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Motivations
The use of Very High Energy Electrons (VHEE) for deep seated tumors treatment, with energies ranging between ~50 MeV and =250 MeV, has been considered as an alternative to

photon 1rradiation|1]. More recently VHEE has been proposed in the context of FLASH radiotherapy[2,3]. The dose rate needed for FLASH treatments requires high beam intensity,
which 1s out of the range of operation of existing clinical electron accelerators. In a recent work[4] we explored the use of laser-driven electron beams as an effective approach to VHEE
radiotherapy. Laser Plasma Accelerators (LPA) are well suited for the production of these electrons in terms of energy, thanks to the high accelerating gradients, and ultra-high
instantaneous dose rate, due to the typical short duration of bunches. On the other hand, the spectral features (high energy spread) and quality of these electron bunches affect the
behaviour of dose deposition: these properties can be improved by several LPA schemes, usually at the cost of bunch charge. In this work we present the numerical study of an
acceleration scheme 1n which a relative high charge (115 pC), 1onization-injected electron bunch 1s accelerated by an intense laser-driven plasma "bubble" up to energy E = 220 MeV,

With enanched spectral features (energy spread .= 5.6%). A strategy for further increasing the bunch charge and to meet the requirements of VHEE-RT 1s outlined. /
Laser-plasma parameters and characterization
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FBPIC simulation Conclusions

Simulations were performed using the FBPIC code[8], a spectral, quasi-cylindrical || In view of using laser-driven VHEE beams for FLASH radiotherapy, high charge
particle in cell code which exploits the cylindrical symmetry of laser-plasma systems to | | bunches are beneficial to reduce the number of bunches needed to achieve the
reconstruct the tridimensional behaviour using bidimensional (r, z) grids, one for each || therapeutic dose in the FLASH temporal window of 200 ms. With bunches like ours a
azimuhal mode (m = 0,1 in our case): the cell resolution is (0.067 x 0.023) pm?* with 10 | [ minimum repetition rate of ~100 Hz is needed. A further increase of charge will reduce
\Earticles per cell, while the temporal resolution ot the PIC-loop 1s A t= 0.08 fs / the required repetition rate: with our scheme the injected charge can be increased
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