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LA ESTRUCTURA DEL SOL







CUACIONES PARA EL INTERIOR DEL SOL

Stellar theory”

Conservation of dM, dnpr? . ;.4 I'adlal' d:st?.nci:
= . » mass interior to r
mass
dr p  mass density
Hydrostatic dp —GpM, (9.61) p  pressure
equilibrium N ' G  constant of gravitation
dL, 2 L, luminosity interior to r
Energy release =4npre (9.62) .
dr €  power generated per unit mass
Radiative dT -3 (x)p L, T Srainee
transport ar 160 T3 am? (9.63) | ¢ Stefan—Boltzmann constant
(k) mean opacity
Convective dT —-1Td
transport i ! . F df (9.64) [ y ratio of heat capacities, ¢, /cy

“For stars in static equilibrium with adiabatic convection. Note that p is a function of r. k and e are functions of
temperature and composition.

P = Prad + Pgas
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Elements Found in the Sun

[ observed in photosphere

4 5 6
Be 0 only in spots B! C
EEEE only in chromosphere
12 [ only in corona 13 | 14
Mg I elements with no stable isotopes Al | Si
20 21 21: 23 24 25 26 27 Eﬂl 29 a0 3l 32
Ca|Sc! Ti| V |Cr|(Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge
38 39 40 | %1 42 43 44 45
Sr{ Y | Zr |Nb/Mo| Tc |RuRh
56 | ‘5772 | 73 | 74 75| 76 | 77
Bal|La|Hf{ Tal W|Re|Os | Ir
88 89 3l 104 | 105 . -
Ra|Ac| Rf |Ha
Lanthanide | 28 | 22 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
# Lanthanide | oo | Pr [Nd Prm|Sm|Eu [Gd | Tb|Dy|Ho| Er |Tm| Yb| Lu
. 90 | 91 | 92 | 93 [ 94 [ 95 [ 96 | 97 o8 | 99 | 100 | 101 | 102 | 103
¥ Actnide ITh|{Pa| U |[Np|Pu|Am Cmin Cf |Es [Fm{Md|No| Lr




Comparison of the abundances of the elements in the galactic cosmic
rays with the solar abundances (normalized to C). (Courtesy of
. Meyer, University of Chicago.)
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PARTE Il

ACTIVIDAD SOLAR




DA Ca K image

irce: National Sclar Observatory (J. Harvey)
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10A Ca K lmage Magnetogram
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11 August 1980: Ha :mage

Source: NOAA/SEL/USAF




coronal hole

active region

filament

erupting
prominence




06 January 1883 07 February 1983

~ource: Yohkoh Secience Team HAO A-—-011



















A canonical model of a solar flare
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DAILY SUNSPOT AREA AVERAGED OVER INDIVIDUAL SOLAR ROTATIONS
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Figure 7 Different regions of the solar spectrum penetrate to different altitudes in the Earth's
atmosphere because atmospheric species absorb radiation at different wavelengths. Shown in (a)
is the altitude at which the Earth’s atmosphere attenuates incident radiation from an overhead Sun
by a factor of 1/e (Meier 1991). Deposited solar energy determines the atmosphere’s temperature
profile (T) in (5), on which atmospheric regions are based.
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Figure 11 'White et al (1997) identified in globally averaged sea surface temperature anomalies
compiled from bathythermographs (BT), significant annual and interannual variability including
a decadal component shown in (a) that tracks solar irradiance reconstructed by Lean et al (1995),

shown in (b).
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a. SURFACE TEMPERATURE ANOMALIES
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Figure 8 Compared in (a) are the Bradley & Jones (1993) reconstructed record of decadal NH
surface temperature since 1600 (solid line with plus signs) and the IPCC (1992) global instrumental
record since 1850 (thin line). Both natural and anthropogenic influences may have contributed to
the observed surface warming since 1850. Shown are (b) annual averages of the concentration of
CO, (Boden et al 1994), (c) estimated solar total irradiance (Lean et al 1995), and () volcanic
aerosol loading according to the global dust veil index (Lamb 1977, Robuck & Free 1995).
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Figure 10 Compared are decadally averaged values of solar total irradiance reconstructed by Lean
et al (1995) and NH summer temperature anomalies from 1610 to the present. The dark solid line
is the Bradley & Jones (1993) NH summer surface temperature reconstruction from paleoclimate
data (primarily tree rings), scaled to match the NH instrumental data (IPCC 1992) (gray dashed
line) during the overlap period. (Updated from Lean et al 1995.)
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Figure 12 Shown are the results of an analysis of the variability modes evident in global column
ozone since 1978, by Hood & McCormack (1992). The Total Ozone Mapping Spectrometer ozone
measurements in (a) (solid line) are compared with a fitted statistical model of seasonal, linear
trend, and quasibiennial oscillation terms (gray dashed line). The residual of the measured minus
model ozone is shown in (b) to track the Mg index of solar activity (provided by L Puga, NOAA).
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EL ENTORNO GALACTICO
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INSOLACION Y ESTACIONES
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Figure 113 Daily total and latitudinally averaged insolation at the top
of the atmosphere (TOA) as a function of latitude and date in

10°) m™ (10°  m~ is about 11.6 W m™). Shaded areas represent
those regions not illuminated by the Sun. The Sun’s declination is
also shown (after Peixoto and Oort, 1992).
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