Tunable quasi-monoenergetic LWFA

electron beam

Starodubtseva E.M.}®, Tsymbalov I.N."2, Gorlova D.A.2,
Ivanov K.A.!® and Savel’ev A.B.}3

! Lomonosov Moscow State University, Leninskiye Gory 1, Moscow, 119991,
None

2 Institute for Nuclear Research of the Russian Academy of Science, Prospekt
60-letiya Oktyabrya 7a, Moscow, 117312, None

3 Lebedev Physical Institute of the Russian Academy of Sciences, Leninsky
Avenue 53, Moscow, 119991, None

@ starodubtceva.em19@physics.msu.ru

Laser plasma acceleration of charged particles represents one of the
most promising applications of ultraintense lasers. One of the most
promising laser plasma acceleration mechanisms is laser wakefield
acceleration (LWFA). This mechanism can be implemented to gen-
erate electron beams with energies in the range of tens MeV that
are valuable for a variety of applications, such as investigation of
the photonuclear reactions near threshold.

We have demonstrated the generation of energy-tunable quasi-
monoenergetic electron beams by interrupting the acceleration pro-
cess at different stages by introducing a sharp density spike cre-
ated by a laser-induced blast wave [1]. Electron beams with tun-
able energies ranging from 6 to 12 MeV and an energy spread
of 2 to 3 MeV were achieved by this approach experimentally.
Energy tuning occurs during the deceleration phase. The spec-
trum is quasi-monoenergetic in a tuning range. Additionally, we
conducted an extensive analysis of the 1D quasi-linear model of
LWFA to elucidate this effect [2]. The analytical model provides
a theoretical framework for understanding the generation of quasi-
monochromatic energy-tunable electron beams through LWFA and
offers accurate estimates of the electron beam parameters.
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