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Description of Task Requirements
Our objective is to develop and demonstrate technology for measuring the 3-d surface and basal topography of terrestrial ice sheets and to map the physical properties of the glacier bed.  We will develop and test an airborne VHF and P-band, multi-phase-center, interferometric radar to be deployed in Greenland and Antarctica.  Surface clutter and basal signals will be separated using a new algorithm that incorporates spatial information contained in the interferogram. The expected outcome of our work will be the technical capability to image the base and map the 3-dimenional basal topography beneath an ice sheet at up to 5 km depth.  Our work will be conducted in the time frame of the International Polar Year.  
Summary of Bi-monthly Accomplishments

· Completed a scaling analysis designed to assist in developing airborne experiments that accurately test spaceborne instrument parameters
· Radar design trade-off study
Current Progress Description

Scaling Analysis: The technique advocated for the GISMO measurement from a spaceborne platform cannot be fully scaled to an airborne demonstration. Full scaling would require scaling the ice thickness and wavelength, along with the other system parameters.  However, the depth of the ice sheets cannot be controlled and scaling the wavelength cannot be accomplished without also substantially changing the penetration depth and subsurface scattering properties. A scaling analysis was completed to show how the system parameters should be best specified to demonstrate the essence of the technique, and, more importantly, acquire useful data over the ice sheets.  Aspects of the analysis included:  scaling platform height to maintain fringe ratio; scaling the baseline to preserve the number of fringes; preserving the number of samples per swath.  The last issue drives important decisions on radar bandwidth.  The primary conclusion of the study is that a long range aircraft (particularly the NASA P-3) flying at altitudes near or above 30,000 feet will provide the best data for assessing our concept.  Aircraft flying at lower elevations can provide useful data in the event that the P-3 is not available.  
Radar Design Trade-offs:  Much of the GISIR project development risk is mitigated by the use of proven radar systems and system designs. The originally proposed radar system has been augmented by increasing the number of antennas and channels from 6 to 8.  There will now be 8 receivers and 8 data acquisition channels, but all constructed around the existing designs.  It will have two bands: 140-160MHz and 425MHz-475MHz.  By moving the sampling rate from 130 MHz to 120 MHz we would be able to directly sample both of those bands.  This eliminates the need to distribute LO signals to the multiple receivers.   This is the preferred design.  It is similar to other designs that are under development. This system can be completed for the Fall 06 experiment.  A second design was considered.  It would have bandwidths greater than 50 MHz, but at the expense of SNR.  The higher sample rates force us to reduce the PRF and the antenna element multiplexing reduces the number of presums we can do.  Based on the scaling analysis, we concluded the original radar design upgraded with more elements will be quite satisfactory.

Aircraft Experiment:   We have been in contact with NASA Ames about the use of the NASA P-3 for field tests over Greenland in Nov/Dec 2006.  As noted above, the P-3 is our primary choice based on range and flight elevation.  As back-up, we also have plans for using commercial Twin Otters that have been contracted by NASA in the past.  Recently, we began discussions with NASA Dryden about the possibility for using the Altair UAV.  This is a highly promising development which could provide a unique platform for IPY time frame experiments in Antarctica (Nov/Dec 2007).  

Work Plan for Next Reporting Period

· Develop airborne experiment scenarios to refine some of the system parameters
· Continue phase history simulations to trade elevation, bandwidth and baseline for 
finalizing aircraft specification.  This requires modification to the simulator for
· Complete UAV questionnaire and visit NASA Dryden to learn more about UAV capabilities
Schedule Status

On schedule

Delays Problems Experienced

No major problems

Corrective Action/Recovery Plan

None Required

TRL

TRL -3

Comments

None
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