How big is our Solar System?

What is the difference between astronomical units and light years?

Astronomical units are a useful measure for distances in our solar system, vm'
for distances to the stars. The nearest star system, Alpha Centauri, |'_
NASA's Cassini spacecraft.

How do astronomers measure the size of our Solar System? %ﬂ

The best way to appreciate the size of our solar system is by creating a scaled model of it that shows how far
from the sun the eight planets are located. Astronomers use the distance between Earth and sun,which is 93
million miles,as a new unit of measure called the Astronomical Unit.

How many astronomical units is 93 million miles from the Sun?

The Earth averages at 93 million miles (150 million kilometres) from the sun,and so one astronomical unitis
equal to that number. Visualization of the solar system from the sun to the Oort Cloud. NASA Another
definition for where the solar system ends is the edge of the Oort Cloud.

How far away is the Solar System from the Sun?

This point is known as the heliopause or the termination shock,and astronomers believe it's approximately
122 AUaway from the Sun. While some astronomers are content to claim that the size of the solar system is
around 122 AU,others point out that the solar system should really be defined by the reach of its gravity.

How far does our Solar System extend?

Our Solar System extends much,much farther than where the planets are. The furthest dwarf
planet,Eris,orbits within just a fraction of the larger Solar System. The Kuiper Belt,where we find a

Pluto,Eris,Makemake and Haumea,extends from 30 astronomical units all the way out to 50 AU,or 7.5 billion
kilometers. And we're just getting started.
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Two stars are at rest 1.0x10714 m apart. This is
about 10 times the diameter of the solar system.
The first star is the size of our sun, with a mass of
2.0x10730 kg and a radius of 7.0x10"8 m.
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The solar system consists of an average star we call
the Sun, its "bubble" the heliosphere, which is made

of the particles and magnetic field emanating from

the Sun - the interplanetary medium - and objects
that orbit the Sun: from as close as the planet
Mercury all the way out to comets almost a
light-year away.A light year is the distance light
travels in a year, moving at about ???

So, to find how big the solar system is across, we
could double that distance, giving us a rough
estimate for a diameter of 200,000 AU, or 30 trillion
km (18.6 trillion miles). That's over 3 light years
across! A Solar System size comparison.
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- For example, the nearest star system to ours is the
B0 .h triple star system of Alpha Centauri, at about 4.3
7(ﬁ9! light years away. That's a more manageable
ST ) number than 25 trillion miles, 40 trillion kilometers or
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272,000 AU. Light years also provide some helpful
perspective on solar system distances: the Sun is

: % about 8 light minutes from Earth.
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The light from Proxima Centauri, the nearest star,
takes 4 years to get here. When we look at the

fuzzy circle of a distant galaxy, we are seeing light
that left that galaxy at least 2 million years ago. In

Silver City, New Mexico, a side-walk solar system is
being made. The entire solar system fits on a little
over 1 mile of side-walk.

q’a i A light year is the typical distance between stars in
= the neighborhood of the Sun. It is nearly 10 trillion
n "’ q kilometers or 6 trillion miles! The fundamental unit of
_‘ ~ q distance defined by geometry is the parsec, equal to

3.1 x 10 13 km. This is described in more detail in
the article on parallax.Geometrically, one parsec is
the height of a right triangle with an angle of 1
arcsec ???
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5. Divide your solar system's daily energy
production by your location's average daily peak
sun hours. This estimates your solar system size in
kilowatts (kW). Let's use a value of 4 peak sun

hours in this example. 10 kwWh per day ? 4 peak sun

2 hours per day = 2.5 kW. 6. Multiply your solar
c v system size by 1.2 to cover system inefficiencies.
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Our home galaxy's disk is about 100,000 light-years
/[\ in diameter and just 1000 light-years thick,
J; | according to Las Cumbres Observatory.. Just as
( Earth orbits the sun, the solar system orbits the
.
<
®
E—_ Calculate the size of our solar system by
f_}j ': considering its distance in light years and
E i astronomical units. Recognize the significance of
P:j the vastness of our solar system in relation to
ey

exploration milestones and engaging the wonder of
space.

