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xlow ,._,Jlfa =2 x 107 g/cm?

P =1.99 x10%0 kg
hW_S.LD Q_J\Jlb p— 1.4 g/cm3 il Prominence

Sl =3.84 x1026 W
ygo slod =5778 K (G2 V)

aiowud Slod =15 x106 K

U\RJQJ.U Wl)f = 274 m/sz Photosphere

)ﬂ-;‘ = 4 - 5 5 X 1 09 yea s Coronal hole  Chromosphere

&L,u-;, = 6.96 X105 km

alold =1 AU = 1.496 (+/-0.025) x108 km
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Astronomical unit (AU) = 149597870£2 km

1 arcsec = 725 km on the solar surface
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1 arcsec = 710-734 km on solar surface




s

S pgaw 09il8

Ml o cuwd o [ oo Jols ol ol

Gm = (132712438 + 5) x 102 m3/s?
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Solar mass = 1.9889 + 0.0003 x 103° kg




S5 ol + Sjsw 0o = ez guwlS Sl

mass loss = (4 + 1) x 10° kg/s
Lifetime = 1.5 x 10/ s

Total mass loss = 10%/ kg

dré/dt? = - Gml/r

) ) g> uv'l-cu' sl uvh-ﬂ-o

nuclear timescale >> thermal timescale >> free-fall timescale
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dynamical timescale* ~ 1/ (G <p>)

thermal = total thermal energy / luminosity

nuclear = total nuclear energy / luminosity

nuclear timescale >> thermal timescale >> free-fall timescale
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Solar radius = 6.960 + 0.001 x 10® m

surface gravity = 274 m/s? mean density = 1.4 g/cm?
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Solar radius (tau=2/3) = 6.957 + 0.001 x 102 m
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Total solar irradiance
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Luminosity = 3.844 + 0.010 x 10%° W

TSI ~ 1367+3 W/m?
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L = 3.844 + 0.010 x 1026 W e F;

L = dm/dt c?

— dm/dt =4 x 10° kg/s sixl & 0,2 disw Sl

+ Solar wind ~ 1 x 10° kg/s

Solar life time ~ 4.5 Gyr = 1.5 x 10t s

—™ |total mass loss ~ 1047 kg

dm/dt = 10-4-10%3 M__/yr

Wolf-Rayet stars: dm/dt = 10°M__ /yr
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Fig. 1.5. Spectral irradiance
at 1 astronomical unit for the
infrared solar radiation
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Total Solar Irradiance (TSI)

TSI ~ 1367+3 W/m?

S = L/4 m a’= solar constant
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m=M +5log,,(—)

ro M., =4.74

U-B=0.195 =£0.005

B-V= 0.650 = 0.005




Solar spectral irradiance
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Brightness temperature  _$5,0 slos

,=B,(T.)

F oS Ciwi (Saul slos waub bas K sy puilsi oo Ul

T,(10 pm)= 5100 K
100 pm)= 4400 K
1 mm)= 6000 K

s u\fauul.: slod pggoo

B: Planck function
l,: observed intensity

T.: brightness temperature

1cm)=10%K
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Figure 8.6: Vitense diagram of the continnous extinction in the atmespheres of stars with solar eflective u 1
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in (B.1}. Solid curves marked by numbers: base-10 logarithm of total continuous extinetion coeflicient s,

[c'm_"'_,_’. '.] divided by the electron pressure Fo oas specilied along scale A on the lefthand side, These curves
are labeled with log .. The hyvdrogen bound-free edges are labeled along the log M = —1 curve. Jagged .

dashed curve: total HI extinction coeflicient {bound-free plus ree-free) on a shiflted scale. Smooth dashed U nSOId & BaSChek (1999)
curves: logion /) with ou the extinetion from Rayleigh scattering, also labeled with log P, Horlzontal

axiz: logarithm of the wavelength in Angstrom. Vertical axes: scale A specifies log(s, /), except Tor
the jagped HI curve which is oflset by factors given by Novotny on p. 135, Scale B specilies the value of

log P at which scale A is to be read to obtain log®/H, where ® 15 the wavelength-averaged extinetion

coeflicient. Seale O defines the value of log £, at which seale A is to be read to obtain log o, /5, where &,
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Spectral Energy Distribution (SED)
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Internal structure:

iInner core
radiative zone Subsurface flows

convection zone\

Hinode galley
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The Transition
Region
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Bow shock
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(red) - 0.3 > log(n.,/cm3) > -3.7 (blue) Kausch (1998)
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Molecular ZE & PBE

Full theory for arbitrary molecular electronic states
- Zeeman and Paschen-Back effects
- FeH semi-empirical Hamiltonian

- Scattering & Hanle effect




Zeeman-Doppler imaging

Zeeman-Doppler Imaging

Atomic lines Molecular lines

Rodial mognetic field

Stokes V profile
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