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Supplementary Note | Phase information of the encoding plate at different wavelengths
The encoding plate forms phase modulation on the light field through a phase step of random
distribution. Therefore, its phase modulation amount depends on the delay of step. According to

790

formula ¢l=7¢790, for an encoding plate, the phase modulation amount for different

wavelengths varies differently. Therefore, the phase modulation of encoding plate of different
wavelengths needs to be corrected. The FWHM of the spectral resolution corresponding to the
reconstructed 50-frame images shown in the Visualization 1 is 0.8 nm. At the same time, the
complex amplitude distributions of the encoding plates at three wavelengths are shown in Fig. S1.
Figs. S1(a) to S1(c) are the complex amplitude distributions corresponding to wavelengths of 769
nm, 790 nm, and 808 nm, and the phase modulation differences at points P and Q are 2.56 rad, 2.5

rad and 2.44 rad, respectively.

Fig. S1 Phase modulation distribution diagrams of the encoding plate corresponding to

wavelengths of 769 nm (a), 790 nm (b) and 808 nm (c).



Supplementary Note 11 Variation in the rotation angle of the spatial vortex pulse phase

The phase distribution of the ultrashort spatial vortex pulse rotates with time, as shown by the

rotating vector 6 in Fig. S2. It rotates along the 9; direction in the time range of -100 ps - 20 ps,

but rotates along the 9:_, direction in the range of 40 ps - 80 ps. For different wavelengths, the
rotation angle of the corresponding phase topological charge is smaller than the intensity
distribution. The corresponding angle variation range is expressed as: 5:[ 3528<22<20<19%

16<14< 7< 10< 139. The one-dimensional curve depicting the variation in angle is illustrated in

Fig. S3, with the inflection point of the angle rotation occurring at 40 ps.

Fig. S2 Phase distribution of the spatial vortex pulse reconstructed by STS-CAI.

357

300

~
w

(degrees)
S

—

a
—
n

[
=

-100 -80 -60 -40 -20 0 20 40 60 80
t (ps)

Fig. S3 Phase rotation angle variation curve of spatial vortex pulse.
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