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Equations:	


Where εs represents the static dielectric constant, and ε∞ represents the relative dielectric constant. Each semicircle on the plot of ε′-ε″ is referred to as a Cole-Cole semicircle.





Where d represents the thickness of the materials, while |Δ| represents the impedance matching of the materials. The larger range of |Δ| less than 0.4 indicates the better impedance matching characteristics. The ɑ value indicates the ability of materials to attenuate electromagnetic waves.










Figures:
Fig. S1 The optical images of (a) SiO2, (b) FeCo@ (SiO2/PVA)-5%, (c) FeCo@ (SiO2/PVA)-10%, (d) FeCo@ (SiO2/PVA)-15%.
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Fig. S2 SEM image and (insert) fiber size distribution of SiO2/C.
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Fig. S3 (a) 3D RL plots of SiO2/C. (b) The 2D RL curves with discrepant colors of SiO2/C; FeCo@ (SiO2/C)-5%; FeCo@ (SiO2/C)-10%; d FeCo@ (SiO2/C)-15%.
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Fig. S4 The C0 values of SiO2/C, FeCo@(SiO2/C)-5%, FeCo@(SiO2/C)-10%, and FeCo@(SiO2/C)-15%.
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Fig. S5 Cole–Cole plots of SiO2/C, FeCo@(SiO2/C)-5%, FeCo@(SiO2/C)-10%, and FeCo@(SiO2/C)-15%.
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Fig. S6 Impedance matching of SiO2/C (a), FeCo@(SiO2/C)- 5% (b), FeCo@(SiO2/C)-10% (c), FeCo@(SiO2/C)-15% (d), and rGNC-8 (e).
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Fig. S7 Open-circuit voltages of FeCo and FeCo@(SiO2/C)-15%.
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Table S1 The comparison of FeCo-based composite absorber performance involves RL and EAB values.
	Materials
	Minimum RL (dB)
	EAB (GHz)
	Frequency (GHz)
	Thickness (mm)
	Range
	Refs

	FeCo nanocapsules
	-29.00
	4.00
	/
	5.00
	2-18
	 [1]

	(FeCo/PVP)@GO
	-40.94
	4.90
	14.25
	2.00
	2-18
	 [2]

	FeCo/graphene hybrids
	40.20
	5.90
	8.90
	2.50
	0.1-18
	 [3]

	FeCo/PPy
	-52.30
	5.06
	13.40
	2.15
	1-18
	 [4]

	FeCo/CNF
	-24.05
	2.87
	14.88
	4.00
	2-18
	 [5]

	FeCo@SnO2@graphene@PANI
	-39.80
	3.10
	6.40
	3.00
	2-18
	 [6]

	FeCo@porous carbon
	-54.70
	5.48
	/
	1.90
	2-18
	 [7]

	FeCo/CNTs
	-46.50
	3.92
	12.56
	1.70
	2-18
	 [8]

	FeCo-BN
	-46.40
	5.04
	11.30
	1.50
	0.5-18
	 [9]

	Fe0.9Co0.1 nano-alloys
	-48.70
	4.20
	4.20
	3.20
	2-18
	 [10]

	This work
	-56.25
	5.3
	12.23
	2.50
	2-18
	#
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