
Adding Radiation Diffusion to Enzo

Enzo is a multi-physics fluid dynamics code designed for simulations of structure formation in the early universe.  We are implementing a 

multi-group radiation diffusion module in Enzo so that the reionization of the universe by the first generation of stars can be modeled self-

consistently.  We present the first results of verification problems used to test the diffusion module and assess its accuracy.
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With the new terms in equation 3 With the new terms in equation 3 

and the addition of 4 and 5, Enzo and the addition of 4 and 5, Enzo 
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have on the surrounding medium.have on the surrounding medium.

(figure courtesy of Dr. D. Reynolds)(figure courtesy of Dr. D. Reynolds)

*  Enzo can already take into 
account gravitation, 
hydrodynamics, and chemistry.
* The work here is to implement 
the radiation diffusion module 
written by Dan Reynolds as a 
portion of Enzo.
* We are showing results of 
verification tests with analytic 
solutions.
* This work is ongoing; future tests 
are shown at the lower right.
* This work is a part of the LUSciD  
(LLNL-UCSD Scientific Data 
management) contract with UCOP.
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The first three equations are the usual conservation of mass, 
momentum, and energy respectively, the new added terms, equations 3, 
and 4 (highlighted) are the chemistry and radiation energy equations.

This is the 1996 Su & Olson test problem.  These show the dimensionless This is the 1996 Su & Olson test problem.  These show the dimensionless 

energy variables versus length as defined by Su & Olson. energy variables versus length as defined by Su & Olson. 
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