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Astronomy & Astrophysics 101: What Is a Light-Year?

Light travels at an extraordinary speed of 186,000 miles per second, covering 5.88
trillion miles in a year. This unit of measurement, the light-year, helps describe the
vastness of space. Credit: SciTechDaily.com

What Is a Light-Year?

A light-year is the distance light travels in one year. Light moves incredibly
fast—approximately 186,000 miles (300,000 kilometers) per second,
covering about 5.88 trillion miles (9.46 trillion kilometers) in a year. To
measure the vastness of space, we use light-time, which represents the
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distance light travels within a specific time frame. Since nothing moves
faster than light, it serves as a reliable standard for astronomical distances.

For instance, in one minute, light travels 11,160,000 miles. Sunlight takes
roughly 43.2 minutes to reach Jupiter, located about 484 million miles
away. In one hour, light covers 671 million miles. Despite this immense
speed, the vast scale of the universe makes even these extraordinary
distances appear almost unfathomable.

Light-Speed Journeys in the Solar System

Earth is about eight light minutes from the Sun. Reaching the edge of the
solar system, where the distant Oort Cloud lies, would take approximately
1.87 years at light speed. Traveling to Proxima Centauri, our nearest
neighboring star, would require a journey of 4.25 years at light speed.

When contemplating the enormity of the universe, we often mention
enormous figures, yet truly grasping the vast distances and countless
celestial objects remains challenging.

To better understand the distances to exoplanets– planets around other
stars – we can begin with the Milky Way galaxy, the vast cosmic stage
where they reside.

The Milky Way and Beyond

The Milky Way is a gravitationally bound spiral galaxy containing
hundreds of billions of stars. It is part of a much larger cosmic structure:
the observable universe, which contains about 2 trillion galaxies based on
the deepest images captured so far. These galaxies are grouped into
clusters and superclusters, forming a web-like structure across the
universe, interspersed with immense dark voids.
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Our galaxy alone is 100,000 light-years across and contains an estimated
100 to 400 billion stars. While this is vast, neighboring galaxies dwarf it in
size. For example, the Andromeda galaxy spans approximately 220,000
light-years, and IC 1101, one of the largest known galaxies, stretches up to 4
million light-years.

Observations from NASA’s Kepler Space Telescope, suggest that nearly
every star visible in the sky likely hosts at least one planet, with
multi-planet systems being far more common. Given the hundreds of
billions of stars in the Milky Way, the number of planets could be in the
trillions. So far, more than 4,000 exoplanets have been confirmed through
detections made by Kepler and other telescopes—both on Earth and in
space—by observing small slices of our galaxy. Many of these exoplanets
are small, rocky worlds, and some lie at distances where liquid water might
exist on their surfaces.

Nearest Exoplanet: Proxima Centauri

The closest known exoplanet orbits Proxima Centauri, the star nearest to
Earth, located a little over four light-years away (approximately 24 trillion
miles). A flight there by jet, traveling at typical speeds, would take about 5
million years. This planet is likely small and rocky, but its close orbit
around a flaring star reduces its chances of habitability.

The TRAPPIST-1 system, located about 40 light-years away, comprises
seven Earth-sized planets orbiting a red dwarf star. Four of these planets lie
in the habitable zone, where liquid water might exist on their surfaces.
Computer models suggest that some of these planets have a high likelihood
of being watery or icy worlds. Over the next few years, scientists hope to
determine whether these planets possess atmospheres, oceans, or other
signs of habitability.
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One of the most distant exoplanets known within the Milky Way is
Kepler-443 b. Traveling at light speed, reaching this planet would take
3,000 years. At a speed of 60 mph, the journey would take an astounding 28
billion years.

Reference: Astronomy & Astrophysics 101: What Is a Light-Year?

Want to stay informed and inspired? Subscribe to our blog for insightful updates
delivered straight to your inbox. Explore our website for a curated collection of reference
books, resources, and more – designed to fuel your curiosity and keep you ahead.
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