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Supplementary Figure 1: (a) Transmission optical microscope images of 1x1 mm? laser-affected areas
obtained at a pulse rate of 100 kHz with 400 overlapping pulses. (b) Optical path difference across the
laser modified area (insets: digital holographic microscope images of the area). The average optical
path differences are calculated averaged from the red and blue areas. Red areas are considered as
pristine material, while blue areas are considered laser-modified zones.
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Supplementary Figure 2: (a-b) Transmission optical microscope images of laser inscribed lines in
Ge23Sh7S7o glass volume at 1 MHz (thermal cumulative regime) with various writing speeds and pulse
energies. (c-d)SE images of the top surface of laser inscribed lines at 75 nJ with 4000 pulses. Note that
the focal spot was located at 20 pum below the surface.
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Supplementary Figure 3: Volume nanogratings periodicity of Ge2sSh7S7 as a function of laser net
fluence for a pulse duration of 150 and 270 fs emitted at a rate of 100 kHz.

Table S1: Literature survey of periodicity of surface self-organized structures in chalcogenide glass
[29-34].

. Pulse Wavelength Periodicity in nm (in parenthesis:
Glass composition ; !
duration (fs) (nm) number of overlapping pulses)
AszS3 [29] 150 800 700 (2-5) and 250 (>10)
As,S3 [30] 150 800 740 to 780 (for overlapping pulses of

65%-80%) and 300 (higher
overlapping or secondary scan)

As:S; [31] 100 800 (2) to 180 (10)
As2Ss [33] 34 806 180 on top of 720 (10)
As2Ss [34] 150 3000 599 (1000)
As;Ses [34] 150 3000 583(1000)
GezsGarAseSes [32] 34 806 720 (50)
Ge23ShrS7o [This study] 150 1030 210 (5) and 170 (400)
Ge23SbrS7o [This study] 270 1030 330 (1), 250 (5) and 170 (400)
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Supplementary Figure 4: Reflection spectra of laser-affected zones (a) in the volume and (b) on the
surface. The inset shows a reflective optical micrograph of a single plane (1x1 mm?) formed with
parallel lines, themselves made of overlapping pulses with 100 nJ pulse energy. Note that the peaks

around 800 nm are measurement artifacts due to the change of detector types from visible to NIR
measuring spectral ranges.



(a) 0.100 100 kHz; 400 pulses

1 5nJ
-~
20075
=2
=
2
= 0.050
)
—
s
S 0.025
)
=
0.000 __/__\,-
0 2 4 6 8 10
Distance (um)
(b) oo 100 KHz; 400 pulses
= 50 nJ
. 075F
£
3
= 0.50 F
2
=
-
S 025t
a
8 0.00
S0
=
025}
0 2 4 6 8 10
Distance (um)
(C) 20 100 kHz; 400 pulses
100 nJ
s
£
3
S
ph)
7=
e
a.
E
]
=

Distance (um)

Supplementary Figure 5: Surface profile obtained for three different surface regimes, firing 270 fs
pulses at 100 kHz. The inset images show transmission optical microscope images of the surface,
corresponding to (a) homogeneous modifications at 10nJ, (b) self-organized surface structures at 50
nJ, and (c) ablation patterns at 100 nJ, all of them achieved with 400 pulses overlapping.



