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Experimental Section
Materials and instrumentation
Silver nitrate (AgNO3, 99 %, Adamas), polyvinylpyrrolidone (PVP, M=58000 g/mol, Adamas), ethylene glycol (EG, 99.8 %, HuShi), hydrchloric acid (HCl, 37 %, HuShi), p-aminothiophenol (H2NC6H4SH, >97.0 %, Alfa), ethanol (CH3CH2OH, ≥99,7 %, General-Reagent) were used as received. All the chemicals were used without any further purification. De-ionized (DI) water (18.2 MΩ) was used throughout the experiments.
SEM images were obtained by a field-emission scanning electron microscopy (FESEM, Hitachi S-4800) which worked at 5 kV. To prepare the samples of SEM, the aqueous suspension including the nanoparticles (NPs) was dripped on a Si wafer, followed by drying under the air condition. HRTEM images were obtained with a high-resolution transmission electron microscopy (HRTEM, TECHAI G2S-TWIN) operated at 200 kV. To prepare the samples of HRTEM, the alcoholic suspension including the NPs was dripped on a copper grid, followed by drying under the air condition. X-ray photoelectron spectroscopy (XPS) was carried out using a Thermo Science ESCALAB 250Xi with monochromatic Al Kα (1486.7 eV). The binding energy (BE) was scaled regarded the C 1s line at 284.6 eV as the standard for calibration. All data were processed by using the CasaXPS software. 
SERS spectra were obtained on a Renishaw Raman InVia provided with a CCD detector and coupled to a Leica microscope permitting a rapid accumulation of Raman spectra with a spatial resolution of about 1 μm. The laser beam was focalized on the sample with a 50x lens. The processes of experiments were operated under ambient conditions in a back-scattering geometry. The samples were irradiated with a He-Ne laser (Renishaw RL633) exciting the 633 nm line. 
Preparation of Ag nanocubes 
The synthesis of Ag nanocubes (Ag NCs) was prepared as previously reported [1]. 5 ml EG was placed in a 25 ml glass vial and loosely capped. The EG solution was preheated to 145 °C in an oil bath with the magnetic stirring. After 1 h, 1 ml of 3 mM HCl in EG solution was injected. After 10 minutes, the mixed solution of 3 ml of 94 mM AgNO3 in EG solution and 3 ml of 147 mM PVP concentration in EG were simultaneously injected at a rate of 750 μL/min using a syringe pump. The vial was kept loosely capped for 20 h and then tightened. After 8 h the vial was removed from the oil bath and quenched the reaction with an ice water bath. 
Synthesis of AgCl@Ag nanocubes
Specifically, 1 ml of the as-obtained Ag NCs (dispersed in EG) was added into a 25 ml flask. 4 ml of 1.47 mM AgNO3 and 6 ml of 124 mM PVP were dissolved in ethylene glycol. After mixing the solution with a magnetic stirrer for 5 min, 4.4 μl of 12.06 mM HCl was added to the solution. The solution was then heated to 150 oC. The reaction was kept at this temperature for 30 s and then quenched with an ice water bath.
Preparation of Raman substrates 
An 1.5 ml suspension containing Ag NCs or AgCl@Ag nanocubes (AgCl@Ag NCs) was centrifugated, respectively. The supernatant was removed and the corresponding solid was re-suspended in 30 μl H2O. The 30 μl of suspension was then drop-cast onto a single concave glass slide with a concave hole of 0.4 mm depth and followed by dried in ambient air. Then, 40 μl of 1 mM ethanolic solution of p-aminothiophenol (PATP) was drop-cast on the corresponding single concave glass slide and dried in ambient air. For the sample protected from the influence of O2 from air, glass slides with Ag NCs or AgCl@Ag NCs were encapsulated with UV glue in a glove box (Mikrouna Super 1220/750/900, China) filled with high purity argon and the concentrations of O2 and H2O were lower than 0.1 ppm. All samples for SERS measurements were used immediately after preparation. All spectra were normalized with respect to the Raman band at 1081 cm-1 for comparison.

Theoretical modeling



The discrete dipole approximation (DDA) represents an effective approach to model near-field optical properties of metal nanostructures having an arbitrary shapes and sizes. In this treatment, the nanostructure, usually called ‘target’, is described as a cubic array lattice of electric dipoles (N-point dipoles) in which the polarizability and position vector of each dipole are specified as αi and , respectively, where i = 1,2,...,N. The polarization induced Pi in each particle in the presence of an applied plane wave field is , where the local field  is the sum of the field radiated from all the other N -1 dipoles. For a given wavelength λ, the local field can be written as 

                                      (1)



where  and  are the wavevector and the amplitude of the incident radiation. The contribution to the electric field (E-field) at position i due to the dipole at position j is contained in the second term on the right side of (1) and is usually expressed in terms of the dipole–dipole interaction matrix  as

  
(j= 1, 2,...,N, j≠i)                                                     (2)





Whereand  correspond to the dipole–dipole position difference vector and magnitude that are defined as  and , respectively. If Aij=αj-1, Eq. (1) can be transformed into a system of 3N complex linear equations whose solutions yield the unknown polarization vectors .
This approach was employed to calculate the E-field distributions on Ag NCs and AgCl@Ag NCs. The local electric field distribution was calculated considering a plane at a 2 nm away distance from the metallic surface. The excitation wavelength used in the near-fields calculations was 633 nm, and the polarization direction along the y-axis. For the cubic grid, we employed a spacing of 0.5 nm for all nanostructures. The medium refraction index was 1.0 (air) in all cases. The near-fields were described by a grid of 4.0 x 104 points on the yz plane, the dielectric constants for Ag and AgCl were obtained from the literature [2, 3]. The DDA Convert Tool [4] was used to convert a non-standard geometry, generated by Blender 3D editor [5], to a collection of dipoles used by the DDSCAT 7.3 [6-10] in the resolution of 3N complex linear equations system as implemented by Draine and collaborators. 
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Figure S1 Schematic and E-field (|E|2/|E0|2) contours for (a, c) an Ag NC of 83 nm in edge length, and (b, d) an AgCl@Ag NC of 87 nm in edge length with the incident light polarization direction along y-axis. In all cases, the wavelength of the incoming electromagnetic wave corresponded to 633 nm.
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Figure S2 (a, d) TEM images and (b, e) SEAD patterns for Ag and AgCl@Ag NC, respectively. The (c) and (f) show the enlarged view of the area enclosed by dashed lines in (b) and (e), respectively.
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Figure S3 SEM images of (a) Ag and (b) AgCl@Ag NCs after 633 nm He-Ne laser irradiation for 6 s at 0.734 mW.

Table S1 Binding energy of the Ag 3d5/2, Ag 3d3/2, Cl 2p3/2 and Cl 2p1/2 core-level components of Ag and AgCl@Ag, respectively.
	Component
	Ag 
Peak position (eV)
	AgCl@Ag 
Peak position (eV)

	Ag 3d5/2
	367.83
	367.76

	Ag 3d3/2
	373.83
	373.77

	Cl 2p3/2
	
	197.64

	Cl 2p1/2
	
	199.28
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