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Fig. S1. Chemkin simulation results of the pyrolysis of 2% iso-octane/Ar mixture at an initial temperature of 1800 

K and pressure of 1 atm. Constant-UV constraint used for the simulations. Top 8 product species are  shown here.  
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Fig. S2. Absorbance of the species shown in Fig. S1. These are calculated using the PNNL database with a mole 

fraction of 1 ppm and a path-length of 1 m at a temperature of 25 C and a pressure of 1 atm.  

 

Fig. S3. Simulated spectra (a) and experimental spectra (b) for a mixture of 1.4% CH4, 0.77% C2H2 and balance 

N2 at room temperature (294K), pressure of 102 Torr and path-length of 14 cm. This is a single-cycle absorbance 

profile. 
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Fig. S4. Representative laser signal for cross-section measurement of methane. I0 is the transmitted signal when 

the shock tube is under vacuum. It is the transmitted signal captured during the shock-heating. Condition: T = 1380 

K, P = 1.23 bar. Mixture: 3% CH4 /Ar. 

 

Fig. S5. A typical single-cycle laser transmission signal (a) and corresponding measured spectra (c) and simulated 

spectra (b) for the reflected shock conditions of 1388 K and 1.07 atm. The horizontal portion in left figure indicates 

“laser off” by which background was removed. The non-zero baseline of the figure (c) is due to ‘wing absorption’ 

at high pressures, which agrees with the simulated spectra. Cross-sections from HITRAN, obtained with Nitrogen 

balance gas was used when simulation was done. 
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Fig. S6. Experimental spectra of 30 cycles for (a1&a2) the reflected shock of 1965 K and 1.0 atm and (b1&b2) the 

reflected shock of 1616 K and 1.2 atm. Figure a1 and b1 are obtained from up-scanning part of a single-cycle 

signal while Figure a2 and b2 are from down-scanning part of the cycle. The absorbance peaks increased with time 

shown in different colors.  

 

Fig. S7. Detection limit for methane and acetylene; calculated using a minimum detectable absorbance of 0.1%, a 

path-length of 14 cm, and cross-section values reported in this work.  


