Brightness Brightness Brightness Pogson’s ratio:  3/100 = 2.512

Apparent _ Apparent _ Apparent _
magnitude relat!ve to Example magnitude relat!ve to Example magnitude relat-lve to Example

magnitude 0 magnitude 0 magnitude 0

=27 6.31x10"0 Sun -7 631 SN 1006 supernova 13 6.31x10™ 3C 273 quasar/ limit of 4.5-6" (11-15 cm) telescopes

-26 251x1010 -6 251 ISS (max) 14 251%10% | Pluto (max)/ limit of 810" (20-25 cm) telescopes

-25 1x1010 -5 100 Venus (max) 15 1x107

-24 | 398x10° -4 39.8 16 3.98x107 Charon (max)

-23 1.58 x 10° -3 15.8 Jupiter (max), Mars (max) 17 1.58 x 1077

=22 6.31 %108 -2 6.31 Mercury (max) 18 6.31x107

-21 | 251x10° -1 251 Sirius 19 251x10°

-20 1x108 0 1 Vega, Saturn (max) 20 1x107¢

-19 3.98 x107 1 0.398 Antares 21 3.98x107° Callirrhoe (satellite of Jupiter)

-18 | 1.58x10 2 0.158 Polaris 22 158x107°

=17 6.31x 108 3 0.0631 Cor Caroli 23 6.31x10710

-16 2.51 %108 4 0.0251 Acubens 24 251x10710

-15 1x10° 5 0.01 Vesta (max), Uranus (max) 25 1x10710 Fenrir (satellite of Saturn)

-14 3.98 x10° 6 3.98x1073 typical limit of naked eyeln°t 2| 26 3.98x 107"

-13 1.5 x10° | Full moon 7 158 x 1073 Ceres (max) 27 158x107" visible light limit of 8m telescopes

-12 | 6.31x10° 8 6.31x107* Neptune (max) 28 6.31x107"2

-1 2.51 104 9 251x107 29 2.51x10712

-10 1x104 10 1x107%  typical limit of 7x50 binoculars 30 1x%10712

-9 | 398x10° Irdiumflare 11 3.98x107° 31 398x107"

-8 1,58 x 10° 12 158 x 107 32 158 x 1071 visible light limit of HST



Distant stars

Distance Modulus &

m—M = 5|:|Og1o (d ) _1] - f\npoFE?orr? r:atf Fr)waé;ar”??ar

Parallax angle

e Absolute magnitude (M) = 1 arc second
* Apparent magnitude of an object at a standard Imag i nary.
luminosity distance of exactly 10.0 parsecs (~32.6 ly) near star
from the observer on Earth
Allows true luminosity of astronomical objects to be
compared without regard to their distances

. Unlt parsec (pc)
Distance at which 1 AU subtends an angle of 1”
1 AU = 149 597 870 700 m (=1.50 x 108 km)
lpc=3.26ly
1 pc =206 265 AU

1 Parsec
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206 265 AU Earth's motion around Sun
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Stellar Astrophysics

e Stefan-Boltzmann Law: 4 The “Utraviolt

5,4 X Catastrophe"
2mk

F =0T0= Tk 5.67x10 ergs~“cm K ™
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e Effective temperature of a star: Temp. of a black
body with the same luminosity per surface area

e Stars can be treated as black body radiators to a
good approximation

e Effective surface temperature can be obtained ‘ .
from the B-V color index with the Ballesteros {  Radiation
equation: ‘ ' Formula

T-a600| — =+ .1
[0.92(BV)+1.70 O.92(BV)+O.62J

Jeans Law
'

Visible

2000
Wavelength of radiation in nm

* Luminosity:
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luminosity (solar units)
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Presenter
Presentation Notes
19th & 20th century telescopes determined the apparent brightness of many stars

Combined with the distances to nearby stars obtained from parallax, absolute magnitude (luminosity) of nearby stars could be inferred from inverse square law

Ejnar Hertzsprung (1873-1967) & Henry Russell (1877-1957) plotted absolute magnitude against surface temp (1905-1915) to create H-R diagram

Defines different classes of stars to match theoretical predictions of stellar evolution using computer models with observations of actual stars

Determines distance of stars too far away for trigonometric parallax:

 Measure apparent magnitude
 Spectroscopy yields surface temp, hence luminosity (absolute mag)
 Calculate distance

Effective to ≈ 300 kly; beyond that stars are too faint to be measured accurately


http://hyperphysics.phy-astr.gsu.edu/hbase/starlog/staspe.html
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http://hyperphysics.phy-astr.gsu.edu/hbase/astro/herrus.html
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