Are there black holes bigger than our.8
Yet there are black hoI €
galaxy. The NASA V|deo below,rece tly releasec
Image Lab,shows the gargantuan size and mas
How big is a black hole compared to the Sun?
between Neptune and our Sun. The black hole at the centre of a clus axy called + 5A
recently estimated to be around 44 billion times heavier than the Sun, 30 tlmes the Neptune Sun
These are undeniably huge.

How many supermassive black holes are in our Solar System?
This frame from NASA's new animation compares the sizes of three supermassive black holes in relation to
planetary orbits in our solar system. At top left, unlabeled, is the black hole at the center of the Circinus
galaxy. Below it lies the giant black hole in galaxy M32.

Why are black holes so big?

The NASA video below, recently released by the agency's Goddard Space Flight Center Conceptual Image
Lab, shows the gargantuan size and mass of these fascinating cosmic objects. The more mass an object
has, the stronger its gravitational pull. Black holes are so massive that not even light can escape.

Are black holes bigger than Sagittarius A*?

Over the past decade,astronomers have discovered black holes much,much larger,known as ultramassive
black holes. Some are 1,000 times more massivethan Sagittarius A*and large enough to span the entire
width of our solar system.

What is the biggest black hole?

Absolute monsters. The giant black hole TON 619dominates this graphic. On right: Also in orange,the

supermassive black hole in the galaxy M87. Credit: NASA's Goddard Space Flight Center Conceptual Image
Lab The mass of the biggest black holes is unimaginable. Even a small black hole is extraordinarily dense
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IS THE BLACK HOLE BIGGER THAN
OUR SOLAR SYSTEM

SOLAR

and massive.

The black hole was found in the star cluster Omega
Centauri in the Milky Way, about 18,000 light-years

L E - from our solar system. (ESA/Hubble & NASA) The
o g!! A

‘ mid-sized black hole was found in the Omega

This is a story of extremes. Quasi-stars are larger
than any stars we"ve ever discovered. They tower
not only above our sun ??? which, despite making
up over 99% of the Solar System's mass is
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References. nasa.gov: That is believed to contain
one of the largest known black holes???;
atomparticles : Ton 618 is a very distant and
extremely luminous celestial object, a quasar???;
nasa.gov: The Lyman-alpha nebula surrounding
Ton 618 has a diameter of at least 100
kiloparsecs???; nasa.gov: The black hole in Ton
618 is one of the largest known, while the ???
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

Our Solar System may be a lot more complicated
than it looks. For the last few years, astronomers
have been searching for ??? and debating the
existence of ??? Planet Nine, a giant planet orbiting

A black hole weighing as much as 33 suns lurks a
mere 2,000 light-years away from our solar system.
deaths of massive stars but rather by mergers of
progressively larger and larger black holes.

The black hole, which is seven times larger than
Pluto's orbit, would dwarf our solar system (inset).
(Credit: Pete Marenfeld) Ma, a theoretical
astrophysicist, decided to look for these huge black
holes in relatively nearby clusters of elliptical
galaxies as a result of her computer simulations of
galaxy mergers.
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

It is the source of light and heat. Our Sun is a star
which is many times bigger than all of the planets. A
solar system is a star and all of its planets,
asteroids, comets and other bodies. It is significantly
bigger than a star. A galaxy, such as our Milky Way
Galaxy, is a collection of solar systems orbiting
around a central core.

’ - s The black hole in NGC 1068 is larger and more
T {Z.f active than the black hole in the heart of our galaxy.
; »i? Credit: NASA, ESA, Alex Filippenko (UC Berkeley),
4= ML William Sparks (STScl), Luis C. Ho (KIAA-PKU),

Matthew A Malkan (UCLA), Alessandro Capetti
(STScl); Image Processing: Alyssa Pagan (STScl)
yet concentrated into a region of space not much

|

A black hole is an astronomical object with a
Eﬁ»/ ; gravitational pull so strong that nothing, not even
’ ' light, can escape it. A black hole's "surface," called
its. Its event horizon extends so far it could
encompass much of our solar system out to well
beyond the planets.
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

Although there is no definite answer to this question,
we know the different sizes a black hole can have,
from black holes of the size of our Sun to the black
holes that are thousands of times bigger than our
own Milky Way Galaxy or even ??7?

