The groups plan to cooperate on the following topics: CALICE test beam studies with new absorber materials and new active detector elements, and data analysis, electronics integration for fine longitudinal segmentation, R&D on SiPM-tile system, in particular, development of new SiPMs with improved dynamic range and development of direct (fibre-less) tile-SiPM coupling.
CALICE beam tests: …………

Electronics integration: ………….
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Figure 4: Scintillator tile with WLS fiber and SiPM; SiPM developed at ITEP and CPTA. 

R&D on SiPM-tile system: One of the key features of the SiPM is its limited dynamic range. The maximal number of photons that the SiPM can detect is usually not larger than the number of its pixels. The non-linearity of the SiPM response can be corrected for using saturation curves measured in the laboratory. We plan to perform detailed studies of the saturation curves, in particular, the effect of the non-uniformity of the illumination of the SiPM by the light coming from the WLS fiber. Introducing the gap between the fiber and the SiPM could improve the uniformity and will be subject of the optimization at ITEP. ITEP will produce the SiPM-tile systems required for the HCAL prototypes. To simplify the non-linearity correction ITEP together with the Centre of Progressive Apparatus and Technologies (CPTA), Moscow will develop new SiPMs with two times larger number of pixels. The influence of the modified pixel geometry on the efficiency and the cross-talk will be studied. 
The WLS fiber converts the blue scintillation light into the green region in which the sensors are most efficient and ensure uniform response, independent from the exact position in the tile where the light was generated. With the advent of blue-sensitive SiPMs direct (fibre-less) read-out becomes possible which in principle can simplify design and production considerably and should also provide a faster detector response. However, uniformity must then be ensured by other means, e.g. special modifications of the tile geometry near the sensor, and the whole system must be re-optimized. ITEP will work on the development of tiles for direct readout, optimization of the photo-sensor matching, and will perform measurements of tile uniformity at the ITEP test beam. The technology for mass production of direct-readout tiles using injection-moulding must be optimized, too. (+Simulation at Aachen.)
Milestones:

mid 2012 optimized tile geometry with WLS fiber; detailed study of saturation curves

2012 new electronics interfaces

mid 2013 new SiPM with improved dynamic range

2013 tile SiPM system with direct read-out

2014 shower time evolution studies

2014 SiPM-tile system for direct readout
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