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Sun's radius= 698,450 km
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Visible, IR and UV radiations

Neutrinos

Coronal loops

Prominence

Radio radiations Jj//

Energetic particles
Bright spots and short lived magnetic regions

~ Xand vy radiations
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Images from SOHO*

*NASA/ESA Solar and Heliospheric Observato&%pacecraft
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Impact of a Coronal Mass Ejection

NORMAL CONDITIONS: Earth’s magnetic field typically defiects the charged particles streaming
out from the sun, carving out a teardrop-shaped volume known as the magnetosphere. On the sun-
facing side, the boundary, or magnetopause, is about 60,000 kilometers from our planet. The field
also traps particles in a doughnut-shaped region known as the Van Allen belts.

Magnetic fisld lna

FIRST STAGES OF IMPACT: When the sun fires off a coronal mass ejection (CME), this bubble of
lonized gas greatly compresses the magnetosphere. In extreme cases such as supesstorms, it can
push the magnetopause into the Van Allen belts and wipe them out.
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MAGNETIC RECONNECTION: The solar gas has its own magnetic field, and as it streams pastour
planet, itstirs up turbulence in Earth's magnetic field. If this field points in the opposite direction as
Earth's, the two can link up, or reconnect—releasing magnetic energy that accelerates partkles
and thereby areates bright auroras and powerful electric currents.

#

Theentire East Coast and much of the rest of the country would
lose power. This map shows the blacked-out reglons expected
from a severe storm like that of 1921, which would Induce ground
fields of about 20 volts per kilometer. Scientists have yet to moded
the effects of a full-blown 1859-Ike storm on the power grid.

© 2008 SCIENTIFIC AMERICAN, INC
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—— Solar spectrum outside atmosphere

— Spectrum for perfect blackbody radiation at 5800 K
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Nucleus

Proton

Neutron

Electron
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- Low temperature:
small speeds

-High temperature:
- large speeds
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Proton-proton fusion chain process

O
O

1st step: In two separate reactions, 2 protons
in each reaction fuse
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Protostar shrinks and Copyright © Addiaon Wesley

heats as gravitational
potential energy is
converted into
thermal energy.

Shrinking slows and
surface temperature
lises as nuclear

ar units)

Clump of gas becomes
protostar when radiation
can no longer escape
from interior.

1081ty (80

Fusion rate .
increases until
gravitational equilibrium
stabilizes star.
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Hydrogen burnup at center
COLLAPSE

Increased temperature and
kinetic energy

Faster fusion at intermediate radii,
outward expansion, surface cools
and reddens

RED GIANT
Increased luminosity because of
area, loss of much mass

Ay y 95 oy | o e

O Red Giant

Sun @

o
White Dwarf

Core heats to 1D3H, helium fuses to

carbon. Helium flash ({few years)

Contraction, perhaps variability

WHITE DWARF
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References:
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35



36



Sunspot e Granule
Penumbra 4SS
Umbra :

Corona
Photosphere &

Temperature
minimum

Flare
X

Chromosphere—=Stn it S
. p . o k' é - P ‘?‘.‘J' : tr‘:""
Transition region—

T _ Y

“~Prominence



Sunspot Number/Wolfer Number
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