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A new method for calculation of energy deposition profile of intense pulsed electron beam
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Abstract Background: In an electron beam experiment, electrons accelerated in electromagnetic field have
different kinds of velocities and angles. However, in early numerical simulation calculations, the electron beam is
always supposed to perpendicularly hit the surface of target materials, which will cause biases between simulations
and experiments. Purpose: In this paper, a new method has been given to calculate energy deposition profile of
intense pulsed electron beam which may explain the biases. Methods: MCNP (Monte Carlo N Particle Transport
Code) is used to study metals such as aluminum, cuprum and tantalum. The differences between electron beam
perpendicular to material and the one with angle distribution were worked out. Results: The results show that the
energy deposition peak of pulsed electron beam with angular distribution is smaller than that of electron beam which
is perpendicular. Conclusion: This may explain the biases between simulations and experiments.
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Fig.1 Angle distribution model of electron beam.
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Fig.2 Energy deposition of different divergence angles of
electron beam in different kinds of metals.
(a) Aluminum, (b) Cuprum, (c) Tantalum
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Fig.3 Diagram of different divergence angles.
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Fig.4 Energy deposition of electron beam of 5° of divergence
and different probabilities of perpendicular incidence in
different kinds of metals.

(a) Aluminum, (b) Cuprum, (c) Tantalum
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