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Calculation
The calculation formula of R, T, A, SET, SER, and SEA is shown as below.
Above 15 dB, the SET can be simplified as:
                                    (S1)
Where
                                                (S2)
                                           (S3)
                                                               (S4)
                                                               (S5)
                                                           (S6)
[bookmark: OLE_LINK3]The S11 and S21 (linear value) are the input reflection and positive transmission coefficients, respectively. 
All simulations were calculated using COMSOL 6.1 software. The xy planes are defined as the incident planes, respectively, and the TM polarization plane electromagnetic waves are incident along the z-axis direction to the Ni@CNTS and Ti3C2Tx planes, respectively. Calculate the electromagnetic field distribution in a material from Maxwell's wave equation:
=0.
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Figure S1. (a): SEM image of CNTS; (b), (c): SEM images of CNTA; (d): SEM image of the interior of Fe/CNTS.
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Figure S2. The EDS images of Fe@CNTS/Ag@CNTA
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Figure S3. (a) The SER images of Fe@CNTS/CNTA ; (b) The SET images of Fe@CNTS/CNTA.
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Figure S4. (a) The SER images of Fe@CNTS/Ag@CNTA; (b) The SET images of Fe@CNTS/Ag@CNTA.
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