EPSRC Time-Resolved Spectroscopy

Engineering and Physical Sciences with advanced CMOS single photon detector arrays
for disease diagnosis in the distal lung PROTEUS

K. Ehrlich’2, A. Kufcsak?, N. Krstajic'3, T. Craven?, R. Henderson?, R.R. Thomson?, M. G. Tanner'?
1. EPSRC IRC "Hub" in Optical Molecular Sensing & Imaging, MRC Centre for Inflammation Research, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK
2. Scottish Universities Physics Alliance (SUPA), Institute of Photonics and Quantum Science, Heriot-Watt University, Edinburgh, UK
3. Institute for Integrated Micro and Nano Systems, School of Engineering, University of Edinburgh, Edinburgh, UK
4. MRC/Centre for Inflammation Research, Queen’s Medical Research Institute, University of Edinburgh, Edinburgh, UK

Introduction

With present diagnostic methods, identification of respiratory illnesses are inexact resulting in an often
inaccurate multi-drug treatment. The Proteus project aims for a fibre-based sensing and imaging system to
improve disease diagnosis in the distal lung for critically ill patients. For a use with fibre optic sensors a
spectrograph for time resolved single photon detection is presented. The system uses a line array of CMOS
Single Photon Avalanche Diodes (SPAD) to collect Time-Correlated Single Photon Counting (TCSPC)
histograms combining the standard wavelength axis of spectroscopy with the time axis of TCSPC.
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