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Mission: record high temperature, high-resolution IR spectral data
** small hydrocarbons (CH,, C,H,, C,H,, C,H)
¢ in controlled conditions

Challenges: HT spectra
¢ create the hot environment
¢ overcrowded for polyatomic molecules
¢ line-by-line analysis very difficult

Our approach: two complementary working regimes
¢ hypersonic jet CRDS -
¢ post-shock CRDS -



Essence of SMAUG
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Hypersonic jet CRDS:

— few molecular collisions
- low energy transfer V-T & V-R
- decoupled internal degrees of freedom
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Hypersonic jet CRDS:
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SMAUG Experimental setup
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Hypersonic jet CRDS:
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Hypersonic jet CRDS:

Found the position of the hot bands Missing the high-J rotational lines
Identify low-] lines



Post-shock CRDS:

How to probe hot gases in SMAUG?
- the graphite rod is not accessible for CRDS

Adiabatic expansion:

CPTO = CPT + Euz




Post-shock CRDS:

How to probe hot gases in SMAUG?
- the graphite rod is not accessible for CRDS

Adiabatic expansion:

cpTy = cpT + Euz

- thin region in a flow: few mean free paths thick
- supersonic = subsonic flow

- TOTAL energy is conserved

- velocity = zero

- temperature, pressure & density rapidly increase

Simulation in the thesis of Nicolas Suas-David



Post-shock CRDS: LTE spectra
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Post-shock CRDS:
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Determining the temperature with CO
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Determining the temperature with CO
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Shockwave LTE spectra @Rennes
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Alpha /Arb. Units

Hot LTE spectra of CH,
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Absorption coefficient /x10% cm™

LTE vs non-LTE
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Conclusions and perspectives

» SMAUG can operate according to two complementary working
regimes: and
» SMAUG was first applied to the spectroscopy of CH,
— other small hydrocarbons
» Collaboration with GSMA for the validation of the TheoReTS
database
Limitations of the current experimental system:

» (o), ~ 1400K

max

» graphite heating element - limited variety of molecules can be

studied
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