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Motivation

+ Attosecond Pulses: Gateway to the Subatomic Frontier, Revealing Electron Dynamics,

4+ Exciting Applications: From Ultrafast Phenomena to Nuclear Physics, Biomolecular Studies, and
Astrophysics,

4+ Challenge: Low-Intensity Attosecond Pulses; Strongest Ultrashort Pulses Generated is located Inside
Plasma,

4+ Overcoming Limitations: Enhancing Reflectivity and Proposing Experimental Setups Relevant to Modern
Laser Facilities.

Figure I: Schematic of Ultrashort Pulse Generation via the Flying Mirror: A driver laser excites a relativistic
electron layer in underdense plasma. The source pulse reflects from this layer and is compressed to attosecond
duration by the double Doppler effect.
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mirror density and thicness, all of which depend on dy.

Employing Circularly Polarized vs. Linearly Polarized as Driver Pulse
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. Figure 4: OSIRIS simulations confirm Figure 5: In relativistic mirrors, the
our theoretical prediction of ultrashort focal point expands in addition to the
17 L1 0.0 electron layer separation times. The relativistic Doppler shift. The results
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Zum) Z(um) Z(um) gamma factor of mirror and the length mirror velocities are in good agreement
. of source pulse. with our theoretical predictions.
Figure 3::3D density profile of the relativistic electron layer driven by a
laser pulse with linear (top) and circular (bottom) polarization, viewed L 1 Lp
from the mirror front. Circular polarization produces a cleaner and Leollision = c (1+p) =11 +p) L=/0+p)+ 1+ 4
more stable mirror; resulting in up to tenfold higher efficiency.
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duration, and also 4y are important — Y-
~ 26 ~ 3 to achieve a stable mirror [3, 4]:
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+ OSIRIS simulations fully confirm our theoretical predictions on collision time and identify the optimal
position for capturing a strong attosecond pulse.
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