The newly discovered black hole is 33 times bigger
than the sun and 2,000 light years away from us.
Artist's impression of three stellar black holes in our
galaxy: Gaia BH1, Cygnus X-1 and

.

|

Even weirder is the inferred size of the glowing
.- [ | material around the black hole: several times larger
a ‘BEE than our solar system and expanding rapidly away

from the black hole at a few percent of the
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

The monster black hole in galaxy cluster Abell 85 is
roughly the size of our solar system, but packs the
mass of 40 billion suns. Their central black holes
combine as well and make larger

They found that it was both smaller than our solar
system and millions of times more massive than the
Sun. There's only one kind of object in the universe
that fits that description: a

| O |

Looming larger still are the supermassive black
holes skulking in galactic cores, the repositories of
millions to billions of stars" worth of matter [source:
Lemonick]. objects like planets, stars, asteroids or
comets, which brings us to a key question: How
close does our hypothetical black hole pass by our
solar system? Clearly, the
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

i All monster black holes are not equal. Watch this
video to see how they compare to each other and to
(i} . i ;.‘ our solar system. The black holes shown, which
l A LS range from 100,000 to more than 60 billion times
= our Sun's mass, are scaled according to the sizes of

their shadows ??? a circular zone about twice the
size of their event horizons. Only one of these
colossal objects ?7??

Some are 1,000 times more massive than
Sagittarius A* and large enough to span the entire
width of our solar system. The bigger the black
hole, the more X-rays and radio waves are

== produced by

This black hole clocks in at about 9 million solar
masses, far less than other black holes that also
existed in the early universe and were detected by
other telescopes. Webb will solve mysteries in our
solar system, look beyond to distant worlds around
other stars, and probe the mysterious structures and
origins of our universe and our
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

Types of Black Holes Astronomers generally divide
black holes into three categories according to their
mass: stellar-mass, supermassive, and
intermediate-mass. The mass ranges that define
— each group are approximate, and scientists are
always reassessing where the boundaries should be

e

set. Cosmologists suspect a fourth type, primordial
black holes formed during the birth of ??7?

Mercury is the smallest planet in our solar system.
Mercury is a little more than one-third the width of
Earth, and has an equatorial diameter of about
T 3,032 miles (4,880 kilometers). Mercury is the
closest planet to the Sun, orbiting at an average
distance of 36 million miles (58 million kilometers).
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structures in our solar system. First up is
T 1601+3113, a dwarf galaxy hosting a black hole
‘  Sokwawz packed with the mass of 100,000 suns. The matter
L is so compressed that even the black hole's shadow
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

Even weirder is the inferred size of the glowing
material around the black hole: several times larger
than our Solar System and expanding rapidly away
from the black hole at a few percent of the

i

Many people are not clear about the difference
h between our Solar System, our Milky Way Galaxy,
= ; and the Universe. Let's look at the basics. Our Solar
’ @ ” System consists of our star, the Sun, and its orbiting
planets (including Earth), along with numerous
moons, asteroids, comet material, rocks, and

dust.Our Sun is just one star among the hundreds of
billions of stars in our ???

Title: Discovery of a dormant 33 solar-mass black
hole in pre-release Gaia astrometry Authors: Gaia
Collaboration (P. Panuzzo et al.) First Author's
Institution: GEPI, Observatoire de Paris, Universit?
PSL, CNRS, Meudon, France Status: Accepted for
publication in A& A Letters [open access] Over the

last decade, ESA's Gaia satellite has revolutionized
our ???
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IS THE BLACK HOLE BIGGER SOLAR
THAN OUR SOLAR SYSTEM

Situated around 2,000 light years away from us,

Tg T — Gaia BH3 is the second-closest known black hole to
c :% ‘ I . [ our home solar system and leagues larger than the
ol | iii' L— - previous record-holder, Cygnus X-1, which was

ql -
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