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« Ultraviolet (UV) spectral region underexplored - Dual-Comb (DC) Spectroscopy brings high resolution [1] 9
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* Probe electronic transitions with complete state resolution 12
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* Photochemistry of atmospheric/astrophysical gases o
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Time Domain « Pulse compression for efficient frequency up-conversion into the UV spectral region
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radio frequency - Gas sample cell with windows at Brewster’s angle and fast photodiode for data acquisition
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Figure adapted from [2] spectrum

« Fast data acquisition with longer temporal delay than state-of-the-art spectrometers

(higher spectral resolution, expect more than one order of magnitude improvement)

Spectral Broadening for Shorter Pulses UV Frequency Comb Generation .
« Two step nonlinear

Fused sili i '
used silica HR mirror f= fotn-f f= fo+n-f, process in crystals

Frequency up-conversion

”m Hl m | » Challenging tradeoff:

BBO Crysta| me——— Compensation === BBO Crystal 343 nm bandwidth VS. efficiency
A. =1030 nm SHG Plates SFG

In collaboration with

» At high intensities the refractive

Index of a medium, e.g. fused silica,

becomes intensity dependent

n(t) =nyg +n, - I(t)

- Instantaneous frequency shift Atmospheric Gases

* Herriott-type multipass cell (MPC) setup

dependent on slope of intensity » Absorbing solar UV light > trigger for photochemical reactions in the atmosphere

« 46 passes with focus between the two

profile (self-phase modulation) » Focus on gases, which contribute to global warming = every day relevance

highly-reflective (HR) mirrors
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e.g. emitted from algae in

Input beam: P, = 80 W with 250 fs pulse duration at 10 MHz repetition rate
« Spectrum after the MPC covers 997-1055 nm @ -10 dB level
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* Absorption spectra and ionization
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Absorption Cross Section

* Autocorrelation measurement yields 50 fs pulse duration
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Outlook

 First realization of the near-UV DC spectrometer - investigate transition line widths & « High harmonic generation for experiments deeper in the ultraviolet region (A < 300 nm)
absolute absorption cross-section of formaldehyde with unprecedented spectral - measure Rydberg series of iodomethane
resolution * Pump-probe scheme for time-resolved studies with high temporal and spectral resolution

« Doppler-free two-photon excitation spectroscopy of benzene (interaction with ozone In

the troposphere, noxious effects on human health [8])
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