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CHAPTER 29: STARS 

BELL RINGER: 

•Where does the energy of 

the Sun come from? 

•Compare the size of the 

Sun to the size of Earth. 
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CHAPTER 29.1: THE SUN 
• What are the properties of the Sun? 

• What are the layers of the Sun’s 

atmosphere? 

• What is solar wind and what causes 

sunspots? 

• What are solar activity cycles? 

• What gives the Sun all of its energy? 

• What is the composition of the Sun? 

 

PROPERTIES OF THE SUN 
• The Sun is the largest object in the 

solar system. 

• It would take 109 Earths, or about 10 

Jupiters, lined up edge to edge to fit 

across the Sun. 

• The Sun contains 99% of all the 

mass of the solar system. 
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http://www.google.com/url?sa=i&rct=j&q=sun+compared+to+earth&source=images&cd=&cad=rja&docid=vACKEOXiIarzWM&tbnid=boCvyZ2UO-hmNM:&ved=0CAUQjRw&url=http://www.cuteandweird.com/2011/05/size-of-earth-vs-size-of-sun-vs-size-of-world/&ei=BxQdUc3DH8npygHx74DgDQ&psig=AFQjCNGGF9jQ1c74lyJ0oU4AXIM_NJ2QPw&ust=1360946556179554
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PROPERTIES OF THE SUN 
• The Sun’s density is similar to the 

densities of the gas giant planets. 

• The density in the center of the sun 

is 13 times the density of Lead. 

• A pair of dice as dense as the Sun’s 

center would have a mass of about  

1 kg (2.2 lbs). 

 

PROPERTIES OF THE SUN 
• The Sun’s interior is gaseous 

throughout because of its high 

temperature. 

• All of the gas in the center of the 

sun is completely ionized (plasma). 

• The Sun produces the equivalent of 

4 trillion 100W lightbulbs of light 

each second. 

 

http://www.google.com/url?sa=i&rct=j&q=pair+of+dice&source=images&cd=&cad=rja&docid=_urOWlSLyems0M&tbnid=vC9o5G_BaLrSsM:&ved=0CAUQjRw&url=http://ylhelp.com/2008/03/26/campaigners-icebreaker-dice-game/&ei=OBYdUZb-O6SuyQGajYDADg&psig=AFQjCNGYoyON6zWQE-wVd7OE5zLQLbrgMA&ust=1360947124825607
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THE SUN’S ATMOSPHERE 

THE PHOTOSPHERE 
• The photosphere is the visible 

surface of the Sun. 

• It is approximately 400 km thick 

and has an average temperature of 

5800K 

• Most of the visible light of the Sun 

is emitted from the photosphere. 

 

http://www.google.com/url?sa=i&rct=j&q=The+sun's+atmosphere+layers&source=images&cd=&cad=rja&docid=E1oHjdocEOnfIM&tbnid=BVCc13_Jy9gslM:&ved=0CAUQjRw&url=http://sciencenordic.com/giant-tornadoes-fire-solar-atmosphere&ei=GxcdUdD8M6qMyAGp54G4DA&psig=AFQjCNF6uOd2GdtEeRVu7JJ-P0xLSmIEHQ&ust=1360947332963089
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THE PHOTOSPHERE 

THE CHROMOSPHERE 
• Outside the photosphere is the 

chromosphere. 

• Average Thickness: 2500km 

Average Temperature: 30,000 K 

• Visible only during a solar eclipse 

when the photosphere is blocked. 

• Special filters can be used to view 

this layer. (Mostly UV Rays) 

 

http://www.google.com/url?sa=i&rct=j&q=the+photosphere&source=images&cd=&cad=rja&docid=3zjTkn5kqTHa_M&tbnid=Uf2RMAp-Va-eHM:&ved=0CAUQjRw&url=http://hmi.stanford.edu/Press/18Aug2011/&ei=2BgdUam4FcPRyQHA8oCgDQ&psig=AFQjCNEAuydFRE_dIbLi0vvdPdytK15AJw&ust=1360947774241003
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THE CHROMOSPHERE 

THE CORONA 
• The outermost layer of the Sun’s 

atmosphere. 

• Extends for several million 

kilometers from the outside edge of 

the chromosphere. 

• Temperature: 1 Million – 2 Million K 

• Radiation is mostly X rays. 
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THE CORONA 

THE SUN’S ATMOSPHERE 

http://www.google.com/url?sa=i&rct=j&q=the+suns+corona&source=images&cd=&cad=rja&docid=j7OC_-KybAqC9M&tbnid=sMea579ULRq5bM:&ved=0CAUQjRw&url=http://www.dailymail.co.uk/sciencetech/article-1256875/Solar-power-Stunning-picture-shows-Suns-blustery-atmosphere-total-eclipse.html&ei=3RodUfeCC-GEyAGLmYD4DQ&psig=AFQjCNEy6HndhmTrzq_VxBlg4-RgKXQe9A&ust=1360948296108319
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SOLAR WIND 
• The corona of the Sun does not 

have an abrupt edge. 

