Supplementary Section 1: Unit Cell Design and Polarization Conversion Efficiency
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Figure S1. Parameter sweep of amorphous-silicon unit cells at 980 nm. (a) Transmittance distribution under x-polarized light incidence. (b) Phase distribution under x-polarized light incidence. (c) Polarization conversion efficiency. (d) Reflection efficiency.
Supplementary Section 2：Phase Calculation of the Polarization-Encoded Metalens
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Figure S2. Phase calculation of the polarization-encoded multifocal metalens.

Supplementary Section 3：Characterization of the PSF and MTF of the Focal Spots
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Figure S3. Corresponding numbering of the 12 focal spots.
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Figure S4. Normalized PSF comparison with FWHM for 12 focal spots. The measured PSF, Gaussian fit, and theoretical Airy profile are presented for each ROI.
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Figure S5. Comparison of the modulation transfer functions (MTFs) for the 12 focal spots, including the measured MTF, Gaussian-fit MTF, and theoretical Airy MTF.




















Supplementary Section 4: Imaging Experiments
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Figure S6. (a) USAF 1951 resolution target. (b) Magnified view of the region highlighted by the blue box.
Table S1. Resolution Reference Table
	Group Number
	1
	2
	3
	4
	5
	6

	-2
	2000
	1785.71
	1587.3
	1416.43
	1259.45
	1123.6

	-1
	1000
	891.27
	793.65
	707.21
	630.52
	561.17

	0
	500
	446.43
	396.83
	354.61
	314.47
	280.9

	1
	250
	223.21
	198.41
	176.68
	157.73
	140.45

	2
	125
	111.36
	99.21
	88.34
	78.74
	70.13

	3
	62.5
	55.68
	49.5
	44.25
	39.37
	34.97

	4
	31.25
	27.86
	24.8
	22.1
	19.69
	17.54

	5
	15.63
	13.89
	12.41
	11.04
	9.84
	8.77

	6
	7.81
	6.96
	6.2
	5.52
	4.9
	4.39

	7
	3.91
	3.47
	3.11
	2.76
	2.46
	2.19

	8
	1.95
	1.74
	1.55
	1.38
	1.23
	1.1

	9
	0.98
	0.87
	0.78
	/
	/
	/
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Figure S7. Imaging characterization. (a)-(d) Imaging measurements and reconstructed images of Element 1 in Group 6 of the USAF 1951 resolution target under LP, LCP, and RCP incidence. (e)-(h) Imaging measurements and reconstructed images of Elements 1-2 in Group 7 of the USAF 1951 resolution target under LP, LCP, and RCP incidence. Scale bars: 30 μm in (a)-(c), 10 μm in (d), 20 μm in (e)-(g), and 7 μm in (h).
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Figure S8. Computational imaging results of onion epidermal cells. (a)-(d) Original image, multifocal imaging result, demixed and stitched reconstruction, and error map for Region 3, respectively. (e)-(h) Corresponding results for Region 4. (i)-(l) Corresponding results for Region 5. (m)-(p) Corresponding results for Region 6. Scale bars: 10 μm.



Supplementary Section 5: Fabrication Process
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Figure S9. Fabrication process of the amorphous-silicon metalens.
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Normalized PSF comparison with FWHM for 12 ROIs
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MTF comparison for 12 ROIs
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