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[bookmark: _Hlk85138059][bookmark: _Hlk75274927][bookmark: _Hlk75274942][bookmark: _Hlk75275037][bookmark: _Hlk75275094]Figure S1 Schematic of Bessel beam generation and demagnification. The equivalent axicon lens is used to generate BLB, and the telescopic system composed of plano-convex lens and microscopic objective lens is used to demagnify BLB. Where β is the exit angle, α is the BA, n is the refractive index of the axicon, which is 1.45, and are the length of the Bessel region before and after it passes through the telescopic system, respectively, w0 is the beam radius at the waist of the incident Gaussian beam,  f1 and f2 are the focal length of the plano-convex lens and the equivalent focal length of the microscope objective lens, respectively.
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[bookmark: _Hlk75682431][bookmark: _Hlk85138081]Figure S2 SEM images of modified regions defined by the six BLBs. The BA in these BLBs is (i) 2.5°, (ii) 2.4°, (iii) 2.3°, (iv) 2.2°, (v) 2.1° and (vi) 2.0°, respectively. The scale is 500 nm.
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[bookmark: _Hlk85138091]Figure S3 Profiles of modified regions defined by the six BLBs measured by AFM. The BA in these BLBs is (i) 2.5°, (ii) 2.4°, (iii) 2.3°, (iv) 2.2°, (v) 2.1° and (vi) 2.0°, respectively.


Calculation equations of focal length and NA of microlens:
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[bookmark: _Hlk85227569][bookmark: _Hlk85138131][bookmark: _Hlk85227704]Figure S4 Microlenses yielded by irradiation of Gaussian lasers with a variety of pulse energies. (A) LCSM images of the microlenses after etching. (B) Relationship among apertures, heights, and pulse energies. (C) Calculated focal length and NA corresponding to (B).
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[bookmark: _Hlk85138185]Figure S5 Microlenses yielded by irradiation of Gaussian lasers with a variety of pulse numbers. (a) LCSM images of the microlenses after etching. (b) Relationship among apertures, heights, and pulse numbers. (c) Calculated focal length and NA corresponding to (b).
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[bookmark: _Hlk85138196]Figure S6 Microlenses yielded by irradiation of BLBs with a variety of pulse energies. (A) LCSM images of the microlenses after etching. (B) Relationship among aperture diameters, heights, and laser energies. (C) Calculated focal length and NA corresponding to (B).


[image: ]
[bookmark: _Hlk85138208]Figure S7 Microlenses yielded by irradiation of BLBs with a variety of pulse numbers. (A) LCSM images of the microlenses after etching. (B) Relationship among aperture diameters, heights, and pulse numbers. (C) Calculated focal length and NA corresponding to (B).
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[bookmark: _Hlk85138222]Figure S8 Schematic of the internal structure network of the fused silica and the results of Raman measurements of modified and unmodified regions irradiated by BLB. (A) Two-dimensional diagram of amorphous structure in fused silica. (B) Results of Raman measurements of modified (red line) and unmodified (black line) regions.



[bookmark: OLE_LINK1][image: ]
Figure S9 (A) The measured IPSF of one microlens in the MLA, and (B) the MTF calculated from the IPSF.


[bookmark: _Hlk85138239]Table S1 Comparison of the maximum NA of the microlens processed by the technology mentioned in this article and the maximum NA of the microlens processed by the femtosecond laser technology in other reports. 
	Materials
	Method
	Maximum NA
	Reference

	Silica
	FLAE
	0.65
	This work

	Silica
	FLAE
	0.4
	[1]

	Silica
	FLAE
	0.26
	[2]

	Silicon
	FLAE
	0.137
	[3]

	PDMS
	Femtosecond
laser scanning
	0.17
	[4]

	Photoresist
	Femtosecond
laser scanning
	0.46
	[5]

	Polyimide
	Laser ablation
	0.5
	[6]

	PMMA
	Laser-Induced structural modification
	0.069
	[7]
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