(C) 2025 Solar Energy Resources 4/9 Web: https://www.gebroedersducaat.nl



SOLAR SYSTEM SIZE IN LIGHT SOLAR
YEARS

These Voyager mission infographics put solar
system distances in perspective. In about 40,000
years, Voyager 2 will be closer to another star than
our own Sun, coming within about 1.7 light years of
a star called Ross 248, a small star in the
constellation of Andromeda. Alpha Centauri is
currently the closest star to our solar system

[ ? The solar system is about 30,000 light-years from
the centre of the Milky Way Galaxy. The Galaxy
itself is thought to be about 100,000 light-years in
diameter. These H Il regions are also remarkable in
size, having diameters of about 1,000 light-years.
More typically, common H Il regions such as the
Orion Nebula are about 50 light-years
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- Distance from the sun: 15.98 light-years - Star(s):
Gliese 412 A, Gliese 412 B - Discovered in: c. 1850.
Gliese 412 is a binary star system in the
constellation Ursa Major, otherwise known as the
great bear or the Big Dipper.As part of a binary star

4 system, Gliese 412's two stars, aptly named Gliese
,i i - e 412 A and Gliese 412 B, orbit a common center of
! § mass.
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SOLAR

These drift through the frigid outermost reaches of
the Solar System at distances of up to 200,000 AU
(approximately 3 Light Years). An Oort Cloud object
may take millions of years to orbit the

OverviewGeneral characteristicsFormation and
evolutionSuninner Solar SystemOuter Solar

SystemTrans-Neptunian regionMiscellaneous
populations
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The Oort Cloud is made of icy pieces of space
debris - some bigger than mountains ??? orbiting
our Sun as far as 1.6 light-years away. This shell of
material is thick, extending from 5,000 ???
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B Distance Information. Although the light year is a
commonly used unit, astronomers prefer a different
unit called the parsec (pc). A parsec, equal to 3.26
light years, is defined as the distance at which 1
Astronomical Unit subtends an angle of 1 second of
arc (1/3600 of a degree) When we use the parsec
for really large distances, we often put a prefix in
front of ???

The best way to appreciate the size of our solar
system is by creating a scaled model of it that place
in our solar system is to travel at the speed of light,
which is 300,000 km/sec (670 million miles per
hour!). Unfortunately, only many years would it take
a rocket traveling at the speed of the International

Space

The center of the Milky Way is 26,000 light-years
away, and the galaxy itself is a flattish disk some
120,000 light-years across. The nearest big galaxy
to the Milky Way is Andromeda, which is 2.5
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Size and Distance. Our solar system extends much
farther than the eight planets that orbit the Sun. The
Oort Cloud is made of icy pieces of space debris -

some bigger than mountains ??? orbiting our Sun
as far as 1.6 light-years away. This shell of material
is thick, extending from 5,000 astronomical units to

[
i 100,000 astronomical units. One
,;;;;;;-- 11.8 Be able to use information about the size of the
Hl w Solar System 11.9 Be able to use the astronomical
unit (1 AU = 1.5 x 108 km), light year (l.y.) and
W parsec (pc) 11.12 Understand the use of transits of

Venus (as proposed by Halley) to determine the
size of the

Our scientists and far-ranging robots explore the
wild frontiers of our solar system. Size and

‘ Distance. Our Sun is a medium-sized star with a

radius of about 435,000 miles (700,000 kilometers).
light-years away, and Alpha Centauri A and B ???
two sunlike stars orbiting each other ??? are 4.37

light-years away. A light-year is the
= i BED
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However, we do not include this Oort cloud in the
calculation of the size of the solar system. Excluding
the Oort cloud, our solar system has a diameter
of$63,270AUS$. Therefore, the solar system is $1$
light years in diameter. Note: According to the
astronomers, this Oort cloud can be 1 light year in

B

length. If we consider it to be a part of

The Pluto???Charon system is one of the few in the
Solar System whose barycenter lies outside the
primary body; the Patroclus???Menoetius system is
a smaller example, and the Sun???Jupiter system is
the only larger one. [151] The similarity in size of
Charon and Pluto has prompted some astronomers
to call it a double dwarf planet. [152]

215kWh

Light-year is the distance light travels in one year.
“““““““““““ Light zips through interstellar space at 186,000
- JIg miles (300,000 kilometers) per second and 5.88
trillion miles (9.46 trillion kilometers) per year. A trip
at light-speed to the very edge of our solar system
el L ??7? the farthest reaches of the Oort Cloud, a
Y B collection of dormant comets way

(C) 2025 Solar Energy Resources 9/9 Web: https://www.gebroedersducaat.nl



