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Goal

Understand the Chemistry of Combustion at 

Pressures Appropriate to Engines

New High Pressure Experiments

New Theory

Couple Modeling, Theory, and Experiment

Two Initial Targets

Propane

Butanol



Á Develop a unique shock tube to investigate high pressure chemical kinetics 
and particle formation mechanisms. Operating Conditions

4

Miniature High Pressure Shock Tube

Achieved Target

Pressure 0.1 ς28 bar Җ млл ōŀǊ

Temperature 700-6000K Җ оллл Y

Driver 
repetition 
rates:

Manual, 1 Hz, 
4 Hz, and 10 Hz

~4 Hz

Venting speed:~200 ms < 250 ms

Test time: ~130 ˃ s җ  млл s˃
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Reproducibility ~ 5% 
and improving
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Á Requirements

ςVery reproducible reaction 
conditions

ςFlexible detector interface

ςPortable

ςHigh repetition rate

ςOptical access

Á Use a broad range of 
detectors

ςEI-TOF-MS in the lab

ςPI-TOF-MS, ALS

ςTR-SAXS , APS



Low-Pressure Molecular Beam Photoionization 

Mass Spectrometry (MPIMS)

Homogeneous flow cell with laser-initiated reactions coupled to a tunable VUV 

light source (Advanced Light Source) for mass spectrometric product detection
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Different Aspects of the Chemistry can be
Revealed by òSlicingó the Full 3D Dataset.

Time-resolved mass spectrum

Mass-resolved photoionization 
efficiency (PIE) spectrum

Photoionization spectrum

sum

Kinetic time trace
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