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Background
The late phase of combustion has received little attention 
so far. To gain efficiency it is key to speed up this phase. 
The question to be solved:

What is burning, and when and where?
The project will focus on soot and CO. We are trying to
locate regions of late cycle conversion.

Methodology
As virtually all transitions of CO lie within the vacuum UV, a 
two-photon excitation scheme (B←←X) is used and
fluorescence is detected in the Ångström bands (450-650 
nm).
• 2 x ~ 230.1 nm (up to 10 mJ per pulse)
• Coumarin 460 pumped with 3rd harmonic Nd:YAG
• Acton 300i spectrograph with 150 lines/mm grating
• PI-MAX 2 or 3 (direct vs spectral imaging)

Results

• Gas cell, Bunsen and CO flame
• Excitation – emission spectra recorded
• Focus on feasibility and interference from C2

Discussion and Outlook
• Technique is feasible, but S ~ I2

• C2 interference noticeable, but CO can be isolated
• Spectral data in accordance with literature

• Work will continue on optical engine and HP vessel
• Numerical simulations of CO in a free diesel jet will be

used as an initial guess for locations with CO

Figure 1: Luminosity and/or fluorescence in gas cell (left), Bunsen
flame (middle) and CO flame (right).

Figure 2: Excitation spectrum of CO in a partially premixed Bunsen
flame (Figure 1). Note that the excitation wavelength is indicated by
the dye laser.

Figure 4: This QR code links to an animation of CO contours at 
engine-like conditions (simulation courtesy of Casper Meijer).

Figure 3: Comparison between on- and offline measurements in a 
partially premixed Bunsen flame. The (0,1)-transition can be spectrally
isolated with acceptable signal-to-noise levels.
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