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Loss-free shaping of few-cycle terawatt pulses at 1
kHz for laser wakefield acceleration
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Precise control of the temporal shape of ultrashort pulses of terawatt scale peak power is often desirable in
experiments. In previous work, we used single, few-cycle 5 fs pulses for 1 kHz rep. rate laser wakefield accel-
eration (LWFA) to 15 MeV in near-critical density hydrogen plasma [1]. Double pulses are also of interest for
LWFA, as prior simulation studies suggest that resonant driving of wakes enhances injection and acceleration
[2]. However, prior methods for generating double few-cycle pulses exhibit energy loss of up to 80% [3]. Our
method [4] utilizes precise control of oscillator seed pulses before chirped pulse amplification. Pulse peak
separations as short as 10 fs (~4 cycles) are generated [4]. We present the double pulse generation scheme,
particle-in-cell simulations suggesting that the interaction of these pulses in plasma can tunably modify and
enhance electron acceleration and injection, and preliminary experimental results.
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