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The main sources of atmospheric nitrous oxidg@) are bacterial nitrification and
denitrification processes in soils and aquatic systems. Because isotopic fractionation
is substantially different for nitrification and denitrification, determination of the in-
tramolecular distribution of®N in N,O can be used to probe their relative flux
strengths [1]. Furthermore, J® isotopomer analysis can help to elucidate strato-
spheric transport and chemistry as the photolyti©Nlecomposition is isotope selec-

tive [2]. Having the same mass the isotopomEd°N0O and!°N!*N'6O cannot

be distinguished directly using standard isotope-ratio mass-spectrometry (IRMS).

Laser spectroscopy in the mid-infrared region is a valuable alternative to IRMS be-
cause the DO isotopomers can be differentiated due to their highly characteristic
rotational-vibrational bands [3]. Additionally, the technique is suited for compact, mo-
bile instruments that can be used for field studies with a good time resolution.

We present a laser spectrometer consisting of a thermoelectrically (TE) cooled , pulsed
guantum cascade laser (QCL) at 4.8, a multipass cell with a path length of 56

m and a TE cooled IR detector, allowing continuous, liquid nitrogen-free operation.
The isotope mixing ratios 0 N'4N'CO (), *N'®N6O (3) and*NiSO were an-
alyzed simultaneously at 1 Hz time resolution at concentrations down to 9 ppm. The
instrument performance was tested using the Allan variance technique./Q adh-
centration of 90 ppm, the short term noise (1 Hz) is*6,1for *§'°N and 4.2/,

for #51°N, while the minimum is 0.46,, for 5N and 0.76/,,, for 615N with an



averaging time of 300 s. At a concentration of 9 ppm the system is very stable yield-
ing a maximum precision of 1°1,, (*5'°N and”§'°N) with 3700 s averaging time.

The spectrometer performance was extensively characterized based on gravimetrically
prepared calibration gases with different isotopic composition.
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