LAT CDR RFA #24 Response

Action Requested:

Explain how LAT will assess the impact of structural-thermal distortions on LAT pointing knowledge error in support of observatory-level STOP analysis. Estimate the impact if the distortions turn out to be an order of magnitude (10-20 times) larger than specified.  Provide the analytical results that bound the LAT’s out of plane motion with respect to the LAT Interface Plane (LIP).  Provide the necessary models (thermal, mechanical, optical) and support to Spectrum Astro to complete the observatory-level STOP analysis.

Supporting Rationale:

The ability of the LAT CDR and Spacecraft PDR design to meet the mission pointing knowledge cannot be determined without a piecewise and/or STOP analysis.  The LAT-SC interface is a questionable area.  There was a detailed discussion of the planned STOP analysis at the spacecraft PDR but none at the LAT CDR. Information is needed to complete the observatory analysis.  This is carried as a top spacecraft risk.  A full STOP analysis could take as long as 6 months and a piecewise analysis may be faster.  The LAT development proceeds at risk the longer it takes to determine whether LAT’s CDR design and spacecraft interface is enough to meet pointing knowledge requirements.

Response:

SLAC performed transient thermal stress analysis as part of the LAT delta-PDR analysis and demonstrated that the coupled loads analysis (CLA)-derived flight loads are the driving load cases.  This same analysis was used to estimate the thermal/mechanical distortion effects on the LAT component of the observatory pointing knowledge performance.  A value of 4.1 arcsec (1-sigma, radial), versus the 7.0 arcsec requirement, was obtained.

Prior to the integrated thermal/mechanical distortion analysis task, Spectrum Astro performed sensitivity studies and found the loads generated by LAT thermal excursions are enveloped by CLA derived flight loads.  Therefore, the margins presented at the spacecraft PDR are the driving margins.  They found that the spacecraft attitude determination contribution to the observatory pointing knowledge was estimated to be 3.9 arcsec (1-sigma, radial), versus the 6.0 arcsec requirement.

SLAC is in the process of updating their structural and thermal models to close out the open issues that were present at the LAT CDR (especially the calorimeter-grid interface and the thermal joint between the electronic boxes and the cross-LAT plate).  These updated models will be used to repeat the LAT thermal/mechanical distortion analysis.  The LAT component of the observatory pointing knowledge will again be verified to meet requirements.

The LAT team is supporting the Spectrum Astro led STOP analysis.  Spectrum Astro is performing a series of observatory-level thermal/mechanical distortion sensitivity analyses.  These incorporate the best available spacecraft and LAT structural and thermal models.  Parametric thermal analysis will be performed to identify worst case thermal cases from the perspective of distortion, and to investigate distortion effects over orbital, seasonal, and beginning of life to end of life time scales.  The integrated observatory thermal/mechanical distortion analysis will provide end-to-end pointing performance information.  This will include a realistic treatment of the spacecraft-LAT interface for the first time.  Preliminary thermal/mechanical distortion analysis performed during August 2003 demonstrated that the interface contribution to the observatory pointing knowledge is not significant.  Updates to this preliminary analysis will be done with the worst-case thermal transients applied to the final CDR observatory models and later with to the test correlated models.

