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The hot Jupiter exoplanets are giant gas planets orbiting very closely to their star, leading to external 
temperatures up to 3000 kelvins. Methane [1] and acetylene [2] were already detected in such 
environments, and the presence of other small hydrocarbons is expected. The recent launch of the James 
Webb Space Telescope (JWST) and the upcoming Ariel mission will allow a better understanding of their 
atmospheric composition using infrared spectrometry [3]. Interpretation of these observations will require 
accurate knowledge of the absorption fingerprint of the expected species. In the case of ethylene (C2H4), 
unambiguous spectral assignment in the near infrared is not available beyond 3500 cm-1 [4].  

We focus on providing accurate assignments of the ethylene cold transitions. We use a cavity ring-
down spectrometer to probe the cold gas in the 1.65-1.68 nm spectral range. The low temperature is 
obtained by expanding the gas contained in a high-pressure reservoir into a low-pressure chamber through 
an 80 mm long and 100 µm wide slit. This process enables a simplification of the absorption spectrum by 
reducing the number of excited transitions and by narrowing the linewidths. Figure 1 shows the cold 
spectrum (red markers) that was obtained by using 20 slm of Ar buffer gas, 1 slm of C2H4 initially at room 
temperature. The measured line widths were used to estimate the sample temperature to 13 K. 
Unambiguous assignment of the observed lines will later be performed using the two-temperature method 
[5]. Hence, we repeated the experiment at 24 K, by using 20 slm of Ar buffer gas, 3 slm of C2H4 preheated 
at 160°C prior to the expansion. The resulting spectrum is shown in black: ‘hot’ transitions have emerged 
and the discrepancy between the intensities of the two cold transitions is inversed. The produced 
assignment will be later compared to the TheoReTS simulations [6], which will provide ethylene line lists 
at temperatures relevant to the hot Jupiters. 

 

 

Figure 1: Recorded spectra of C2H4 at 
different temperatures: 13K (red) and 
24K (black), emphasizing the 
appearance of absorption lines 
belonging to hot bands when the gas 
is heated. 
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