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Star Magnitude Story - Hipparchus,
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http://www.britannica.com/biography/Hipparchus-Greek-astronomer
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Apparent magnitudes of stars in the Pleiades

PR .




Photometry and Color Ratios
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Photometry measures the apparent brightness of a star

The color ratios of a star are the ratios of brightness values obtained through
different standard filters, such as the U, B, and V filters

The color ratios are a measure of the star’s surface temperature
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Altitudes, Roque de los Muchachos Observatory 342.1184E 28.7606N, 2326 m above sea level
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Spectral Type of Stars

TABLE 11.1 Tire Spectral Sequence

Brightest
Spectral Temperature  Key Absorption Wavelength
Type Example(s) Range Line Fealures (color) Tvpical Spectriun
0 Stars of 730,000 K | Lines of ionized 697 nm hydrogen
Orion’s Belt helium, weak (ultraviolet)
hydrogen lines 0
B Rigel 30,000 K- | Lines of neutral 97-290 nm
10,000 K helium, moderate | (ultraviolet)
A Sirius 10,000 K- | Very strong 290-390 nm
7,500 K | hydrogen lines (violet) —
F Polaris 7.500 K- Moderate 390-480 nm
6,000 K hydrogen lines, (blue)
moderate lines of
ionized calcium
G Sun, Alpha 6,000 K- | Weak hydrogen 480-580 nm i
Centauri A 5,000 K lines, strong lines (yellow)
of ionized calcium
K Arcturus 5,000 K- Lines of ncutral 580-830 nm _
3,500K and singly ionized (red)
melals, some
molecules
Proxima strong (infrared) o — : —
Centaurl ionized titanium sodium titanium
calcium oxide oxide

" All stars above 6,000 K look more or less white 1o the human eye because they emit plenty of radiation at all visible wavelengths.

© 2005 Pearson Education, Inc., publishing as Addison Wesley



Stellar Evolution on the Main Sequence

Copyright © The McGraw-Hill Companies, Inc. Permission required for roproduction or displas
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Evolutionary tracks of giant stars

Copyright © The McGraw-Hill Compenies, Inc. Pemmission required for reproduction or display
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A (temporary) new lease on life

* The triple-alpha
process provides a
new energy source
for giant stars

3 g s e Their temperatures

3 *, " o increase temporarily,

g ok until the helium runs
out

* The stars cool, and
expand once again

e The end 1s near. ..




Fig. 10.4. The nuclear bind-
ing energy per nucleon as
a function of the atomic
welght. Among isofopes
with the same atomic
weight the one with the
largest binding energy is
shown. The points cor-
respond (o nucler with
even proton and neutron
numbers, the crosses to
nucler with odd mass
numbers. Preston, M.A.
(1962): Physics of the
Nucleus (Addison-Wesley
Publishing Company, Inc.,
Reading, Mass.)
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Fig. 10.5. The proton—
proton chain. In the
ppl branch, four pro-
tons are transformed into
one helium nuclews, two
positrons, two neutrinos
and radiation. The relative
weights of the reactions
are given for condiions in
the Sun. The pp chain is
the most important energy
source in stars with mass
below 1.5 M
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Fig. 10.6. The CNO cycle is catalysed by 12C. It transforms

four protons into a helivm nocleus, two positrons, two neutr-
nos and radiation. It is the dominant energy source for stars
more massive than 1.5 M,




The CNO cycle

« Low-mass stars rely on the proton-proton

SR “ﬂ’;ﬂ?.iﬁ:T'Z;.”ﬂff“.'f‘?.“ﬂ‘?*. i cycle for their internal energy
/. « Higher mass stars have much higher
& internal temperatures (20 million K!), so
e another fusion process dominates
V \ — An interaction mvolving Carbon, Nitrogen

and Oxygen absorbs protons and releases
helium nuclei

./ F — Roughly the same energy released per

'H
interaction as i the proton-proton cycle. But
it runs much faster!

Q — The C-N-O cycle!
.




