer across metal-400 

organic interfaces to the LUMO energy level of perylene 

molecules. As a result, a cathodic photocurrent is observed. This 

oxygen-assisted reaction has been well documented in the cases 

of Ag and Au nanoparticles enhanced photocurrents of porphrins 

on electrodes.34 To prove that oxygen participated in the 405 

photochemical reactions, the control experiment by bubbling the 

electrolyte solution with nitrogen for 10 minutes was carried out. 

Fig. 4b shows that deoxygenization by nitrogen leads to a 

decrease of the photocurrent density by 75%, thus confirming 

oxygen-mediated photochemical process. 410 
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Figure 5. Time-dependent photocurrent of Ag@Pe samples with different 

shell thickness. 415 

Effects of perylene shell thickness on photocurrents also 

demonstrate the hot electrons generated from Ag NWs make 

much contribution to photocurrent enhancement (Fig. 5). When 

the shell thickness reaches 5.8 nm, the extraction of plasmon hot 

electrons by perylene is so sufficient that the photocurrent is 420 

already maximized at this shell thickness. With the shell 

thickness decreasing, the extraction of plasmon hot electrons by 

perylene is not so much sufficient, and the contribution of 

perylene itself is also small, therefore, the photocurrent decreases. 

When the shell thickness is over 5.8 nm, the photocurrent 425 

decreases, which is likely due to the more absorption of light and 

light shielding effect by thicker perylene that decreases the light 

irradiation on Ag NWs; consequently, the number of hot 

electrons transferring from excited Ag NWs to perylene 

molecules decrease. As a control experiment, pure perylene films 430 

with different amount were fabricated, and their photocurrents 

were measured. Fig. S7 shows that the photocurrents increase 

with an increase of the amount of perylene. The different 

photocurrent behavior of Ag@Pe samples and pure perylene 

samples manifests that Ag NWs plays a major role in the 435 

photocurrent enhancement of perylene, and that the optimum 

perylene shell thickness is 5.8 nm, with a photocurrent 

enhancement factor of 16 for Ag@Pe-5.8 nm core-shell 

nanowires. 
 440 

Conclusions 

 
We have developed a photocurrent generation system of 

Ag@Pe nanowires formed by an in-situ reaction between Ag 

NWs and perylene radical cations. Highly enhanced photocurrent 445 

is observed, which is maily contributed by plasmonic hot electron 

transfer from Ag NWs to perylene. The perylene shell thickness 

of Ag@Pe NWs can be controlled by varying the amount of 

initiating perylene cation radicals. Strong plasmon-molecule 

coupling occurs in Ag@Pe core-shell nanostructure, resulting in 450 

plasmon damping of Ag NWs and the enhancement of 

fluorescence of perylene in Ag@Pe samples with a red shift. The 

coupling effect induces a great photocurrent enhancement of 

Ag@Pe samples due to the contribution of hot electrons of 

excited Ag NWs transferring to perylene molecules. Photocurrent 455 

measurements also show that the shell thickness has a great effect 

on the photocurrents of Ag@Pe samples, and the optimum 

thickness is 5.8 nm, yielding a 16-fold in the photocurrent. Our 

results could be extended for designing more efficient systems 

with plasmonic enhancement for optoelectronic conversion 460 

devices, such as plasmonic solar cells. 
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Graphic Abstract:  570 

 

We have developed a hot electron induced photocurrent enhancement system of strong coupling 

Ag@Perylene core-shell nanowires.  
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