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Solution for Deneb
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Two Significant Figures



Constructed from many different slides by Gary A. Becker



Max Planck-1858-1947
German



An erg is the amount of work done by

a force of one dyne exerted over a 

distance of one centimeter. In the CGS base units, it is equal to 

one gram centimeter-squared per second-squared (g·cm2/s2).

A dyne is defined as the force required to

accelerate a mass of one gram at a rate of

one centimeter per second squared

Planck’s constant:  6.626196(50) x 10-27 erg s
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Black Body radiation 

curves allow us to 

understand the colors 

of the stars.
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True Color Of The Sun or Why There Are No Green Stars

Center of Disk

Red    = 203

Green = 204

Blue   = 198

Limb of Disk

Red    = 154

Green = 141

Blue   = 125

Surface Temperature  5772K
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C = (F-32) x 5/9

Sun = 5778 K
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Daylight = 5500 K (daylight-balanced 

photographic film standard)
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A modern fluorescent lamp consists of a glass tube filled with a mixture of argon and mercury vapor.  Older lamps, 

like in this picture, contained just mercury vapor.  Metal electrodes at each end give off electrons easily. When current 

flows through the gas between the electrodes, the gas is ionized and emits specific wavelenghs of visible light and 

ultraviolet radiation. The inside of the tube is coated with phosphors, substances that absorb ultraviolet radiation and 

fluoresce, reradiating the energy as visible light.
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Kirchhoff’s Three Laws of Spectroscopy

Continuous Spectrum—Kirchhoff’s First Law:  A solid, liquid, or 

gas (under high pressure) emits a continuous spectrum in which 

all colors (wavelengths) are represented.

Emission Spectrum—Kirchhoff’s Second Law:  A gas under low 

pressure when made to fluoresce (glow) will emit energy at 

certain discrete wavelengths which are specific to its 

composition/atomic structure.

Absorption Spectrum—Kirchhoff’s Third Law:  A rarefied gas lying 

between a continuous source and an observer will produce a 

continuous spectrum with discrete wavelengths of light missing.  

These missing wavelengths are specific to the composition/atomic 

structure of the gas through which the light from the continuous 

source is passing.  These same gases if made to fluoresce would 

produce emission lines at the same positions of the absorption 

lines which these gases create.
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Kirchhoff was German
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Adapted from NASA materials-Gary A. Becker







eta, zeta, epsilon, delta, gamma, beta,













C = 299,792.458 km/sec
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Hiroshima:  12-15 kilotons of TNT/Nagasaki:  22 kiloton blast









MDRS-Gary A, Becker image

Veil Nebula

Vega

Deneb

Altair

Albireo







Hubble Space Telescope/insets:  Chandra X-Ray Observatory/GALEX:  Galaxy Evolution Explorer /Spitzer Space Telescope



Chandra X-ray Observatory/Chandra X-ray Center (satellite image)
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Eta Carinae Nebula
Carina the Keel, Southern Hemisphere

Image by Riccardi-Honders Veloce, Kalahari Desert, Namibia 







NGC 1980
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Hubble Space Telescope
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Orion Molecular 

Cloud Complex

Rogelio Bernal Andreo
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Orion in Hydrogen Alpha

Russell Croman photography
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Eagle Interior

NSF-NOAO-Kitt Peak image



Pillars of Creation/Visible



Pillars of Creation/Infrared
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Hubble Space Telescope



Death of Low Mass 

Stars
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Death of High Mass 

Stars



Core of a Red Supergiant ready to 

Supernova

University of Alberta, 

Canada









Using the H-R 

Diagram to 

Determine the Age 

of Star Clusters



Adapted by Gary A. Becker
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NGC 2264



NGC 2264
Age - 1 million years

In Monoceros

Cone Nebula

Michael-Caligiuri



Pleiades



Pleiades-

M45/Taurus, the 

Bull





Rogelio Bernal Andreo image

Pleiades-Hyades Star Clusters

Hyades

Pleiades





The End



Finding the Age of Star 

Clusters Using the 

Hertzsprung-Russell 

Diagram
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Asymptotic Branches:  

initiation of core burning other 

than hydrogen.  Star backs 

away from highest luminosity 

position.

Variables:  RR Lyrae-low 

mass and Cepheids-high 

mass pulsate intrinsically.  

Period-luminosity 

relationship.………..

Horizontal Branches:  Stable 

core burning other than 

hydrogen.

Blue Stragglers:  Binary 

systems in which there is 

hydrogen mixing between the 

two components.
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The End


