
Transport to One-Speed Diffusion

Start: Transport equation. Assume: isotropic scattering, one energy group, Fick’s law.

Start with the transport equation:[
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Where S is a source. The fission term would be:
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To arrive at the diffusion equation, start by integrating over all angles. The terms, in order, are:
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Assume one speed, producing the following equation:
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φ(~r, t) +∇ · ~J + Σt(~r, t)φ(~r, t) = Σs(~r, t)φ(~r,E′, t) + S
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φ(~r, t) +∇ · ~J + Σa(~r, t)φ(~r, t) = S

Substitute with Fick’s Law ~J = −D∇φ
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