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The ONETWO transport code has had many recent additions, including an improved 

formula for the critical energy of the beam ions, which is used in the calculation of the 
Callen model [1] neutral beam particle, energy, and momentum sources.  

One of the main thrusts of the Transport Task Force is the validation of models that 
describe the transport of particles, energy, and momentum out of tokamak plasmas. The 
experimental “measure” of transport is actually usually obtained from a code, such as 
TRANSP or ONETWO, that calculates the sources of particles, energy, and momentum 
within the plasma that are being transported out of the plasma.  While there are always 
improvements being added to these codes, it is important to maintain a set of standard 
cases, whose unchanging results with the release of new code versions allow users to 
have confidence that the introduction of new features has not altered fundamental 
calculations of the code, and whose changing results with a new release allow a broad 
comparison of any necessary fundamental changes. 

For the ONETWO code there are over 100 standard cases that test a variety of its 
features and calculations.  They were mostly accumulated as being the “problem” cases 
of the past.  These cases had not been recently tested to ensure the proper functioning of 
the code, but we will report on current efforts to resurrect these cases and correct any 
untested additions or modifications to the code.  The OMFIT framework is proving very 
useful in these efforts. 

Neutral beams provide some of the heating capability on the DIII-D tokamak.  Any 
transport model validation efforts where the beams are being used relies on the 
calculation of the beam deposition.  In the ONETWO code, there is a neutral beam 
calculation termed the “Callen” model [1] as well as a connection to the NUBEAM 
library.  It has come to our attention that the calculation of the critical energy should 
involve a term arising from log(Λe)≠log(Λi).  The impact of this change in the critical 
energy on the beam deposition calculations for a variety of discharges (including the 
standard cases with beam heating) will be shown, and compared with the calculation 
from NUBEAM.  In addition, DIII-D has been operating in a variety of toroidal field and 
plasma current orientations, for which there have been some shortcomings in the 
numerical implementation of the beam calculations, and improvements to these 
calculations will be reported on. 

The ONETWO transport code continues to be maintained and support the 
interpretation of results on the DIII-D tokamak. 
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