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We discuss a design for a large-area time-of-flight system with 1 psec resolution.  The physics capabilities include flavor tagging, searches for new heavy particles, and possibly the association of photons with vertices in multiple vertex events. The proposed detectors are 10cmx10cm photo-multiplier/micro-channel-plate (MCP) modules, with MgF windows in which Cherenkov light is generated as the particles traverse the module, and a time-compensating segmented summing anode. Possible system configurations are cylindrical arrays for large detectors at the Tevatron, LHC, Super-B, or the ILC, or planar arrays for fixed-target experiments. Simulations predict a 0.9 psec resolution, including effects such as Cherenkov light frequency dependence, window absorption, photo-cathode response, MCP time jitter, and the path-length and electrical properties of the transmission lines and pads of the anode.  We are also working on electronics to digitize signals with psec resolution. This is a new game with new design tools. System considerations are paramount.

