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Evidence had been published that indicates that CO2 at concentrations below 2 mm Hg significantly impacted some
cognitive functions that are associated with the ability to make complex decisions in conditions that are characterized by
volatility, uncertainty, complexity, ambiguity, and delayed feedback — conditions that could be encountered by crews in
off-nominal situations, or during the first missions beyond low Earth orbit. Our study will extend the original study by
using measures of cognitive domains to determine if astronaut-like subjects are sensitive to concentrations of CO2 at or
below limits currently controlled by flight rules. Human test subjects, selected based on similarities to the current
astronaut cohort, will be exposed to 600, 1200, 2500, and 5000 ppm (0.5, 0.9, 1.9, and 3.8 mmHg) CO2 in a controlled
facility. The concentration sequence will be randomized and unknown to study participants, and measures of cognitive
function will be collected during exposures. Our use of cognitive measures in a well-controlled, ground-based study that
is free of these potential confounding influences will establish a baseline terrestrial data set against which cognitive data
collected in flight may be assessed. If confirmed, these findings would provide additional evidence that CO2 may need to
be controlled at levels that are well below current spacecraft limits.

New project for FY2015.
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