
 
 
Telescope Spectroscopy 

Spectroscopy is the study of the interaction of light with matter and it has developed into one of the 

primary methods in which chemical analyses can be conducted. This field has a wide range of 

application including in the large-scale sciences of astronomy and environmental science to the small-

scale microscopic and atomic sciences. Spectroscopy is based on the principle that different molecules 

absorb and emit specific wavelengths of light dependent on the inherent chemical characteristics of the 

excited molecule. This method is therefore well suited for studying changes to the atmosphere as 

differences in molecular composition directly affect the transmission of light through the air. Using a 

previously constructed array of telescopes assembled around the world, direct analyses can be 

conducted by monitoring the wavelengths of light that are detected by these telescopes on Earth to the 

light that is emitted from the sun thus generating detailed atmospheric data on a global scale. This is 

particularly important as pollution and rising concentrations of greenhouse gases continue to change 

the atmosphere. Studying these changes is paramount to understanding the alterations done, how this 

impacts the future, and what, if anything, can be done to reverse the damage. 

Aim 1: A method will be developed by calibrating the array using a common light source emitting known 

wavelengths of light at different distances. When this is accomplished, the telescopes will be directed 

towards the sun and baseline measurements will be conducted throughout several days, from each 

location, to establish an average solar standard. This will be done at multiple times each day as the path 

length (the distance light travels through the atmosphere) changes depending on the angle between the 

sun and the detecting telescope. The collected data will be compared to this standard and pollution 

records extracted. 

Aim 2: As work is conducted on the large-scale applications of the study, smaller experiments will be 

conducted in the lab to obtain data relating to specific target molecules active in the UV-Visible 

spectrum. During this time, special attention will be given to molecules that can be produced both 

through organic and inorganic means with the aim of differentiating between the two. This is important 

as it will couple a detected pollutant to its producer. 

Aim 3: The telescope array will also be used to examine extraterrestrial atmospheres such as that of 

Mars and Jupiter. A survey of these atmospheres will serve two purposes: the first to rediscover data 

from previous studies on these bodies which serves as an independent metric for the efficacy of this 

technique and two, to obtain new data about extraterrestrial atmospheres as the exploration of space 

continues to expand. 


