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Supplementary Figures
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Fig. S1 Composition analysis of selected areas for HEA, V300-2, A250-2, and A300-0.5
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Fig. S2 Composition analysis of selected areas for A300-1, A300-2, A300-6, and A350-2
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Fig. S3 Broad scan XPS spectrum of HEA, V300-2 and A300-1
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Fig. S4 Fe 2p XPS spectra, Co 2p XPS spectra, Ni 2p XPS spectra, Cr 2p XPS spectra, and Cu 2p XPS spectra of HEA, V300-2 and A300-1
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Fig. S5 SEM image, and elements mappings of A350-2
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Fig. S6 The attenuation coefficient  of HEA, V300-2, and HEA oxidized at different temperatures and times
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Fig. S7 Hysteresis loops of HEA and V300-2 versus temperature
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Fig. S8 Real permeability  and imaginary permeability  of HEA versus temperature
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Fig. S9 Magnetic loss tangent tan and dielectric loss tangent tanε of A300-1 from −50 °C to 150 °C
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Fig. S10 The impedance matching |Zin/Z0| of A300-1 versus frequency and temperature

[bookmark: _GoBack]Table S1 The particle size, purity, shape and source of the powders about the raw material powders
	Raw materials
	Fe
	Co
	Ni
	Cr
	Cu

	Particle size μm
	50
	1–2
	 50
	 50
	20

	Purity
	99%
	99.5%
	99.5%
	99.5%
	99.8%

	Shape
	Spherical particles

	Source of the powders
	Shanghai Aladdin Bio-Chem Technology Co., LTD


[bookmark: OLE_LINK16][bookmark: OLE_LINK15]Table S2 The saturation magnetization Ms, coercivity Hc, initial permeability i of HEA, V300-2, and HEA oxidized at different temperatures and times versus frequency
	Samples
	Ms emu g−1
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK10]Hc Oe
	i

	HEA
	101.4
	26.6
	14.5

	V300-2
	103.8
	29.1
	11.9

	A250-2
	99.9
	29.8
	10.4

	A300-0.5
	101.7
	29.5
	9.8

	A300-1
	97.3
	26.5
	11.8

	A300-2
	107.1
	26.1
	10.8

	A300-6
	107.5
	26.9
	9.0

	A350-2
	106.3
	36.6
	7.1


Table S3 The performance comparison of representative MHz electromagnetic absorbers
	Samples
	Thickness 
mm
	[bookmark: OLE_LINK1]Frequency MHz
	[bookmark: OLE_LINK2]RLmin 
dB
	EAB 
MHz
	Refs.

	[bookmark: _Hlk109650931]Co2O3-doped NiCuZn ferrite-0 wt% Co2O3
	7.3
	601
	−46
	205
	[S1]

	Co2O3-doped NiCuZn ferrite-0.5 wt% Co2O3
	6.9
	672
	−55
	234
	[S1]

	Co2O3-doped NiCuZn ferrite-1.0 wt% Co2O3
	6.2
	778
	−51
	350
	[S1]

	Co2O3-doped NiCuZn ferrite-1.5 wt% Co2O3
	6.4
	785
	−55
	289
	[S1]

	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Ni0.5Co0.5Fe2O4/graphene
	4
	840
	−31
	420
	[S2]

	[bookmark: OLE_LINK28]Biochar with FeNi3 
	6
	760
	−10
	240
	[S3]

	[bookmark: OLE_LINK30][bookmark: OLE_LINK31]NiZn ferrite
	8
	617
	−21
	600
	[S4]

	[bookmark: OLE_LINK32][bookmark: OLE_LINK33]CIPs/ZnO/graphene
	4
	480
	−46
	410
	[S5]

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]FeCoNiCr0.4Cu0.2 HEAs/resin
	5
	858
	−10
	237
	[S6]

	
	6
	760
	−13
	278
	

	
	7
	685
	−16
	284
	

	
	8
	617
	−21
	270
	

	[bookmark: OLE_LINK34][bookmark: OLE_LINK35]FeCoNiCr0.4Cu0.2 HEAs/SiO2
	5
	1000
	−8
	82
	[S7]

	
	6
	1000
	−10
	281
	

	
	7
	1000
	−13
	402
	

	
	8
	1000
	−15
	488
	

	FeCoNiCr0.4Cu0.2 HEAs/CSFMs/SiO2
	5
	733
	−15
	429
	[S8]

	
	6
	596
	−18
	361
	

	
	7
	519
	−22
	328
	

	
	8
	452
	−27
	265
	

	[bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]This work (−50 °C)
	5
	638 
	−13
	593
	/

	This work (−10 °C)
	5
	596
	−13
	620
	/

	This work (30 °C)
	5
	596
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]−13
	633
	/

	This work (70 °C)
	5
	556
	−12
	646
	/

	This work (110 °C)
	5
	537
	−12
	658
	/

	This work (150 °C)
	5
	484
	−11
	691
	/
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