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Reconciling high spectral resolution and high sensitivity simultaneously is a daunt-
ing task. Employing the double resonance technique using a combination of mi-
crowave (MW) and infrared (IR) radiation, we have previously shown that we can
transfer the precision of the MW radiation into vibrationally excited states and there-
fore improve the spectral resolution by up to three orders of magnitude.'

Now, we present a new molecular beam apparatus that allows high-resolution
infrared and optical spectroscopy of cold neutral molecules, detected via resonant
multiphoton ionization time-of-flight (REMPI-ToF) mass spectroscopy. A pulsed
nozzle produces cold molecules in an adiabatically expanding supersonic jet. Two
skimmers reduce the molecular flow to a molecular beam. We use a high-power (up
to 1.5 W) continuous-wave optical parametric oscillator (cwOPO) from Qioptig for
a narrowband excitation ahead of the REMPI-ToF detection. The narrow linewidth
of the cwOPO (10 - 20 kHz) in the mid-infrared (2.7 - 4 pm) and it’s frequency-
stability (& 3 MHz) ensures for ro-vibrational resolution. The subsequent detection
with REMPI provides excellent detection sensitivity even for extremely small sam-
ples in addition to mass selectivity.

In a future perspective, multiphoton excitation via IR light and MW radiation
in the form of three-wave mixing (3WM) schemes? or by photo-electron circular
dichroism (PECD)?, will allow to distinguish the enantiomers of chiral molecules in
a cold molecular beam.
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