Supporting Information
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Figure S1. XRD pattern of LLZTO and corresponding standard card.
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[bookmark: _Hlk132646929][bookmark: _Hlk132637312]Figure S2. The AC impedance spectra of the LLZTO layer at room temperature.
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Figure S3. The SEM cross-sectional view of LLZTO sheet.
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[bookmark: _Hlk117115405]Figure S4. (a) Different temperature AC impedance spectra of LLZTO-PVC electrolyte with 20wt% LiTFSI concentration. (b) Arrhenius plots of LLZTO-PVC electrolyte with 20wt% LiTFSI concentration.
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Figure S5. (a) Cycle performance of LiFePO4/LLZTO-PVC/Li half-cell at 0.2C. (b) Charge and discharge curve of LiFePO4/LLZTO-PVC/Li half-cell at various cycles.


Table S1. Impedance values of LLZTO with different polymer monomers before and after irradiation.
	Sample
	VC
	PEGDMA
	PEGDA

	Before irradiation
	1.25Ω
	21.2Ω
	25.3Ω

	After irradiation
	5.1Ω
	575Ω
	593Ω



Table S2. Impedance values of LLZTO-PVC with different LiTFSI mass fractions before and after irradiation.
	LLZTO-PVC-xwt%LiTFSI
	10wt%
	20wt%
	30wt%

	Before irradiation
	1.34Ω
	1.25Ω
	2.1Ω

	After irradiation
	6.5Ω
	5.1Ω
	35.2Ω



Table S3. Impedance values of assembled LCO half-cells with LLZTO-PVC containing different LiTFSI mass fractions before and after irradiation.
	LLZTO-PVC-xwt%LiTFSI
	10wt%
	20wt%
	30wt%

	Before irradiation
	61.0Ω
	60.1Ω
	173.2Ω

	After irradiation
	136.2Ω
	89.1Ω
	718.3Ω
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