Use of the Interface-Backload method for Solving LISA and other Large, Divided Thermal Problems
A new technique has been developed to include more conductors for a problem that has run out of addressable memory.  This technique (Interface-Backload method) is valid for a subset of problems with a clear interface between an internal and external portion of a model.  It is being developed for the LISA (Laser Interferometer Space Antenna) project through GSFC.  With the strict thermal requirements on the optical bench for LISA, it may be necessary to include as many radiation paths as possible.  The current thermal model far exceeds the maximum allowed number of couplings, even with filtering.  
The Interface-Backload method includes the effects of an external portion on the internal portion through backloads, and vice versa.  As such, the opposite model (couplings and nodes) is not directly included in the solution domain, allowing for additional conductors to be included in current solution.  The process is iterated until a user-defined tolerance is reached.

The LISA design includes a Y-Tube, which serves as a physical barrier between the external model (e.g. Structure, electronics boxes) and the internal model (e.g. optics, telescope) and makes for an ideal test case.  This technique was validated using a simple LISA model, for which the entire solution domain can be solved.  This paper outlines the requirements and design of LISA, the derivation of the backload terms, and the results from the initial study using the simple LISA model.
