On The Role Of Non-equilibrium, Relativistic Hot Electron Population
In Target Normal Sheath Acceleration
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Target Normal Sheath Acceleration Self-consistent quasi-static TNSA model
Concept e Superintense ultrashort laser — Relativistic electron population = Charge separation — lon accelearation Framework
* Most robust and reliable laser-driven ion acceleration scheme at present achievable laser intensities « Kinetic description of hot electrons
« 1D1D phase space « (X, p) M. Passoni et al., Phys. Rev. Lett. 101.11 (2008): 115001
. — * Frozen ions and cold electrons
Superintense laser (o2 — 1orm Today
° —_ —_— 75 . ° o o . T
10-10° TW —— 5 . Proton radiography Hot electrons distribution: Maxwell-Juttner
) (1)01 __1100 BS 0" —— 1500 nm * lon Beam Analysis g

f(z,p) =

« Radioisotope production

2 2
e W(p)] \/ p
exp [— . ) =41+
2 2 .2
* Neutron generation 2mecKy(mec? /T) T me=C

Only trapped electrons build up the accelerating field
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* High Energy Physics
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Self-consistent Poisson equation
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 Different approaches: kinetic,
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« Grasp essential physics

An example
n,=2x10"cm?T=2MeV, p*=10 MV
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Results for increasing non-equilibrium

Make fair comparisons to asses the role of non-equilibrium features
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