
Combined spectra of Titan with EXES/SOFIA.  
 
EXES observed high-resolu2on spectra of Titan on several occasions to search for new molecules.  
There were four successful observa2ons.  
 
PLANID Wavenumbers  Flights Observed filename 
08_0203 400.4-404.2 cm-1 Flight 747, 749  2tan_403cm-1_combined.dat 
08_0203 469.3-475.8 cm-1 Flight 747, 749 , 799 2tan_472cm-1_combined.dat 
08_0203 617.5-624.2 cm-1 Flight 744  2tan_621cm-1_corrected.dat 
86_0006 743.5-750.3 cm-1 Flight 198  2tan_746cm-1.dat 
 
 
Standard conven2ons:  
The wavenumber scale has been shiKed to Titan’s rest velocity at the 2me of observa2on, using 
the ephemeris on JPL Horizons.  
 
The fluxes are given in Janskys and have been corrected for slit throughput losses, using the 
procedure described in the EXES Handbook for Archive Users.  
 
 
Notes on specific observa2ons: 
 
Gtan_403cm-1_combined.dat 
Observa2ons taken on 2 nights, which were Doppler shiKed to Titan’s rest velocity, and then 
combined by weigh2ng each observa2on to the inverse square of its RMS noise.  
There was nearly zero interference from the atmosphere at these wavelengths and consequently 
the calibrator asteroid Vesta was not used.  
We are unaware of any line detec2ons, but the line lists for complex hydrocarbons targeted 
(Pyridine, others) were not unavailable to us.  
 
Gtan_472cm-1_combined.dat 
Observa2ons taken on 3 nights, which were Doppler shiKed to Titan’s rest velocity, and then 
combined by weigh2ng each observa2on to the inverse square of its RMS noise.  
Atmospheric water and nitric acid were removed by using the dedicated telluric calibrator 
observa2on Vesta. Regions with < 50% transmission were masked before combining the 3 epochs.  
 
We are unaware of any line detec2ons, but the line lists for complex hydrocarbons targeted 
(Pyridine, others) were not unavailable to us.  
 
Gtan_621cm-1_corrected.dat 
Observa2ons taken on only 1 night, with the adjacent calibrator Callisto. We shiKed the 
wavenumber scale to Titan’s rest velocity. The Callisto spectrum was normalized to 1, and divided 
from Titan.  
Then the flux was divided by the approximate slit throughput, 0.66 to obtain the true flux of Titan.   



The spectrum has detec2ons of C4H2 (diacetylene) and C3H4 (methylacetylene). 
 
Gtan_746cm-1.dat 
Observa2ons taken on only 1 night. The telluric calibrator Pallas was found to be too poor quality 
to use, and thus this observa2on must be divided by a telluric model, which is provided in the file. 
The observa2on was interrupted by telescope tracking errors, and data was taken in 3 blocks 
where the Titan posi2on on the slit changed and the nod throw was adjusted.  
A custom extrac2on procedure was wrigen to handle the changing source posi2on and also to 
extrac2on par2al order coverage that was rejected by the pipeline.  
The wavenumber scale is shiKed to Titan’s rest velocity at the 2me of the observa2on.  
Because of changing flux calibra2on procedures, the accuracy of the absolu2on flux is 
ques2onable.  
 
See Roe et al. 2003 for Titan spectrum with par2al coverage of this region, observed with TEXES 
on IRTF.  
  
The spectrum has detec2ons of C2H2 (and isotopes), HCN (and isotopes) and C3H8 (propane). 
 
 
 

 
Figure 1 Titan at 746cm-1, with telluric transmission in red. 

 



 
Figure 2:  Part of file !tan_746cm-1.dat 


