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Beyond Hubble: Telescopes in Space 
Open-Ended Response Answer Key 

1. Space-based telescopes play a crucial role as tools for scientific discovery and 
public engagement. They offer a clear and unobstructed view of the cosmos, 
enabling scientists to make groundbreaking discoveries and unravel the mysteries 
of the universe. These telescopes have not only advanced our scientific 
understanding but have also captured the imagination of people worldwide. They 
have inspired awe and curiosity about the cosmos, fostering a sense of wonder 
and exploration. 

2. As an astronomer, I plan to use the James Webb Space Telescope (JWST) to study 
the atmospheres of exoplanets. My project involves selecting several known 
exoplanets and conducting detailed spectroscopic observations of their 
atmospheres. JWST's infrared capabilities are highly advantageous for this study 
because infrared light allows us to analyze the chemical composition and 
temperature profiles of exoplanetary atmospheres. 

Infrared observations are particularly useful because they can detect the 
absorption and emission features of molecules like water vapor, carbon dioxide, 
and methane in the atmospheres of exoplanets. By studying these spectral 
signatures, I can determine the presence of key compounds and gain insights into 
the potential habitability of these distant worlds. JWST's ability to observe in the 
infrared spectrum will enable me to explore the diversity of exoplanetary 
atmospheres and contribute to our understanding of their conditions and 
potential for life. 

3. The future of space-based telescopes holds exciting possibilities for advancing our 
understanding of the universe. Some potential types of space telescopes and their 
missions or objectives include: 

• High-Resolution Optical Telescope: A future space-based telescope could 
focus on high-resolution optical observations, surpassing the capabilities of 
the Hubble Space Telescope. Its mission could involve studying the detailed 
structure of galaxies, star clusters, and planetary systems with 
unprecedented clarity. 

• Ultraviolet Explorer: An ultraviolet-focused telescope could be developed 
to explore the universe's ultraviolet emissions. This telescope's mission could 
involve investigating the early stages of star formation, the interstellar 
medium, and the properties of hot, young stars. 

• Gravitational Wave Observatory: A space-based observatory dedicated to 
detecting gravitational waves could open a new window into the universe. 
Its mission could involve studying the mergers of black holes and neutron 
stars, providing valuable insights into the nature of gravity and cosmic 
events. 

• Exoplanet Characterization Telescope: Future telescopes may aim to 
characterize exoplanets in greater detail, including their atmospheres, 
surfaces, and potential habitability. Such telescopes could be designed to 
detect biomarkers or signs of life on distant planets. 
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• Cosmic Microwave Background Explorer: Building on the success of 
previous missions like the Planck satellite, a future telescope could focus on 
studying the cosmic microwave background radiation with higher 
precision, shedding light on the early universe's conditions and evolution. 

These are just a few examples of the diverse missions and objectives that future 
space-based telescopes could pursue, expanding our knowledge of the universe 
in unique ways. 

4. The Hubble Space Telescope (HST) has had a profound impact on astronomy and 
scientific research. Its long and successful mission, spanning decades, has 
significantly influenced our perception of the universe and has made enduring 
contributions to the field of astronomy. 

Hubble's contributions include: 

• Deep Field Observations: Hubble's deep field observations revealed distant 
galaxies, some of which existed shortly after the Big Bang. These images 
provided a glimpse into the universe's early history and expansion, 
reshaping our understanding of cosmic evolution. 

• Stellar Distance Measurements: Hubble played a crucial role in refining the 
measurement of the Hubble constant, which quantifies the universe's rate 
of expansion. Accurate distance measurements to distant galaxies have 
helped us estimate the universe's age and the extent of its expansion. 

• Planetary Studies: Hubble has studied planets within our solar system, 
providing valuable data on their atmospheres, weather patterns, and 
moons. Its observations of planetary auroras and atmospheric changes 
have enhanced our understanding of these celestial bodies. 

• Exoplanet Discoveries: Hubble has contributed to the discovery and 
characterization of exoplanets. It detected the atmospheres of some 
exoplanets, paving the way for future studies of their potential habitability. 

• Public Engagement: Hubble's stunning images and captivating discoveries 
have engaged the public and inspired a sense of wonder about the 
universe. It has become an icon of space exploration, fostering scientific 
literacy and interest in astronomy. 

Hubble's legacy continues to grow as it continues its mission and provides valuable 
data for future observatories like the James Webb Space Telescope. Its impact on 
astronomy is immeasurable, and it remains a testament to the potential of space-
based telescopes to advance our understanding of the cosmos. 

 

 

 

 

 

 


