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Supplementary Figures
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[bookmark: _Hlk162722563]Fig. S1 SEM images of MC aerogel at different magnifications, the assembled structure of Mxene lamella can be clearly observed, the bar scale is (a) 20 m, (b) 1 m
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Fig. S2 Electrical conductivity of different samples
[image: ]
Fig. S3 Permeability u and u as a function of frequency in 2-18 GHz (a) MC-2A, MC-2R, (b) MC-3A , MC-3R, (c) MC-4A, MC-4R
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[bookmark: _Hlk162651112]Fig. S4 Dielectric loss angular tangent versus frequency in 2-18 GHz (a) MC-2A, MC-2R, (b) MC-3A , MC-3R, (c) MC-4A, MC-4R
Magnetic Loss Factors
[bookmark: _Hlk162791951]In the high frequency region, the magnetic loss mainly depends on the natural resonance, exchange resonance, eddy current loss, magnetic coupling effect, and so on. Generally, the relationship between the eddy current loss of magnetic materials, the conductivity () and matching thickness (d) can be expressed as:
                      (S1)
[bookmark: _Hlk162792283]where  is the vacuum permeability. It can be seen that higher conductivity will result in higher eddy current losses. If the magnetic loss originates only from the eddy current loss, a constant named C0 can be obtained by deforming the above equation.
              (S2)
[bookmark: OLE_LINK32]If C0 is not a constant, there may be natural resonance losses and exchange resonance losses in addition to eddy current losses in high frequencies. In general, the natural resonance usually occurs at 2-10 GHz, while the exchange resonance mainly occurs above 10 GHz. According to the ferromagnetic resonance theory, the natural resonance can be expressed as: 
                           (S3)
                     (S4)
                       (S5)
[bookmark: OLE_LINK33]is the natural resonance frequency, γ is the gyromagnetic ratio,  is anisotropy energy andis the anisotropy coefficient,  is the saturation magnetization strength.”
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[bookmark: _Hlk162886051]Fig. S5 C0- curve of MC aerogels

[image: ]
Fig. S6  RL-f curves and dependence of matching thickness (tm) on matching frequency (m) of (a) MC-4A and (b) MC-4R aerogel at the wavelength of 1/4 .
             (S6)
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