How big is our galaxy? ’/ﬂA

Our galaxy probably contains 100 to#(
huge,and it is,at least until westart con
example,is some 220,000 ligt t

How many light-years are in a galaxy?

our neighboring Andromeda galaxy, for example, is some 220,000 light-years wide. Another galaxyle
spans as much as 4 million light-years. Ok, fine, but what the heck is a light-year? '

How many galaxies are in the universe?
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A new interactive map of the universe shows over 200,000 galaxiesin incredible detail,revealin the w”é'ep'r e

scale of the cosmos. v S,
What is the Milky Way on a cosmic map?

Each dot on the map is a galaxy with billions of stars and planets. Our own galaxy,the Milky Way,is just one
of these dots located at the very bottom of the map. One notable aspect of this cosmic map is the striking
colors that are in part created by the expansion of the universe.

What was Shapley's first estimate of the radius of the Milky Way?

Shapley's first estimate of the radius of the Milky Way was off by a factor of 2,but he made an important first
step in understanding the nature of our Galaxy. Several more modern methods have been used to map our
Galaxy more accurately.

How many planets are in our galaxy?

In our galaxy of hundreds of billions of stars,this pushes the number of planets potentially into the trillions.

Confirmed exoplanet detections (made by Kepler and other telescopes,both in space and on the ground) now
come to more than 3,900 - and that's from looking at only tiny slices of our galaxy.
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SCALE OF OUR GALAXY SOLAR

Measuring the mass of our galaxy is very useful for
— T———\ two reasons: first, because the mass of the galaxy
Qi . T._ " and its distribution are linked to the formation and

growth of our universe. Accurately determining the

mass will help us understand where our galaxy sits
on ???

Our Sun is in one of the pinwheel arms called the
Orion Spur and is located about halfway from the
edge of the galaxy and its center. Our galaxy rotates
and it take about 200 million years for the Sun to
orbit the galactic center. To try to imagine the size
and scale of the Milky Way, let's begin with imaging
our Sun as a penny.

scale of our galaxy, the milky way Evidence
indicates that our own galaxy the Milky Way is a
barred-spiral about 100,000 light-years across . This
is immense by any earthly standards, and it is
interest- ing to note that, even as late as the 1920"s,
the Milky Way was believed to constitute the entire
Universe!
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SCALE OF OUR GALAXY SOLAR

Here we see our closest galaxy, the Andromeda
galaxy - 2.9 million light years away. Adding a factor
of 20, the visible Universe begins to take shape with
the addition of many galaxies in view along with a
few galaxy clusters like the Virgo cluster.
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Our galaxy probably contains 100 to 400 billion
stars, and is about 100,000 light-years across. That
sounds huge, and it is, at least until we start
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comparing it to other galaxies. Our neighboring
Andromeda galaxy, for example, is some 220,000
light-years wide.

In March 2019, astronomers reported that the virial
mass of the Milky Way Galaxy is 1.54 trillion solar
masses within a radius of about 39.5 kpc (130,000
ly), over twice as much as was determined in earlier
studies, suggesting that about 90% of the mass of
the galaxy is dark matter.
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SCALE OF OUR GALAXY SOLAR

Superclusters, empty voids, "walls" of galaxies, and
other large-scale structures make up the cosmic
web of matter in the universe. Our Milky Way. Our
Storace ' ‘ home galaxy is called the Milky Way. It's a spiral
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galaxy with a disk of stars spanning ???

”~

Our galaxy probably contains 100 to 400 billion
it stars, and is about 100,000 light-years across. That
 SOKWiMWauw sounds huge, and it is, at least until we start
comparing it to other galaxies. Our neighboring

Andromeda galaxy, for ???

Distance is a useful tool on the galactic scale. If you
can measure the average speed of stars as they
move around the Galactic Center and their distance
from the Galactic Center, you can make a plot
called a "rotation curve". If Voyager were to travel
to the center of our Galaxy, it would take more than
450,000,000 years to travel the 8
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SCALE OF OUR GALAXY SOLAR
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The Milky Way is our galactic home, part of the
story of how we came to be. Astronomers have
learned that it's a large spiral galaxy, similar to
many others, but also different in ways that reflect
its unique history. Living inside the Milky Way gives
us a close-up view of its structure and contents,
which we can"t do for other galaxies. At the same
time, this perspective makes it

? Milky Way Galaxy (sometimes simply called the
Galaxy), large spiral system of about several
hundred billion stars, one of which is the Sun. It
takes its name from the Milky Way, the irregular
luminous band of stars and gas clouds that
stretches across the sky as seen from Earth.

