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Figure 1 (Color online) (a) Experimental apparatus of the XUV transient absorption experiment. (b) Carrier dynamics and the relationship between
the lifetime and energy of germanium. Reprinted with permission from refs. [21,22]. Copyright©2017, Springer Nature.
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Figure 2 (Color online) (a) Energy derivative of Si XUV absorbance is plotted as a function of the pump-probe delay, which shows a 450 as rise time
of oscillations at 100.35 eV. (b) Number of electrons excited into the conduction band by the laser pulse and electron density distribution at different
times are computed by TDDFT. Reprinted with permission from ref. [35]. Copyright©2014, American Association for the Advancement of Science.
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Figure 3 (Color online) Experimental differential reflectivity trace AR/R for the germanium sample. Simulation of the time-dependent excited
electron population at the selected k-points and projection of the excited electron population along the k. direction at different times. Reprinted with

permission from ref. [39]. Copyright©2023, Springer Nature.
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Figure 4 (Color online) (a) Simulated laser field and the charge density difference in Ti in the c-a plane at different times. Reprinted with permission
from ref. [40]. Copyright©2019, Springer Nature. (b) ATAS measurement of MoSe, sample, where the response probed via the transitions from the Mo
4p states and Se 3d states is enclosed by a purple and green frame, respectively. Real-space electron distribution and change induced by excitation with
the NIR pump pulse by TDDFT. Reprinted with permission from ref. [41]. Copyright©2023, Proceedings of the National Academy of Sciences.
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Research progress on ultrafast electron dynamics in solids
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The microstructure of matter and the ultrafast processes of electrons fundamentally determine its physical properties and
potential applications. Therefore, the study of the ultrafast dynamics of electrons is crucial to reveal the physical
properties and changes of matter. Attosecond technology with exceptional temporal resolution provides a new tool for the
study of ultrafast electron dynamics in atoms, molecules, and solids. This article focuses on the important area of
attosecond science: the ultrafast electron dynamics in solids, offering an overview of research progress of ultrafast
dynamic processes of electronic excitation, electron injection, and electron screening in solids based on attosecond
transient spectroscopy and time-dependent density functional theory. Furthermore, it provides a prospective on the future
development of ultrafast electron dynamics.
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