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Overview

Introduction to (quantum cascade) laser spectroscop

.
Example: CO, isotopes with <0.1 %o precision
Miniaturization
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Direct Absorption Laser Spectroscopy

.

.

Ro-vibrational transitions in the MIR
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Direct absorption spectroscopy
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Measured and Simulated Absorption Spectrum of CO,
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Peak Separation — Resolution and Pressure
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CO, Isotopologues
at Jungfraujoch




Optics for high-precision measurements
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ns @ Jungfraujoch, 3580 masl
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Main optical elements of a direct absorption gas sensor
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Source Interaction Detection
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Main optical elements of a direct absorption gas sensor
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Source Interaction Detection
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Toroidal Cell with «Fringe Killer»

-> interference, fringes

with absorption mask
(patent pending)

e

EMPAQ
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application of the toroidal cell for CO, isotopes
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Current size of main optical elements
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colimated long sensitive
Source Interaction Detection
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Increasing AD frequency - reducing energy consumption (and size)
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The all-in-one sensor ?
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