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Boron Detector with Light and Ionisation Reconstruction

Introduction

‘ Development of three different types of neutron detectors

‘ Detection of produced charged particles

‘ Time projection chamber combined with a neutron conversion stage
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: ® 256 x 256 pixel ASICs
® 55 um pixel pitch
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® Time or charge ® Time and charge
® Frame readout ® Data-driven readout

GridPix Readout

® 25 ms dead time ® Dead-time free

Trigger board

Gas amplification

® Particles create electrons

‘ 3D-track reconstruction gives position of neutron conversion

‘ Spatial resolution of track: ~ 100 um

® Electrons drift towards grid
® High E-field below grid
® Avalanche effect
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0.6 kV/cm L GridPix = Timepix+ InGrid[7]
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Neutron sensitive Microchannel Plate

To achieve high-rate readout:
GridPix3-Octoboard will be used

‘ For high-resolution neutron radiography
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' Amplification in microchannels

‘ To be implemented: Scintillator-based, FPGA controlled trigger

High neutron detection efficiency|[8]
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Boron Based Multi Stage Tracking Detector
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128 channels per chip,
R 10 cm
384 channels per direction per layer —

‘ 8 cm2 active readout area
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