Organizing the Stars
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H-R Diagrams
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H-R Diagrams
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H-R Diagrams
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Equation Reminders

B.1 Thermal energy transfers

L=0AT*|¢=— Luminosity

<+ Brightness

T =2.9x10°mK | === Temperature




H-R Diagram for Calculating Distance

The maximum wavelength of a distant star is measured to be 600 nm,
suggesting that it has a temperature of ~4800 K. If this star has a brightness of
2.3 x 107" W m?, what is its distance from Earth?

L., = 3.84 x 1026 W
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The maximum wavelength of a distant star is measured to be 400 nm. If
this star has a brightness of 0.5 x 10-"> W m~, what is its distance from

Earth?
L., = 3.84 x 1026 W
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Star Color

The color that a star appears is dependent

upon its __temperature

The Colors of Stars

 From Hottest to Colde

BLUE BLUE- MﬁﬂTE YELLOVV
Sirius

10,000 K 6,000 K

.-

ORANGE

- 4,000 K




Wien's Displacement Law

_y _ 290 x 1073
Visible light —_— 3
o QgD = 2.90 X 1073 mK = 4, = =

2.90x 1073 _
Aoy = =300 =483x107"m =483 nm

Intensity

L 2.90 x 1073 — 63 %10~ m
max 4000
Wavelength = 630 nm
Temperature
perat. 6000 K 4000 K
Max Wavel th
ey 20| 483 nm 700 nm




Why no green or purple stars?

Brightness of Light ———>»

BLUE STAR
Temperature: 8,000 K
Spectral type: A

YELLOW STAR
Temperature: 5000 K
Spectral type: G

RED STAR
Temperature: 3,000 K
Spectral type: M

All the colors together

White
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Light Bulbs and Color

Lighting Facts rersub |
Brightness 850 lumens i
Estimated Yearly Energy Cost $1.53 ‘

Based on 3 hrs/day, 11¢/kWh

Cost depends on rates and use

| Energy Used 12.7 watts |

NEUTRAL

Lightbulbs are sold based on this

temperature/color relationship

1006 778 587

Customize Color
of Light with
Integrated Switch

REPLACEMENT
USES ONLY 9.6W
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The Curve isn't Smooth...

] I

Wavelengih Wavelengih

A star’s spectrum is missing specific wavelengths....




Remember Light Spectra?

Each element has specific wavelengths that
match the electron energy level drops
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Light Spectra and Electrons

Electrons _emit energy when they fall down

and they absorb energy to jump up

EMISSION OF LIGHT BY HYDROGEN ABSORPTION OF LIGHT BY HYDROGEN
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Emission and Absorption

(a) Emission Spectra
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(b) Absorption Spectra
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Stellar Spectrum

PICTURE OF A SPECTRUM

GRAPH OF A SPECTRUM
_ Astronomer’s interpretation:

// Peaks and valleys are labeled
with the elements and compounds
\ that caused them.

F— Hydrogen

Brightness —>»

Brightness
(might be labeled as
intensity, counts, flux, 1
power, absorbance, 400 500 600
transmittance, Wavelength (nanometers]

or reflectance) A

+)

700

Color ——
(often labeled as wavelength, but can also
be labeled as energy or frequency)



Stellar Spectra

Studying the Spectra of Stars can help determine what the stars are made of
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Are these Emission Spectra or|Absorption Spectra?
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