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STELLA 1.1 spectrometer, the system collects visible (VIS) and near-infrared (NIR) irradiance data
alongside environmental measurements such as altitude, pressure, temperature, and humidity. As
the payload ascends through the troposphere and into the lower stratosphere, changes in spectral Special thanks to the Colorado Space Grant Consortium staff,
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Spectral irradiance measurements will be taken using STELLA's visible light and near infrared their support and guidance.
sensor. With these two sensors, measurements will cover twelve 20 nm wavelength bands from
450nm to 860nm. All sensors will take measurements in unison every five seconds from launch to
landing. The taken measurements will be used to determine the relative quantities of water in the
atmosphere in relation to other gasses in the troposphere and stratosphere. The payload will be
attached to a high-altitude hydrogen balloon. The balloon will stop ascending at a height of around

80,00-120,000 ft, when the pressure of the external air reaches the balloon's internal pressure.

Rather than directly detecting individual gas molecules, this project focuses on identifying
correlations between spectral features and atmospheric conditions. By comparing relative intensity
ratios across key wavelengths, particularly in the near-infrared region, SpectroSat aims to track how
water vapor levels vary with altitude and how these changes relate to broader atmospheric
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Consortium.

The results of this experiment will contribute to a better understanding
of vertical atmospheric structure and the interaction between water
vapor and other atmospheric components. By analyzing
wavelength-specific irradiance ratios, the project evaluates the
effectiveness of low-resolution spectral data in approximating
atmospheric absorption behavior. These findings may support the
development of simplified retrieval methods for estimating atmospheric
properties using compact instrumentation. Ultimately, this work
explores the feasibility of using low-cost spectrometers to supplement
existing atmospheric datasets and improve the resolution and
coverage of inputs used in weather and climate modeling.

Changes in light levels in absorption bands of different gasses will be used to determine general
trends in levels of atmospheric gasses. Near-infrared measurements will be used to analyze water
vapor. Because water vapor absorbs in wavelengths above 800 nm (Lenoble et al., 2013), intensities
at 810 nm and 860 nm will be used to determine relative levels of water vapor. The 760 nm channel,
corresponding an absorption band of oxygen which has strong and narrow absorption bands
(Lenoble et al., 2013), will be used as a reference for comparison, as oxygen levels are expected to
remain steady. Visible wavelength data will be used to investigate trace gases. Due to nitrogen
dioxide having a broad absorption band around 450 nm (Vandaele et al., 2002), the 450 nm band
will be used to examine absorption by Nitrogen dioxide. Ozone absorbs in Wavelengths between
500-650 nm (European Space Agency, n.d.), and these bands will be used to determine relative
Ozone levels.
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