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Abstract 

 

The Linear Collider Flavour Identification (LCFI) Collaboration is developing the sensors, electronic 
systems and mechanical support structures necessary for the construction of a high performance vertex 
detector at the e+e- International Linear Collider (ILC) and investigating the contribution such a vertex 
detector can make to the physics accessible at the ILC. The collaboration’s goal is to produce and test, 
in five years time, full-scale sensors with the accompanying electronics, support and cooling systems 
necessary for application at the ILC. These must allow polar angle coverage in the range 
cos 0.96<θ , readout or signal storage within 50 µs, and have a material budget of at most 0.1% X0 

for normally incident particles, providing an impact parameter resolution of ≤ 5 µm for tracks with 
momentum as low as 1 GeV/c. The sensor development will build on the collaboration’s expertise 
with column-parallel CCDs and will include devices with in-pixel data storage. Readout circuits for 
these sensors will be designed with on-chip clustering and data sparsification algorithms. Studies of 
materials allowing the construction of extremely low mass supports for these sensors will be 
undertaken in conjunction with studies of the mechanical design of the vertex detector. The 
collaboration’s flavour tagging and heavy flavour charge identification investigations will be extended 
both to optimise the vertex detector design and to maximise the physics potential of the ILC.  


