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Figure S1. Sensitivity as a function with respect number of (a) TMDC (b) BP and 

BlueP/TMDC. 

Table S1 The highest surface electric field intensity, lateral position shift and sensitivity for 

the Al(40 nm)-Ni-2D materials of SPR sensors. 

Material Sensitivity (°/RIU) 
surface electric field 

intensity (|E|2/|E0|2) 

lateral position shift 

(nm) 

MoS2 303.8 29.75 16.05 

MoSe2 324.4 36.49 16.14 

WS2 387.6 97.15 21.45 

WSe2 383.6 84.82 20.12 

BlueP/MoS2 420.4 126.11 21.68 

BlueP/MoSe2 412.2 112.56 22.78 

BlueP/WS2 470.2 164.31 30.77 

BlueP/WSe2 449.8 150.40 25.73 

BP 514.0 249.50 36.40 

 

 

The SPR structure of BK7-Ni-2D material is difficult to excite SPP due to the low 

refractive index of BK7 prism which has been replaced by SF10 prism [1]. The sensitivity of 

SPR sensors based on Ni-2D material are shown in Figure S3(a-i) and the maximum 

sensitivity as a function with 2D material layer are shown in Figure S4(a) and S4(b). The     

structure of Ni(58nm)-BP(4L) exhibits a maximum sensitivity of 401.4 °/RIU, which is 

lower than the sensitivity of the sensors based on Al-Ni-BP and Al-Ni-BlueP/WS2. The 



specific thickness and maximum sensitivity for SPR sensors with optimized thickness Ni and 

2D material layer are listed in Table S2. 

 

 

 

Figure S2. The sensitivity of the SPR sensors based on Ni-2D materials. (a) MoS2 (b) MoSe2 (c) 

WS2 (d) WSe2 (e) BP (f) BlueP/MoS2 (g) BlueP/MoSe2 (h) BlueP/WS2 (i) BlueP/WSe2. 

 

 
Figure S3. Sensitivity as a function with respect number of (a) TMDC (b) BP and 

BlueP/TMDC. 

 

 

 

 

 

 

 

  



Table S2 The highest angular sensitivity for the SPR sensors based on Ni-2D material at the 

refractive index of 1.330.  

Material 
Optimized 
layers (L) 

Thickness of 
Ni (nm) 

Sensitivity 
(°/RIU) 

BP 4 58 401.4 
MoS2 1 72 219 
MoSe2 1 80 231.6 
WS2 1 73 301.8 
WSe2 1 98 291.8 

BlueP/MoS2 2 105 281.8 
BlueP/MoSe2 2 100 275 
BlueP/WS2 3 90 303.8 
BlueP/WSe2 1 123 281.2 

Figure S2 is the schematic diagram of experimental setup for the SPR sensor. The 

incident light is excited by a He-Ne laser with a wavelength of 633nm. Then, the incident 

beam passes through Beam shaping module and reaches the SPR sensor to excite the SPP. 

The reflected beam is collected by a photodetector and uploaded to a computer for data 

processing. For the preparation of SPR sensor, Al and Ni can be sequentially prepared on 

BK7 glass substrate by magnetron sputtering in vacuum chamber to avoid the oxidation of Al 

layer. The two-dimensional material can be either synthesized using chemical vapor 

deposition method [2] or mechanically transferred on the bimetallic layer. The preparation of 

BP and BlueP can be found in previous publications [3], and the transferring of BlueP or 

TMDC has been also broadly reported [4]. 

  
Figure S4. Schematic diagram of the experimental setup for SPR sensor. 
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