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Electron dynamics

Interaction

Figure: Geometrical configuration for the scattering between the LASER pulse and the electron bunch[1].
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Electron dynamics

Electron dynamics

ω0τ >> 1← Long Pulse

x = x0ξ

y = y0ξ + y1 a0 e
− ξ2

2ω2
0
τ2

sin ξ

z = z0ξ + z1 a0 e
− ξ2

2ω2
0
τ2

sin ξ +
z2

2
a2

0 e
− ξ2

ω2
0
τ2

(ξ − 1

2
sin 2ξ)

Alessandro Curcioa , Danilo Giuliettia Physics Department of the University and INFN, Pisa, Italy

Innovative X-γ ray sources



Theory of the TB radiation ENEA TB source

Thomson Backscattering radiation

Radiation

Two variables generalized Bessel functions[2]
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Thomson Backscattering radiation

Linear Thomson Backscattering Radiation

a0 << 1
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Thomson Backscattering radiation

Radiation from an electron bunch
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ABC + LINAC parameters

ABC + LINAC @ ENEA Research Center of Frascati

ω0 =
2πc

λ
=

2πc

1.054µm
∼ 1.79× 1015rad/s

τ = 3ns

w0 ∼ 100µm

EL ∼ 20J

I0 = 2.12× 1013W /cm2 −→ a0 ∼ 0.004

εn ∼ 2mm mrad −→ we ∼ 2mm , θmax
e < 1mrad

Ie ∼ 6A −→ Ne ∼ 5× 108

τe = 15ps

γ0 = 10, 20
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ABC + 5 MeV LINAC

Emission Spectrum, maximum acceptance
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Thomson spectrum obtained by fixing the maximum acceptance
semi-aperture θmax ∼ 1/γ0 (γ0 = 10).
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ABC + 5 MeV LINAC

Emission Spectrum, 10% monochromaticity
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Thomson spectrum, relative to the case with γ0 = 10, obtained by
fixing the acceptance semi-aperture θmax ∼ 1/(10

√
10) in such a

way to detect just radiation near 0.45 keV (on-axis) with a 10%
monochromaticity degree.
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ABC + 5 MeV LINAC

Radiation spot

Thomson radiation spot on a screen at 1m, relative to the case
with γ0 = 10; red stands for ∼ 1.4× 102 photons/cm2.
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ABC + 10 MeV LINAC

Emission Spectrum, maximum acceptance
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Thomson spectrum obtained by fixing the maximum acceptance
semi-aperture θmax ∼ 1/γ0 (γ0 = 20). The number of particles

randomly generated for the calculation is ∼ 10000.

Alessandro Curcioa , Danilo Giuliettia Physics Department of the University and INFN, Pisa, Italy

Innovative X-γ ray sources



Theory of the TB radiation ENEA TB source

ABC + 10 MeV LINAC

Emission Spectrum, 10% monochromaticity
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Thomson spectrum, relative to the case with γ0 = 20, obtained by
fixing the acceptance semi-aperture θmax ∼ 1/(20

√
20) in such a

way to detect just radiation near 1.8 keV (on-axis) with a 10%
monochromaticity degree.
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ABC + 10 MeV LINAC

Radiation spot

Thomson radiation spot on a screen at 1m, relative to the case
with γ0 = 20; red stands for ∼ 5.6× 102 photons/cm2.
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ABC + 10 MeV LINAC
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