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What do you want to know about the Sun?
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Structure of the Sun

1. Core- The Sun's nuclear "furnace,"
where fusion reactions initially
combine hydrogen atoms to produce
helium, yielding energy in the process.

2. Radiative Zone- Energy moves
through a surrounding envelope of gas
toward the Sun's surface.

3. Convection Zone- Big "bubbles” of
hot gas transport energy to the
surface.

4. Photosphere-The Sun's visible
surface.

5. Sunspot- A magnetic "storm" on the
Sun's surface.

6. Solar Flare- An eruption of hot gas
that can extend thousands of miles
into space.

7. Corona-The Sun's outer atmosphere,
which is heated by the magnetic field
to millions of degrees.
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Eclipse Corona Aug. 11,1999
Iran(IAP-CNRS)/Lasco(SOHO)
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The Nobeyama (Japan) radioheliograph
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From Bohr model:
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Hydrogen I+
emiSSiOn AE=hv=136
spectrum

2 " Lyman Series ".. Balmer Series
(Visible) "
~. 410.2nm
violet

1 434.1 nm: violet

n=5

n=4f

\ Paschen Series™, = TTtee....- ’ : p
‘. (Infrared) . ’

Lyman series * . ‘
: . . . 486.1 nm
! bluegreen
Balmer series ) I Pt
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KRS IURFE

. .. Photo- Coronal
Atomic| Ele- | Ionization | spheric .
number| ment |potential, eV| abun- gbun_ FIP bias
dances ances
1 H 13.6 12.00 12.00 |
2 He 24.6 10.93 10.93 |
6 C 11.3 8.52 8.52 |
7 | N 14.5 792 | 792 | 1 5
8 O 13.6 8.83 8.83 |
10 | Ne 21.6 8.11 8.11 1 H 2 A1 FH XA Y 26— H,
11 | Na 5.1 6.32 | 6.92 4 B
12 Mg 7.6 7.58 8.18 4
13 Al 6.0 6.49 7.09 4
14 Si 8.2 7.56 8.16 4
16 S 10.4 7.33 7.33 |
18 Ar 15.8 6.59 6.59 1
20 Ca 6.1 6.35 6.95 4
26 Fe 7.9 7.50 8.10 4
28 Ni 7.6 6.25 6.85 4
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Viewing the Photosphere
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Viewing the Chromosphere

The Balmer series is characterized by the electron transitioning from n = 3 to n = 2, where n refers to the radial quantum number or principal
quantum number of the electron. The transitions are named sequentially by Greek letter: n= 3 to n= 2 is called H-q, 4 to 2 is H-3, 5 to 2 is H-y,
and 6 to 2 is H-0. As the first spectral lines associated with this series are located in the visible part of the electromagnetic spectrum, these lines
are historically referred to as "H-alpha", "H-beta", "H-gamma" and so on, where H is the element hydrogen.

Transition of n 32 4—2 5—2 6—2 72 8—2 9—-2 c0—2
Name | H-a / Ba-a | H-B / Ba-B | H-y / Ba-y | H-0 / Ba-d | H-¢ / Ba—¢ | H-{ / Ba-C | H-n / Ba-n | Balmer break
Wavelength (nm) | 656.4537712] | 486.136153] | 434.0462[3] | 410.174[4] | 397.007214] | 388.9049[4] | 383.5384[4] 3646 |
Energy difference (eV) | 1.89 255 | 286 303 | 318 | 319 323 |  3.40
Color Red Aqua Blue Violet (Ultraviolet) | (Ultraviolet) | (Ultraviolet) | (Ultraviolet)
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2. F & (Fraunhofer corona)

c gi%;ﬁ}ﬁﬁ HERIB S IBUR (Rayleigh-scattering)
g TR
- X4 WiEN (Zodiacal light) , BRI T ANRERRSEKESE.

3. ERERSTHZE (emission line corona)

- RETHEETHEE FESENRFERARS: b-b, f-b, f-fIRT%,
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Eclipse Corona Aug. 11,1999
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Stellar flare
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Searching for Earth 2.0
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Figure 2. Geometry of a flux rope, a model prominence-
cavity structure. The top (point A), the center of mass (point
B), and the trailing edge (point C) are indicated. The promi-
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Figure 3. K-S prominence at £ = 143 minutes. (a) 3D impression of the prominence shown by the number density and selected magnetic field lines. The bar above
the color bar shows the opacity of corresponding colors. (b) The temperature and the projected field lines colored according to the local density.
(A color version of this figure is available in the online journal.)
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22-years Solar Cycle
Based on Leading Sunspot Magnetic Polarity
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Coronal Loops in EUV passbands
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Observations VS Simulations

Polarized Brightness (Wavelet Filtered) Magnetic Field Lines
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* Method 1
SSW PFSS package
https://www.lmsal.com/~derosa/pfsspack/#sect1.2

* Method 2

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?
model=PFSS






