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Phase modulation is considered an important operation in large format CMB polarization arrays. Despite that, none of the instruments that are now being designed or built has come up with a low-loss and easy to fabricate phase switching method. Oxford University and Chalmers University have already established a collaboration for the development of planar phase modulation at 220 GHz. This collaboration has made excellent progress and in fact we are now in the process of designing a fully planar phase modulator at this frequency. The collaboration is welcoming the Manchester Cosmology group led by Prof. Lucio Piccirillo to join this important programme in order to extend the scope of the activity to other frequencies and make it available to future cosmology instruments. It is useful at this stage to divide the research into a number of projects as follows:
1. Design and fabricate a 90 GHz finline switch on a silicon substrate similar to the 220 GHz device. VNA-test the device.
2. Integrated Phase Switch for 90 GHz and 220 GHz. The Switch should  include:

· on-chip source of radiation 

· band-pass filters
· NbN phase switch

· Detector (NbN weak link or SIN bolometer)
3. In parallel, RF- test the 220 GHz device that has already been fabricated .

4. Also in parallel, design and fabricate the 220 GHz microstrip phase switch at 220 GHz.
5. Test the 220 GHz device using VNA and RF systems.
6. Design, fabricate and test a 90 GHz microstrip phase switch.

7. Integrate a detector a detector (probably an SIS junction), to the phase switch.
8. The consortium will bid for an independent work package for the development of “planar phase modulation” for the space project Bpol. Oxford would formally lead this package but the funds will be distributed according to the required effort. To this end we will request a modest sum from the already available fund to support travel from the UK to Chalmers.   

The comments on who does what are merely listed for guidance, and the precise details can be worked out as the project proceeds. It is suggested that we have regular telecons between all three parties to give the project some structure. Roughly speaking however we expect Oxford to lead the chip design and RF resting, Chalmers the layout design, fabrication, and DC/RF preliminary testing and Manchester the RF component design fabrication and S-parameter testing.
  All work carried out specifically in the context of this  programme (excluding work described by step 3 which has already started ) will be published jointly by all three parties. It is however expected that only the names of those who are significantly contributing to the programme to appear on the papers.
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