The invention is relates to the acceleration of electrons using laser wakefield plasma accelerators. Specifically, this invention is concerned with increasing the energy of accelerated electrons and reducing the energy dispersion and divergence of the electron beam. This is achieved by matching the amount and position of electrons injected into the plasma wave with the wavelength and phase of the plasma wave, and temporally and spatially aligning the laser beam with the plasma wave's wavelength. The formation of the gas target is done using a microfluidic chip. The invention aims to increase the energy of accelerated electrons and reduce the energy dispersion and divergence of the electron beam by using lower-energy ultrashort femtosecond pulse lasers operating at kilohertz repetition rates.
