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BJ. Fulton : Las Cumbres Obs.
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Crédit : Robotic Telescope Nerpio -

Two type | supernovae: on the left in an
elliptical galaxy; on the right in the spiral
galaxy M101.

Crédit : David Miilheims Crédit : David Mihalic.

Two type Il supernovae in nearby spiral
galaxies: on the left in the Hunting Dogs
galaxy M5 1; on the right, againin M101.
InM101, the type | supernova was observed in
2011 andthetypell supernova in 202 3.
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Afirstindication about the nature of
stars that explode as supernovae
comes fromthe type of galaxies in which
they are found.

SN lIs are always seen in galaxies that
are forming stars (spiral or irregular
galaxies) but never in galaxies where
star formation has ended for billions of
years (elliptical galaxies). This leads to
theidea that SN lls correspond to the
explosion of massive stars, whose
lifespan is only a few million years.

SN s, on the other hand, are observed
in all types of galaxies, including
elliptical ones. This suggests that they
arise from low-mass stars, which can
explode billions of years after they
were formed.

The explosion mechanisms of the two
types of supernovae are very different.
They are very complex and are actively
studied.
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Two scenarios leading to the explosion
of a type | supernova:

A white dwarf
accumulates matter
from a companion star.
The mass transfer takes
place via an ‘accretion
disk’. The explosion occurs
when the white dwarf
approaches the critical
mass of 1.4 solar
masses. It then explodes
as a supernova.

Credit:
NASA/CXC/MWeiss

Two white dwarfs in a
binary system gradually
approach each other until
they collide, which causes
the explosion.

Credit: GSFC/D.Berry
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In 1885 an apparently ‘new star’, or
‘nova’, was found in the Andromeda
nebula. it was just below the limit of
visibility to the naked eye.

From the mid-1920s onwards, it
gradually became clear that some
‘nebulae’ are in fact galaxies, external to
our Milky Way (see tuimp 15). The
Andromeda nebula thus became the
Andromeda galaxy, located more than
two miillion light-years away. As a result,
the luminosity of the 1885 novawas
re-evaluated to be nearly a billion times
that of the Sun! Astronomers Fritz
Zwicky and Walter Baade then coined
the term ‘supernova’ to describe these
extraordinary objects. Using the newly
commissioned Mount Wilson telescope,
they promptly observed several other
supernovae.

Today, several hundred supernovae are
discovered each year, some at
distances exceeding one billion light-
years!
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The remnant of the
supernova of

1054 the Crab Nebula.
Discovered by Charles
Messierin 1758, it is
number 1 in his catalog of
nebulae and galaxies.

Tycho Brahé observing the supernova of
1572 and the drawing he made of it,
showing the position of the star in the

constellation Cassiopeia (the object is
circled in blue).
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;?%\J\()\/\/\f n4 | 1) We note the
i%%)lj?i ** |presence
e

of the Ha line of
hydrogen;

124
" ”HH therefore it is a
\%JZ? type Il supernova
N \ L/ ﬂ}‘ ‘ wa | 2)NOIAgalaxy is a
very large object!
..‘ZJ}\(Z{{{\%??.”@ Depending on their
S mE e e positionin the galaxy,
e e T Ehe distance
between us and these supernovae may
differ by several thousand light-years.
The travel time difference was just
compensated here by the difference
between the explosion times, which is a
remarkable coincidence.

3) We don't know! In 1, 10, 100 or 300
years (or maybe tonight?). We've been
waiting for this since 1604... (The
1987 supernova exploded in the Large
Magellanic Cloud).

20

‘sSsew buluieLus

343 uo Bulpuadap ‘sjoy yoeiq eJodels
UoINBU B SaLI009d UsL. 8400 9sUgp-2.4an
‘dosp 2y ‘spoidxs or.ueas ayg sesneo gy
2NEMO0US B 01951 BUWD Jjosq1 uosoeq
S20UNoq 3409 343 pue JsLJny. ssaJuduwioo
01.895MyBU UBYE USAqEU DY | joLio Jad suog
uoliLu OO L 4o Asusp e sayoeal 4 [un
sasde|oo pue siqegsun sawiooaq 41 ‘sseu
[EORLID 3Ly SP229X3 41 USYA) ‘UoJl S9onpoud
Risyduad 192 uooys jo uonsnquuco

31 95NE0aq SISEIIoUI SSELU S USASMOH
UNG 34q. 4O SSELU 3L SaLUK. 4 | 01.9S0[0
‘SSELU |2DLIO B PI90X9 0UUED | 'SME]
leoishyd uenonued sRago a1 ey (gLuo Jad
Suo] pueshoL]. ) 9sUsp 0S S1 8400 Lo aY |
‘adoprus usboupAy

ab.e| e Ul pasJsLuLU e Linijgy pue uogleo
‘UsbAxo ‘Uoljis Jo suale| Aq papunoiins
‘U0 Ul UE JO S3SISL0O ) ‘Sapoidxa

A usym ‘sny | ‘sausuisie AMesy Abuisea.oul
BuILLLIOS ‘SUO SNAUIOD JE3IONU JO SaLIBS
29N0 SaIED UNG 343 JO SSELU 34 SaLIK
U7 ueLyq aJoLU JEIs e ‘aLunal sy Buung

The Universe in my pocket No 44

This booklet was written in 2025 by Robert
Mochkovitch of the Institute of
Astrophysics of Paris (IAP) and reviewed by
Grazyna Stasitiska of the Paris Observatory
and Stan Kurtz (IRyA, Morelia, Mexico).

Cover image: On the left, Supernova 1987A
just afterits explosion in February 1987 in
the Large Magellanic Cloud, and on the right,
a photo of the same area taken before the
explosion.

Credit: David Malin / Australian Astronomical
Observatory
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Supernovae are exploding stars. When a
star explodes as a supernova, it
becomes so bright that, even fromits
great distance, it can become visible to
the naked eye. This happened six times
during the last millennium, in 1006,
1054,1181,1572, 1604 and 1957
The supernova of 1054 inthe
constellation Taurus was visible in broad
daylight for two years! Today we can
use telescopes to observe the remains
of this explosion, the famous Crab
Nebula (see tuimp 10).

During the Renaissance, two
supernovae were discovered, in 1 572
and 1604, by astronomers Tycho
Brahé and Johannes Kepler.

e was not until 1987 that a supernova
visible to the naked eye appeared again
(coverimage). This one exploded in the
Large Magellanic Cloud, a small satellite
galaxy of the Milky Way, while the first
five occurred in the Milky Way.



