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The intent of this document is to provide an update on the ongoing effort to improve the RF performance of the S/X band Feed used in the 12m Cassegrain system. Figure 1 (page 4) shows a schematic of the current S/X band feed design.
1. Recap of issues with current Feed design

1. The efficiency of the overall system at X-band is lower then expected (~50% Vs. ~63% expected) 

2. Phase centers of S-band and X-band portions are spaced by ~3 inches. 

3. Beam squint between the RHCP and LHCP beams exists at S-band  

4. Poor Axial Ratio performance at S-Band (<5 dB) 

2. Actions undertaken so far

The root cause for each issue has been investigated and understood. These were found to be:

· Issue 1 is mainly being caused by the improper design of the dielectric rod. This rod was found to be to long. The feed with the current rod length was analyzed  using CST's Microwave Studio. The results of the analysis were then used in TICRA's GRASP software to simulate performance when used with the optics of the 12m system. It was found that although the feed provides proper illumination of the sub-reflector at 8.1 GHz (~82%), the illumination efficiency at 8.6 and 9.1 GHz was found to be pour (~64%). A redesign of the dielectric rod was undertaken, it was found that using a shorter rod provides adequate illumination efficiency across the 8.1-9.1 GHz band.

· Issue 2 is also being caused by the dielectric Rod being to long. The redesigned rod mentioned above brings the phase centers of the feed at both bands together.

· Issue 3 was found to be caused by the excitation of the undesired TEM mode at the S-band OMT section. This was found to be caused by the use of probe coupling (singles probes were used for each polarization). Probe coupling was chosen over slot coupling (which does not excite the TEM mode) by Dr. Kim at the design stage as he found slot coupling provided high mismatch. Several new configurations are being investigated to overcome this issue, at this stage it is believed that the new OMT design will employ slot coupling while adding some modifications to the coax structure that would allow for good matching.

· Issue 4 has been investigated and was found to be caused by the improper length of the dielectric card. This will be resolved by a lengthening of the polarizer section of the feed. 

3. Current Effort

Current efforts are focused on redesigning the S-band OMT section. This is the most critical of all the redesign effort for this feed. At this stage, we expect this portion of the redesign to require ~3 weeks.

4. Future Tasks

Once the S-band OMT section redesign is complete, minor optimization tasks on the different components of the feed will be undertaken. These include:

· Optimization of the length of the dielectric card for good Axial ratio at S-band

· Optimization of the X-band OMT, transitions and polarizer for improved return loss at X-band

These tasks are expected to require ~2 weeks.

Once the RF redesign effort is complete (expected ~5 weeks from present), a drawing package for the new feed will be needed (time required TBD).
Once a drawing package is ready. Producing the feed using a vendor would require ~4 weeks ARO.  
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Figure 1 Schematic of Current S/X Feed
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