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The effect of laser prepulse on the target parameters in TNSA experiments
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Abstract

Low-intensity laser prepulse (<1013 W cm”—2, nanosecond duration and <10"17 W cm”-2, picosecond
duration) significantly impact experiments on laser-induced proton generation, often constraining the
performance of proton sources from high-intensity lasers. Depending on the intensity regime and target
thickness, various effects can result from the prepulse. This study focuses on hydrodynamic simulations
using a fluid code to replicate real-world conditions, specifically targeting the prepulse parameters of the
ATLAS laser facility (including a 20-picosecond duration) across different target thicknesses (1-0.12
um). The simulations extract target parameters at the end of the prepulse phase. For these specific
prepulse conditions, the results indicate that a target thickness of 0.25 pm optimizes the interaction with
the main laser pulse. Thinner targets exhibit altered density profiles on the rear surface, thereby reducing
acceleration efficiency.
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4. NOVA-PW

5. Target Normal Sheath Acceleration (TNSA)

6. Radiation Pressure Acceleration (RPA)

7. Coulomb Explosion (CE)
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1. Chirp Pulse Amplification
2. Rising Edge
3. Main Pulse
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