Since our galaxy grew by merging with and eating
other galaxies, traces of that violent past are visible
in the form of streams of stars that were pulled from
other places. Galaxies are distributed in long
filaments, huge "walls", and large clusters, which
astronomers call the large-scale structure of the
cosmos. This structure is a
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SCALE OF OUR GALAXY SOLAR

ViewSpace gives you the opportunity to explore our
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planet, solar system, galaxy, and universe. Provided
free with the support of NASA, ViewSpace is

developed by a team of scientists, educators, and

communication specialists who collaborate to
ensure that content is accurate, up-to-date,

nn r i T engaging, relevant, and accessible to a wide
A iy
A i ‘ audience.
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L Mars, our red neighbor that pique our curiosity

about extraterrestrial life, Jupiter's giant gas storms,
Saturn's enchanting rings, Uranus and Neptune's
icy allure, And let's not forget about our little cosmic
sibling, the dwarf planet Pluto. Something important
stood out during our journey, invoking a sense of
interconnectivity.

The scale of the observable universe is therefore
300 thousand times the scale of our Galaxy, which
is comparable to the ratio of the distance to the
nearest stars to the semimajor axis of Earth's orbit.
Issue 2.03, January 19. The Astrophysics Spectator
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SCALE OF OUR GALAXY SOLAR

" The Milky Way is a galaxy, a colossal group of
. stars, dust, and gas that are all held together by

o\

i | gravity. But what's more extraordinary is just how
. i = enormous it is. Our Milky Way is about 100,000
. light-years in diameter!
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Mracrnee I IS Show our place in the galaxy and note that on this
ENERGY STORAGE SYSTEM . ..
=i scale, our Sun is too small to be visible. Note that
. the Milky Way Galaxy is flat like a disk and on this
scale would be less than an inch thick. Tilt the
| model and show how our perspective shifts when

seeing it ??7?

This 3D Map of the Milky Way Is the Best View Yet
of Our Galaxy's Warped, Twisted Shape. News.
These findings helped the astronomers build a
large-scale 3D map of the Milky Way. This is the
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SCALE OF OUR GALAXY SOLAR

Lesson 1: Scale of earth, sun, galaxy and universe.
Scale of the large. Scale of the small. Scale of earth
and sun. Scale of solar system. Scale of distance to
closest stars. Scale of the galaxy. ???
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The scale of the cosmos exceeds the bounds of
human comprehension. But that doesn"t mean the
universe is beyond our understanding. and the
galaxy itself is a flattish disk some 120,000 light

Large Scale Structures The nearly 10,000 galaxies
captured in the Hubble Ultra Deep Field may look
like they"re randomly scattered across the sky. But
galaxies, including the Milky Way, are often part of
larger structures and superstructures in space.
Galaxy groups and clusters are collections of
galaxies bound together by gravity. They are
building blocks [??7?]
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SCALE OF OUR GALAXY SOLAR

That's all cool and fascinating, but things get really
interesting when the video takes a giant step back,
and starts to show you the scale of our Milky Way
galaxy in light-days and light-years, and then the
scale of all the other galaxies, and then out into the
cosmic web of galaxies, which is about 5.7 billion
light-years across, nbd.

Find out on Scale of the Universe, an interactive,
educational tool that puts our world into perspective.
Compare the Milky Way to other similar objects.
Return to Scale View. The Andromeda galaxy, our
nearest neighbor, is twice as large. There are even
some galaxies out there that are more than 30 times
larger than the Milky Way! Milky Way

The Sagittarius Dwarf Galaxy: 10,000 light-years -
The Milky Way: 100,000 light-years And if we take a
step further and compare the Sagittarius Dwarf
Galaxy to the largest known galaxy, IC 1101, the
size difference is awe-inspiring. IC 1101 spans ??7?
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SCALE OF OUR GALAXY SOLAR

? Up until 1925, spiral nebulae and their related

- | forms had uncertain status. Some scientists, notably
Heber D. Curtis of the United States and Knut
Lundmark of Sweden, argued that they might be
remote aggregates of stars similar in size to the
Milky Way Galaxy. Centuries earlier the German
philosopher Immanuel Kant, among others, had
suggested much the same ??7?
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On a large scale the 21-cm emission traces the
"warm" interstellar medium, which is organized into
diffuse clouds of gas and dust that have sizes of up
to hundreds of light years. Most of the image is
based on the Leiden-Dwingeloo Survey of Galactic
Neutral Hydrogen.
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SCALE OF OUR GALAXY SOLAR

What is Earth's maximum velocity away from the
centre of the universe, when our orbit around the
sun, the sun's orbit around the galaxy and the
movement of the galaxy itself are all in alignment?
My estimate for the distance of the farthest Sun-size
star that could be focused as a single-whole-star, by
a 0.001""-precision telescope, is 30.53
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