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The Stratospheric Advantage 
Shortwave IR ‐ Mid IR 

The telluric methane 
and water lines are 
almost completely 
absent and transmission 
exceeds 70% within the 
CO2 band.   

Considerably lower 
downwelling radiance 
than at lower alStudes, 
enabling longer 
observing for dim 
objects.  



The Stratospheric Advantage 
Thermal IR 

At 36 km, transmission 
is nearly 100% 
throughout the TIR and 
downwelling radiance is 
several Smes less than 
at 40K’, and orders of 
magnitude less than at 
Mauna Kea.  O3 and CO2 
minimally absorb.  
Similar measurement 
advantages to Mid‐IR 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Condensed Phase Organic and VolaSle InvesSgaSon 

Science Goal:  What is the organic and 
volaSle composiSons of asteroids, comets, 
and other small bodies?  Is CO2, CO, water, 
or other volaSle the primary driver for 
comet outbursts?  

Measurement Concept:  Mid‐IR 
spectroscopy.  Non‐imaging, 2.5 – 5‐µm.  
measure CHn, CO, CN, CO2, water, hydroxyl, 
and trace species. 
Poten5al targets: NEA, Moon, MBA, irregular 
satellites, Jupiter Trojans, Centaurs, KBOs.  

Science:  including thermal flux and 
beaming parameters, non‐gravitaSonal 
forces on small bodes (Yarkovsky effect, 
YORP, etc.), and composiSon. Phase 
resolved. 
Measurement Window:  the full TIR  3  30 
µm (and longer). 
Poten5al targets: NEA, MBA, satellites, 
Jupiter Trojans, Centaurs, KBOs.  

Thermal & ComposiSonal InvesSgaSon 

Example PotenSal Small Body InvesSgaSons 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Planetary Atmospheres Thermal‐IR 
Science Goal: 
•  What is the interplay between the 

chemistry, heat flow, and dynamics 
of planetary atmospheres? 

Measurement Concept: 
•  Mid‐IR spectroscopy 7 – 15 μm. 

Moderate imaging.  Measure 
hydrocarbons, NH3, HCN, O3, HDO, 
H2O2, CO2, CO, SO2, and other trace 
species. 

Poten5al Targets: 
•  Jupiter, Saturn, Uranus, Neptune, 

Titan, Io, Mars, Venus, and comets. 

Stratospheric Pla<orm: 
•  Adequate atmospheric transmission 

(greatly improved in certain spectral 
windows) with minimal downwelling 
radiance in the mid‐IR (7‐15 μm).   

•  Long duraSon tracking of interesSng 
features (e.g., hot spots) 

•  Demonstrate new detector and 
cryocooler technology 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Some specific examples of how a high stratospheric plamorm 
may be enabling to IR planetary science 

‐ for future discussion ‐ 



Summary of potenSal technical 
strengths of IR observaSons from LDBs 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Dedicated planetary science observatory. 

Flexible Mission Capability 
Each mission/flight independent of last or next.  Many PI’s.  Specific mission to 
suite current PI’s needs.  MulSple levels of TRL can be flown; space qualificaSon 
not needed. 

Poten/ally enabling superior Atmospheric Transmission and Lower 
Downwelling Radiance compared to ground‐based and lower‐
al/tude airborne pla>orms. 

Long observing /me enabling long integra/on /mes and secular studies. 


