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Figure S1. COMSOL simulation results of the AuNPs/3 nm Al2O3/MoS2 structure (a) with and (b) without Au electrode coverage.
[bookmark: _Hlk177416423]Figure S2. The AFM images of AuNPs/Al2O3/MoS2 structure under different TAlO.
[bookmark: _Hlk177416862]Figure S3. The photogenerated current (Iph) of TAlO = 3 nm device at different polarization angles.
Table S1. The specific data for detectivity and wavelength from the references in Figure 5d.











[bookmark: _Hlk177048315][bookmark: _GoBack]To align the model with the experimental geometry, we reconstructed the model in COMSOL, adding a 100 nm-thick Au electrode on the top of the MoS2, as shown in Figure S1, Figures S1a and S1b correspond to the COMSOL simulation results for the AuNPs/3 nm Al2O3/MoS2 structure with and without Au electrode coverage in the source-drain region and the channel region, respectively. A significant electric field enhancement is observed beneath the Au electrode in Figure S1a, which can be attributed to the enhanced LSPR effect in the NPOM system1. However, possibly due to the light shielding effect of the Au electrode and the vertical incident direction of the light with its polarization vector parallel to the Au film, the primary light absorption occurs from the horizontal mode of NPOM rather than the vertical dipole-dipole mode2. Consequently, the electric field enhancement from the LSPR effect in the uncovered channel region is approximately 50 times greater than that in the source/drain region. 
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[bookmark: _Hlk177416711]Figure S1. COMSOL simulation results of the AuNPs/3 nm Al2O3/MoS2 structure (a) with and (b) without Au electrode coverage. 
[bookmark: _Hlk177416384]








The atomic force microscope (AFM) images of AuNPs/Al2O3/MoS2 structure with different TAlO`s have been given in Figure S2. It can be observed that the uneven surface of MoS2 gradually becomes smoother as TAlO increases, which is consistent with the Raman and PL analysis in the text, i.e., with the increase of TAlO, the tensile strain on MoS2 is weakened.

[image: ]
Figure S2. The AFM images of AuNPs/Al2O3/MoS2 structure with different TAlO`s of a) 1 nm, b) 3 nm, c) 5 nm and d) 7 nm, respectively.
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The photogenerated current (Iph) of TAlO = 3 nm device at different polarization angles (θ) have been plotted in Figure S3. The photocurrent of the device presents an obvious polarization dependence of the incident light, and the photocurrent has a maximum value at polarization angles of 90° and 270°, and a minimum value at 0° and 180°, which is consistent with previously reported work3,4.
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[bookmark: _Hlk177416807]Figure S3. a) The Iph-Vd curves and b) the Iph–θ polar plot for the device with TAlO = 3 nm. 















[bookmark: _Hlk177634807][bookmark: _Hlk177416948]Table S1. The specific data for detectivity and wavelength from the references in Figure 5d.
	References
	Optimization strategy
	Detectivity (Jones)
	Wavelength
(nm)

	This work
	NC-LSPR coupled effect
	3.8231014
	528

	
	
	1.0971014
	740

	Ref. 40
	
Pristine phototransistors
	1.51010
	532

	Ref. 41
	
	~6108
	532

	Ref. 42
	
	21010
	633

	Ref. 43
	
	7.71011
	635

	Ref. 13
	
LSPR enhancement
	9.89109
	532

	Ref. 14
	
	41011
	740

	Ref. 37
	
	3.51011
	520

	Ref. 38
	
	61010
	420

	Ref. 39
	
	5.5109
	532

	Ref. 19
	NC enhancement
	1.331014
	528

	Ref. 17
	
	4.471014
	637

	Ref. 10
	
Charge transfer assistance
	1.291012
	520

	Ref. 11
	
	91011
	650

	Ref. 12
	
	2.0107
	681
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