Star Birth, Life, and Death

SUN

Composition:
74% by mass H (92.1% by atom count)
25% by mass He (7.8% by atom cou

Density .
Mean: 1410 kg/m#

quivalent to 670 Ibs in a 2 L bottle)
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Rotates on its axis
period =27 d
Axis tilted 7.25°

We see more of N
pole in September

*SUN

How-d6 asﬁeﬁemﬁﬁnﬁht got started’?

A nebula i |n the ISM
Temp=100K .+ :
Densny 10 partlcles/cm3 (H O = 0_23 molecuIes/cm3)

Diameter Qf_gas cloud:destin to b 'the star

Core temp mcreases to 50; 00 K due to Kelvm Helmholtz
(compressmn) heating; Surface temp; still only ~500K

Density i lncreases to- -~1012 partlcles/cm3
Diameter = 1012 km- (Recall:Sun eurrently. 1

Emission nebula
in the ISM
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Protostar stage — Over a period of ~107-108y
gravitational collapse of the gases results in
Kelvin-Helmholtz (compression) heating

During gravitational collapse and throughout
protostar stage, core continues to heat
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The Stars

Let’s open the Sun
up and look inside

* SUN: Structure

Core
15,000,000 K

Radiative
Zone

Adapted from a NASA Illustration from
Orbiting Solar Laboratory, Our Window on the Sun
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*SUN: Structure

The Photosphere
.._57800 K Visible Light

ckheed-Martin Advanced
hnology
sh Solar Observatory)

High Altitude Observatory, National Center for Atmospheric Research, Boulder, CO

*SUN: Structure

The Chromosphere
2,000-3,000 km thick

Ha CaK
393.4 nm

National Solar Obset imento Peak, NM
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(LASCOISOHO)
(EIT/SOHO)
ASCO/SOHO)

Visiblelight | X-ray

UCAR/NCAR/High Altitude Observatory Yohkoh Satellite

LASCO = Large Angle and Spectrometric COronagraph
EIT = Extreme ultraviolet Imaging Telescope

netotail

Adapted from J. B. Kale fentific American Library, 1992

The Aurora Borealis
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* SUN: Sunspots
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Global Oscillation Network Group/BBSO
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* SUN: Sunspots

Cool (4300 K)
regions

Regions of strong |
magnetic field
Come in NS pairs

NASA/SkyLab, 1973
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19:13
ic Winter, ICSTARS

ANUAL Sunspaol Numbers: 1700-1905
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11 year cycle/22
year cycle




