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SUPERNOVA
EXPLOSION
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In universe 8 new
supernovae explode every
second.
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Universe has more than
125 billion galaxies




Each galaxy has more
than 100 billion stars

@ Mark A.- Garlick f space-art. co.uk
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Mor'é chemical r'-eac’rlons 1 heavy s‘rars (10-50 Msun)
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Nuclear reactions inside a heavy star :
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Hydrogen Burning

Helium Burning

Oxygen Burning

Carbon Burning

Silicon Burning
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What are Gamma Ray bursts (GRBs)?

Most energetic events in the universe
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X-ray . Visible Infrarei:l" - -,

Chandra X-ray Observatory Hubble Space Telescope Spll:ZEr Space T elescgpe '| radio

i

Kepler’s Supernova Remnant * SN 1604 ssc2004-15b
NASA, ESA / JPL-Caltech / R. Sankrit & W. Blair [Johns Hopkins University)
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B HEAVY ELEMENTS????

75% HYDROGEN l25% HELTUM
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Nuclear reactions inside a heavy star :
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Hydrogen Burning

Helium Burning

Oxygen Burning

Carbon Burning
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SN 1006

L&
> Visible for 3 years

»Very bright Supernova in Lupus constellation.



CRAB NEBULRA

HTTP.//CHANDRA.HARVARD.EDU

» Observed by chinese on May 1, 1054.
»Bright enough to cast shadow on earth.

= > Brighter than % moon.

= »In Taurus Constellation.



served by Europeans and east
~_Asians on early November, 1572.

-

~  »In constellation Cassiopeia.

» As bright as Venus.



Kepler

» Discovered by uropeans and Chinese on

Oct 9, 1604.
> Visible on earth for 1 year.

>3 degrees NW of Mars-Jupiter conjunction.
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. >()bserved"by Flamsteed?
>Exp|oded in 1658?



1l Effects?

> Biological damage if too close.

Mass extinction of dinosaures due
to SN?

DNA damage due to high-energy
particles (neutrinos)

Radiation damage to atmosphere

Destruction of ozone layer Which
gives us UltraViolet protection.



How Close is Too Close?




Nearest ____ _

Supernova
Candidate
BETELGEUSE
500 light years away
Our Earth is

Safe...
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¢ Chemical explosives ~10° MeV/atom
iy Nuclear explosives ~ 1MeV/nucleon
Novae explosions ~few MeV/nucleon
| = Thermonuclear explosions ~few MeV/nucleon
B SGR giant flares ~ 15 (B/10'°G) Mev/electron
. § Core collapse supernovae ~100 MeV/nucleon
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