	Milestone (ID#): Demonstrate the calculation of current-voltage curves (collector and base currents) for an npn silicon bipolar junction transitor using two-dimensional CHARON simulations, and incorporating a finite set of defects and defect annealing in the simulations. (SNL-B)

	Level: 2

	Fiscal Year: FY06

	DOE Area/Campaign: ASC

	Completion Date: July 31, 2006

	ASC nWBS Subprogram: 1.5.2.2  Model Implementation

	Description: 
1)  Parallelize Charon (10's of processors).  This effort will rest upon robust performance of the Trilinos based time-integration, nonlinear, and linear solvers for the parallel environment and this set of physics models.

2) Add to Charon 2-D calculations a set of defect species and associated dynamic physics including energy levels, reaction rates, mobilities, and diffusion coefficients based on initial 1-D analysis of candidate neutron defect physics.

3) Utilize the Trilinos LOCA continuation library, the addition of external circuit elements allowing more exact comparison to experiment, and the addition of the aforementioned parallelism to increase the utility of Charon for generating Gummel (current-voltage) curves.

4) Improve robustness and performance of the stabilization techniques used by Charon as well as nonlinear algorithms and multilevel preconditioned iterative linear solvers.

	Completion Criteria: The milestone will be deemed complete when the simulations are done in two dimensions with the indicated time-dependent defect behavior (at least two defect species).  

	Customer: NW S&T Program Director with the ASC Program Director as a stakeholder.  Users include various analysts on the QASPR team.

	Milestone Certification Method (2 of 3):

1 – Progress toward the milestone will be monitored through the quarterly scorecard review process in the NW S&T program office, through monthly reports to the QASPR Core PRT Management team, and through reports to the independent review panel.
2 - Completion of this milestone will be documented in a memo to the directors of the NW S&T program office and the ASC program office, with copies to the QASPR project management team and the modeling and simulation PRT lead. 

	Supporting Resources: 2.5 NW FTEs (permanent staff FTEs) including 0.9 FTE support through LDRD and 1.6 FTE support through QASPR.  

	Codes/Simulation Tools Employed: Charon is the primary code with support from NUGeT, CASCADE, 1-D, SeQUEST, Socorro, GRASP, and possibly XYCE.  This support also includes all of the relevant libraries, user interface programs, and sensitivity analysis programs, as well as SQE support. 

	Contribution to the ASC Program:

Development of the 2-D Charon computer code will fill an important hole in the ASC tool-kit for simulating electrical properties of devices used in weapons systems.  In particular, Charon will be used to demonstrate the simulation capability for Si bipolar junction transistor (BJT) device response in short-pulse neutron environments.  It is important to have an ASC code for this purpose so that it can be placed through the full V&V rigor needed for codes used in NW simulations.

	Contribution to Stockpile Stewardship: In order to certify the stockpile, the president of the lab needs to have qualification evidence to support that certification.  Accurate simulation of the Si BJT response in short-pulse neutron environments is an important aspect of that qualification evidence as outlined in the QASPR project plan. 

	No.
	Risk Description
	Risk Assessment (low, medium, high)

	
	
	Consequence
	Likelihood
	Exposure

	1
	Insufficient availability of computing resources to meet code-development, analysis, and support requirements (from the other codes).
	High
	Low
	Low

	2
	Insufficient availability of NW FTE target for the organizations developing and utilizing the CHARON code to complete the milestone.
	High
	Low/Medium 
	Low


