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Development and characterization of meter scale gas
jets suitable for ≥10 GeV electron acceleration in

HOFI plasma channels
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Generating multi-GeV electron beams with Laser-Plasma Accelerators is accessible with PW class lasers [1]
but requires an accelerator many Raleigh lengths long. A plasma waveguide is often used in LWFA experi-
ments to combat drive laser beam diffraction and increase the electron energy gain. Hydrodynamic Optically
Field Ionized (HOFI) plasma channels are particularly suitable for LWFA experiments since they support den-
sity gradients that guide the drive laser and are free-standing [2-4]. These channels rely on a gas jet to form
an initial gas stream, which is then ionized and shaped by a channel forming pulse to create effective plasma
waveguides. Recently, a 9 GeV electron beam at BELLA PW was created using a HOFI channel generated
with a 30 cm long gas jet [5]. The characterization of the gas density profile of both short (~5cm) and long
(~30cm) gas jets was essential to this result. This poster will discuss the impacts of various parameters on gas
jet performance, highlighting key improvements that enhance the repetition rate and optimize the gas density
profiles for HOFI channel LWFA experiments.
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