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The Sun



i Our Sun Is average

A Radius of 696,000 km (100x Earth
radius)

A Mass is 300,000x Earth mass
A Surface Temp of 5780 Kelvin



i Rotation

AWe determine the Su
watching sunspots on the surface

A Since the Sun Is gaseous, It experiences
differential rotation
A 25 days at the equator
A 31 days at 60° N latitude (the sunspot
limit)
A 36 days at the poles



i Solar Structure (atmosphere)

A Photosphere

A Very outer edge, emits the radiation we
see

ASol ar Asurfaceo
A Chromosphere

A Just above photosphere
A Lower atmosphere



i Atmosphere Structure (cont.)

A Transition Zone
A Border between solar atmosphere and
space
A Corona

A Portion of Sun only visible during a solar
eclipse

A Turns into the solar wind farther from the
Sun
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i Inside Structure

A Convection Zone

A As name implies, material in this region is
In constant convective motion

A Radiation Zone

A Solar energy Is transported via radiation,
not convection toward the surface In this
zone



i Solar Core

A 200,000 km In diameter

A Site of the nuclear fusion reaction
converting hydrogen into helium

A Fusion releases the energy that lightens
and warms the solar system
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i Luminosity

A The solar constant is the amount of
energy received from the Sun per
square meter of area every second

A = 1400 Watts/m 2

A The Sun produces energy equivalent to
100 billion 1,000,000 ton atomic bomb

A Every second



i Energy Recelved

A About 50% of the incoming solar
energy reaches the

A ~30% Is absorbed by the atmosphere
A ~20% iIs reflected by the clouds



i Stellar Pressure

A At every point in the interior of the Sun,
the inward pull of gravity perfectly
balances the outward push of the hot
gases.



Pressure
out

Gravity

: x,

Copyright © 2007 Pearson Prentice Hall, Inc.



i How do we know all this?

A The surface of the Sun vibrates like a
complex set of bells

A These vibrations create sound waves
that travel through the interior of the
Sun




i No Sunquakes

A Detecting S-waves and P-waves In the
Earthos core 1 s cal

A In the same fashion, tracking these
sound waves In the Sun is called
helioseismology
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i Interior Density

A Average density of the interior i1s 1400
kg/m3, almost the same as Jupiter

A Interior temperature and density are
related, but not directly

A Models indicate a core temperature of 15
million Kelvin







