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Sousa-Silva+ 2014
ExoMol

“On Phosphine as a Biosignature Gas in Exoplanet Atmospheres” 
Sousa-Silva+ in prep





Credit: S. Seager and D. Beckner



Credit: S. Seager and D. Beckner

16,367





16,367

Seager+ 2016



~600

Seager+ 2016



~50

Seager+ 2016



• 1 person 
• 1 molecule 
• 100s CPUhrs 
• 100s GPUs 
• 4 years



• 1 person 
• 1 molecule 
• 100s CPUhrs 
• 100s GPUs 
• 4 years
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• Relative intensities
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63 million times faster!!
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Approximate Spectra
• Approximate band centers.
• Relative intensities

Applications:
• Highlight potential ambiguities.
• Distinguish between molecules.
• Inform future studies.
• Filter molecules by wavelength 

window, strength of absorption, 
molecule type and functional 
group.
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Enhancements
• Modified functional group 

position and intensities.
• Bespoke functional 

groups.
• Rigid rotor approximation.
• Quantum chemistry for 

absolute intensities.

Approximate Spectra
• Approximate band centers.
• Relative intensities
• Artificial band shapes (e.g. line 

functions).
• Band shapes with rigid-rotor 

approximation.
• Functional group 

enhancement.

Molecular Analysis and 
Triage:
• Highlight ambiguities.
• Distinguish between molecules.
• Filter molecules by wavelength 

window and strength of 
absorption.

END


