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Basic Solar Parameters

Age: 4.5 x 10° years
Spectral type: G2V
Radius (Rs): 6.955 x 108 m (1Rs;=0.004649 AU; ~109 radii of Earth)
Mass (M;): 1.989 x 1030 kg (332 946 masses of Earth)

Volume: 1.41x1027 m3 (1.3 million times the volume of Earth)

Mean density: 1.409 g/cm3 (0.256 of mean density of Earth)

Effective temperature: 5770 K \
Luminosity: 3.86 x 1033 erg/s (3.86 x 1026 W)

Sun

Sidereal rotation period:
At equator: 25.05 days
At poles: 34.4 days

Distance from the Earth: \
Mean (1 AU): 1.496 x 108 km \
In perihelium: 1.471 x 108 km

In aphelium: 1.521 x 108 km Earth

6=31' 59.26"
160, 1'260"

Apparent diameter at 1 AU: 31' 59.26"
1 arcmin (1) at 1 AU: 43 520 km
1 arcsec (1") at 1 AU: 725.3 km

Light travel time to the Earth: 8.32 min

http://en.wikipedia.org/wiki/Sun http://sob.nao-rozhen.org/content/basic-solar-parameters-and-information



Chemical composition of photosphere (by mass):
Hydrogen: 73.46%
Oy 077 LR T75%nd A B 0 25% 84 0 2 A6 ki)
Carbon: 0.29% SRC )l S
Iron: 0.16%
Density (water=1000):
Mean density of entire Sun: 1410 kg/m3
Interior (center of Sun): 160000 kg/m3
Surface (photosphere): 10-¢ kg/m3
Chromosphere: 102 kg/m3
Low corona: 10713 kg/m3
Sea level atmosphere of Earth (for comparison): 1.2 kg/m3
Temperature:
Interior (center): 15 000 000 K
Surface (photosphere): 6050 K
Sunspot umbra (typical): 4240 K
Penumbra (typical): 5680 K .
Chromosphere: 4300 10 50 000k = [% ¥ #(solar constant):
Corona: 800 000 to 3000000K > & ,P'jﬁ‘j BRHTFFEE TS g g B

Magnetic Field Strengths: o . b
Sunspots: 3000 Gauss >1% E s mf % ;L*‘I'% R T 1~2C ”:%’%
Polar field: 1~2 Gauss DT EFTAE > - EF P g itg R G91%
Prominences: 10~100 Gauss - 3;"5 SR_f i ehE P ";g veo@m d Bl 5 g

Earth (for comparison): 0.3~0.6 Gauss
Solar Radiation:
Entire Sun: 3.83x10%23 kW
Unit area of surface of Sun: 6.29x10% kW/m?
Received at top of Earth's atmosphere: 1366 W/m?

http://www.phys.ncku.edu.tw/~astrolab/e_book/sun/sun.html#solar_model
http://sob.nao-rozhen.org/content/basic-solar-parameters-and-information
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THE CONVECTION ZONE
Energy moves toward the surface
through convection currents of
heated and cooled gas.

15 51
THE RADIATIVE ZONE

Energy moves slowly
putward from the core,
taking mare than 170,000
years to radiate through.
CANNN

A}

THE CORE

Energy is generated by

thermonuclear reactions,
creating temperatures of
around 15 million degrees

EBISiUSg T‘ﬁ

THE CHROMOSPHERE

This relatively thin layer is sculpted
by magnetic fields that restrain
the electrically charged solar

plasma. Occasionally larger plasma

features—called prominences—

form and extend far into the corana,
ejecting material away from the Sun.

https://www.nzgeo.com/stories/the-end-of-days/

B IR /%E
PHOTOSPHE

The photosphere is
composed of convection cells
called granules, each around
1000 kilometres in diameter
with hot plasma rising in the
centre and coaler plasma
falling in the narrow spaces
between them.

SUN SPOTS

Sun spots are caused by
intense magnetic activity which
inhibits convection, forming
areas of reduced surface
temperature.

P 3

. THE CORONA

lonised elements within the
corona glow in the X-ray
and extreme ultraviolet
wavelengths.

CORONAL STREAMERS
Outward-flowing plasma

from the corona is shaped by
magnetic fields into tapered
coronal streamers which extend
millions of kilometres into space.
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http://www.phys.ncku.edu.tw/~astrolab/e_book/sun/sun.html#solar_model http://web.fg.tp.edu.tw/~earth/learn/tasastro/ch081.htm



4% & 7 ':"ﬁ)?ﬁ‘_g_ Mgy = 6.693*10-27 kg
1 § P2 £ My, —6.645%1027 kg
bd f LA 44 Am = 0.048%10%7 kg

RN AR Sl

AE =(Am) c?
= (0.048*10-¢7 kg)*(3*108 m/sec)?
=4.3*10-12 J

http://www.phys.ncku.edu.tw/~astrolab/e_book/sun/captions/pp_chain.html
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http://www.phys.ncku.edu.tw/~astrolab/e_book/sun/sun.html#solar_model http://web.fg.tp.edu.tw/~earth/learn/tasastro/ch081.htm



Proton-Proton Chain (PP Chain)---90% = I5 & e g 4 =3 3
A4z 21p g+ £+2 B P F
'H+'H >?H+e* +v
’H +'H 23He +vy
3He + 3He >*He + 2 'H

~~~ v Gamma ray Neutron

---------- v Neutrino () Positron

Proton-proton chain.
http://crab0.astr.nthu.edu.tw/~hchang/gal/f1803-PP_1.JPG



CNO Cycle (Carbon-Nitrogen-Oxygen)

12¢ . 1TH--13N +Y
BN_-13C +et+v

13¢ + TH--14N +7

14N 1H—>150+}/
150 .15N + et +v

15N + TH—~4He + 12C

~~~ Y Gamma ray
.......... v Neutrino
@ Positron

http://crab0.astr.nthu.edu.tw/~hchang/gal/f1803-CNO_1.JPG
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http://en.wikipedia.org/wiki/Sun http://content.edu.tw/senior/earth/tp_ml/sun/index.htm
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