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Research and development of the next generation diamond pixel sensor

Tanaka, Manobu

13,600,000

100u m
0.3MGy

The development of a diamond detector with the char?e collection efficiency
(CCE) of ~100% was done, and the process requirements for developing a pixel detector based on
diamond basis achieves less than 100-micron meter position resolution are investigated. Since the
radiation tolerant transistors are necessary to integrate signal processing circuits on the pixel
detector, total integrated dose characteristics of transistors are evaluated and confirmed those
transistors have radiation resistivity more than 0.3MGy.

A trend of accelerators R&D is high intensity/luminosity. From the viewpoint of the detection
system, the radiation resistivity and the fast response are required. Si-based detectors are
insufficient for the purpose. Diamond-based detectors can solve the problems. We succeeded to
develop diamond detectors for those requirements and established the TCAD numerical model which can
reproduce the I-V characteristics, the bias dependence of the CCE and the current signal waveform.
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