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At the task of new generation building of particles accelerators laser-plasma accelerators are considered as a potential candidate due to significant progress in laser technologies in last years. But in spite of outstanding progress in development such accelerators the range of acceleration at least an order of magnitude below than in conventional accelerators. For example, electron bunch produced in Stanford Linear Accelerator Center (SLAC) has a peak energy ~50 GeV [1], whereas the last wakefield acceleration experimental success is ~2 GeV [2]. Therefore for consideration of laser wakefield accelerators as a real alternative to conventional accelerators, among other things, next generation of accelerators are able to produce electron bunches in the multi-GeV range.
Low density plasma (≤1016 cm-3) and multi-PW laser are proposed for laser wakefield acceleration to the range of ~100 GeV [3,4]. The proposed designs either consider strongly non-linear bubble [3] or moderately non-linear regime of acceleration [4].
At this work numerical simulations of electron bunch acceleration were made in moderately nonlinear regime in matched plasma channel. Bunch with initial energy 50 MeV was externally injected to the plasma wake wave excited by multi-petawatt laser pulse (~2 kJ, 500 ps, 300 µm). Matched plasma channel had parabolic density profile with density at the axis 7×1015 cm-3. It was shown that bunch mean energy is ~ 100 GeV at 25 meters length of acceleration both for test particles and with loading effect. Wherein chosen scheme of bunch injection in vicinity of second maximum of accelerated electric field amount of trapped particles is 100% and root-mean-square spread don’t exceed 5%. 
Comparative calculations of electron bunch acceleration in unmatched channels were made. It was shown that final reached energy of electron bunch in unmatched channel is limited due to electron losses in radial direction because of betatron oscillations excitation.
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