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The extracrdinary ability of space- charge waves in plasmas to accelerate charged particles at gradients that are orders of magnitude greater than in
current accelerators has been well documented. We develop a phenomenclegical framewerk for laser wakefield acceleration { LWFA) in the 3D
nonlinear regime, in which the plasma electrons are expelled by the radiation pressure of a short pulse laser, leading to nearly complete blowout. Our
theory provides a recipe for designing a LWFA for given laser and plasma parameters and estimates the number and the energy of the accelerated
electrons whether self- injected or externally injected. These formulas apply for self- guided as well as externally guided pulses ( e. g. by plasma
channels). We demonstrate our results by presenting a sample particle- in- cell { PIC) simulation of a 30 fs, 200 TW laser interacting with 2 0.75 cm long
plasma with density 1: 5 X 10(18) cm({-3) to produce an ultrashort ( 10 fs) monoenergetic bunch of self- injected electrons at 1.5 GeV with 0.3 nC of
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