	Dankwoord
	Nederlandse samenvatting
	English summary
	Introduction
	Greenhouse gas emission reduction
	CheckPack: intelligent packaging
	Fugitive methane leak detection

	Personal health monitoring devices
	Review of gas sensing technologies
	Non-optical gas sensors
	Optical gas sensors

	Outline
	Publications
	Publications in international journals
	Publications in international conferences

	References

	Silicon photonics for optical absorption spectroscopy
	Optical Spectroscopy
	Silicon-on-Insulator technology
	On-chip mid-infrared spectroscopy
	Breaking the sub-ppm limit
	Conclusions
	References

	Integrated dispersive AWG spectrometers
	Introduction
	Arrayed Waveguide Grating spectrometer
	AWG with integrated photodetectors
	High-resolution AWG
	Single Pixel AWG Spectrometer
	Introduction
	Fabrication
	AWG characterization
	Absorption spectroscopy of PDMS
	Conclusions

	System-on-a-package AWG spectrometer
	Design of a dispersive CH4 sensor
	Conclusions
	References

	Digital FTIR spectrometer for wavelength monitoring
	Introduction
	Operation principle and design
	Fabrication
	Measurements and analysis
	Conclusion
	References

	PhotoThermal Spectroscopy
	Introduction: photothermal effect
	Photothermal enhancement
	Integrated photothermal spectrometer
	Transmission slope of MRRs (T')
	Basic operation
	All-Pass Filter
	Add-Drop Filter
	Asymmetric Fano filter (AFF)
	Design guidelines and conclusions

	Excited state relaxation and thermal yield ()
	Optical beam overlap (f)
	Thermal isolation (Rth)
	Gas adsorbing coatings (Ec)
	Adsorption isotherm
	Influence of water background

	Proof-of-Concept experiment
	Fabrication
	Infrared reflection absorption spectroscopy
	Experimental setup

	Results and discussion
	Thermal isolation
	Reference power and MRR tracking
	Suspended membranes
	Thermal noise limit
	Mechanical stability
	Limit of Detection

	Photothermal spectroscopy of toluene
	Surface Enhanced Infrared Absorption
	Conclusions
	References

	Non-Dispersive Spectroscopy for CO2 leak detection
	Introduction
	Non-Dispersive IR spectroscopy
	Experimental results and discussion
	Conclusions
	References

	Conclusions and outlook
	Conclusions
	Outlook


