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Solarirradiation curve outside atmosphere
solar irradiation curve at sea level

a— Curve for blackbody at 5900 K
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In this narrow transition region between
the chromosphere and corona, the temperature
rises abruptly by about a factor of 100.
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Solar spectrum
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Spicules
Chromosphere
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Cross section of photosphere.
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Pop Quiz 061213

SR 5 ¢ B
(1) greatest elongation
(2) Occam's razor
(3) exoplanet
(4) Great Red Spot
(5) green house effect



Magnetic field
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Sunspot pair
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Solar rotation
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Sunspot Metamorphosis: From Bottom to Top APOD 2005/02/16




Since the invention of the telescope, sunspots have been studied, and histarical records, while
sketchy, make it clear that our star was essentially spot-free for the latter half of the 17th cen-
tury — a period of unusually harsh winters and noticeable year-round global cooling. Obser-
vatians of other Sun-like stars suggest that such temporary breakdowns in dynamo activity
are not uncommon. Courtesy David Hathaway.
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Zeeman Effect --- splitting of a spectral line by
magnetic field

s .

Outside the sunspot, the
' magnetic field is low

and this iron absorption
line is single.

' Within the sunspot, the
magnetic field is strong
and this iron absorption
b line splits into three.

(b) The spectrum in and around
the sunspot

(a) A sunspot
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Approximate size
of earth for
comparison
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Data by the Ulysses
spacecraft in 1994
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Material ejected Ejected material encounters -
from the corona the Earth’s magnetosphere

CME animation

(a) A coronal mass ejection (b) Two to four days later
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(a) Step1: (b) Step 2: (c) Step3:

« Two protons (hydrogen nuclei, TH) collide. « The 2H nucleus from the firststep  + Two 3He nuclei collide.

* One of the protons changes into a neutron (shown

in blue), a neutral, nearly massless neutrino (v), and
a positively charged electron, or positron (e™).

* The proton and neutron form a hydrogen isotope (2H).

* The positron encounters an ordinary electron (e”),

annihilating both particles and converting them into

gamma-ray photons (vy).

# 2

[ ET=" (proton) 4744

= feR@ay =" (Fre) o

([l 1=" (neutrino) » *

B"V*L[r
— {1~ (positron)

T@T&'E&?F[ [Q'JV/ESI 7? (2H)

[ R
(annihilate) -

R IR

collides with a third proton.

* A helium isotope {3He) is formed
and another gamma-ray photon s
released.

proton-proton
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Ry 9= (3He)
b S s

» A different helium isotope with two
protons and two neutrons (YHe) is
formed and two protons are released.

(PP) chain * J&
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TRy 9 1 (4He)
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animation: pp chain
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Energy Gained in a PP Chain

4H - 1 He + neutrinos + energy

Mass of 4 H =6.693 x 10%" kg
— Mass of 1 He = 6.645 x 1027 kg

Mass deficit =» 0.048 x 10-°7 kg

E = mc?=(0.048 x 10°" kg) x (3 x 10 m/s)?
= 4.3 x10714/]

For 1 L= 3.9 x 10%° W, the sun needs to

convert some 600 million tons ( * [ [0 ) of
H into He In its core per second.




Radiative zone

Convective zone
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Solar Flares Cause Sun Quakes APOD 1998.06.01
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N ff ¥4 4 T g7 (hydrostatic
equnlbrlum)

Pressure from gases
above the slab

I O'2b of solar
material

Pressure from gases
Weight of the slab below the slab

Material inside the sun is in hydrostatic
equilibrium, so forces balance
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The Atmosphere and Interior of the 5un

Prominence
Convective zone

Photosph m'i.lr

,

Coronal hole Chromosphere

Simeply HEL T A,




Intensity™ .
)

S

|~ |
y x’?f?ﬁ' nm Wavelength 393 nm

\
o
=

Convection _
zone -

Photosphere Chromosphere

Copyright @ 2005 Pearson Prentice Hall, Inc.

http://physics.uoregon.edu/~jimbrau/BraulmNew/Chapl16/FG16 12.jpg




