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The next generation of astronomical experiments will require very sensitive detectors for the 100-300GHz frequency range. The Cold Electron Bolometers (CEBs) developed by Prof. Kuzmin and his team are potentially very attractive for a number of up-coming astronomical instruments. The aim of this MOU is to outline a collaborative program between the Universities of Cambridge, Chalmers, and Oxford to develop these devices into a full technology that can be used for astronomy.

The work will consist of a number of projects, which have been listed below in order of priority. Possible additional ideas are shown in brackets.
1. Comparing the dark-noise characteristics of Chalmers CEBs at 300mK, using the Cambridge SQUID readout system, with the dark noise characteristics of Cambridge TESs. SIN device needed. No RF coupling needed for these measurements.
(Carry out a similar set of measurements to (1) in 10mK dilution refrigerator at Cambridge. Explore device physics under these circumstances.)
(Explore possibility of an on-chip thermal load for low-temperature noise experiments.)

2. Construction, testing, and modelling of a room-temperature op-amp readout system based on the Cambridge design. A system would be built for Chalmers, and tests will be carried out at both Chalmers and Cambridge. SIS’ devices needed. Magnetic field also required. 
3. Testing a series array of CEBs in current-biased mode (parallel for HF) with a room-temperature op-amp readout system based on the Cambridge design. SIN devices needed. No magnetic field required.
4. Demonstration of a finline CEB at 97GHz with the aim of comparing the performance with that of the 97GHz CLOVER TES detectors. 
- Oxford will design the RF structures used, 
- the devices will be manufactured at Chalmers, and 
- RF tests will be carried out at Cambridge. 
- All three institutes will be involved in data analysis.
Design and experimental demonstration of on-chip bandpass filters.

5. Demonstration of a finline CEB at 220GHz with the aim of comparing the performance with that of the 220GHz CLOVER TES detectors. 
· Oxford will design the RF structures, 
· the devices will be manufactured at Chalmers, and 
· RF tests will be carried out at Cambridge. 
· All three institutes will be involved in data analysis.
6. Demonstration of a polarisation sensitive CEB radial probe detector. 

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. It is also understood that all work carried out specifically in the context of this CEB programme is published jointly by all three parties. So, for example, Oxford, Chalmers, and Cambridge will be involved in publishing dark-noise measurements (without RF structures) regardless of where the measurements are actually carried out, and Oxford, Chalmers, and Cambridge will be involved in publishing design papers regardless of where the designs are actually done.
This programme of activity will result in some exceptionally good technology that can be used in real astronomical applications.
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