• Gas flows outward from the corona 

at high speeds and forms the solar 

wind. 

• These high energy particles are 

deflected by Earth’s magnetic field 

and trapped in two huge rings.  

(the Van Allen belts) 

SOLAR WIND 
• High energy particles in these belts 

collide with gases in Earth’s 

atmosphere, causing them to give 

off light. 

• This light is called the aurora. 
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http://www.google.com/url?sa=i&rct=j&q=the+aurora+from+space&source=images&cd=&cad=rja&docid=ardqBoVEiEAMtM&tbnid=9KkEqF0kXz3zGM:&ved=0CAUQjRw&url=https://twitter.com/marcuschown/status/267361425557688320&ei=hV8eUeepD4SdyQHL6YGQDA&psig=AFQjCNGOD2pA7UXMz9NAhZlmgspb1TVfOg&ust=1361031418077226
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• The Sun’s magnetic field 

disturbs the solar atmosphere 

and causes features called 

sunspots. 

• Sunspots are dark features on 

the surface of the photosphere. 

SUNSPOTS 
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THE PHOTOSPHERE 

• Sunspots appear dark because 

they are cooler than the 

surrounding areas. 

• Sunspots are located where the 

Sun’s magnetic fields penetrate 

the photosphere. 

SUNSPOTS 

http://www.google.com/url?sa=i&rct=j&q=the+photosphere&source=images&cd=&cad=rja&docid=3zjTkn5kqTHa_M&tbnid=Uf2RMAp-Va-eHM:&ved=0CAUQjRw&url=http://hmi.stanford.edu/Press/18Aug2011/&ei=2BgdUam4FcPRyQHA8oCgDQ&psig=AFQjCNEAuydFRE_dIbLi0vvdPdytK15AJw&ust=1360947774241003
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• Astronomers have observed 

that the number of sunspots 

changes regularly, reaching 

a maximum number ever 

11.2 years. 

• At this point, the Suns 

magnetic field reverses. 

SUNSPOTS 

• Solar flares are violent 

eruptions of particles and 

radiation from the surface of the 

sun. 

• The released particles often 

escape the surface of the sun 

and bombard earth a few days 

later. 

SOLAR FLARES 
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SOLAR FLARES 

• Another active feature 

associated with flares is a 

prominence. 

• A prominence is an arc of gas 

that is ejected from the 

chromosphere and rains back to 

the surface. 

PROMINENCE 

http://www.google.com/url?sa=i&rct=j&q=solar+flare&source=images&cd=&cad=rja&docid=23QTziYR36YwDM&tbnid=-_XjEyZzVq9pOM:&ved=0CAUQjRw&url=http://www.davidicke.com/articles/planetary-change-mainmenu-66/44945-solar-flare-eruptions-set-to-reach-earth&ei=YmoeUbftNMWzygH734CIBg&psig=AFQjCNHWWkRcSTcgM98WYPzYqZRgaFDjKQ&ust=1361034205861069
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PROMINENCE 

• Nuclear fusion occurs in the 

core of the Sun, where pressure 

and temperature are extremely 

high. 

• Fusion is the combination of 

lightweight atoms into heavier 

atoms. (Hydrogen into Helium) 

THE SOLAR INTERIOR 

http://www.google.com/url?sa=i&rct=j&q=solar+prominence&source=images&cd=&cad=rja&docid=8L4u-zS3_sAVMM&tbnid=uCk2nYUPwIDKOM:&ved=0CAUQjRw&url=http://www.nasa.gov/multimedia/imagegallery/image_feature_1650.html&ei=AmseUb73NKWYyAGB9IA4&psig=AFQjCNF7MIT_JOYzNyB1IOmsbTjry_Rw_g&ust=1361034365759692
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THE SOLAR INTERIOR 

• In the core of the Sun, helium is 

a product of the process in 

which hydrogen nuclei fuse. 

• This produces massive amounts 

of energy since mass is lost 

during the process. 

 

            E=mc
2 

THE SOLAR INTERIOR 
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• At the Sun’s rate of hydrogen 

fusing, it is about halfway 

through its lifetime, with 

approximately 5 billion years 

left.
 

THE SOLAR INTERIOR 

ENERGY TRANSPORT 
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ENERGY TRANSPORT 

• A spectrum is visible light 

arranged according to 

wavelengths.
 

SPECTRA 

http://www.google.com/url?sa=i&rct=j&q=visible+spectrum&source=images&cd=&cad=rja&docid=8RvhEJ3vOgu27M&tbnid=ifm-9ZqtD8KjYM:&ved=0CAUQjRw&url=http://www.giangrandi.ch/optics/spectrum/spectrum.shtml&ei=FrEjUdbUNYfyqQHhrIDgCQ&psig=AFQjCNFGWhd5vrIMSIDp4Tta9DvJmAd1LA&ust=1361379986856425
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• A spectrum from the Sun’s light 

shows a series of dark bands.  

These dark lines are caused by 

different chemicals that absorb 

light at specific wavelengths.
 

SPECTRA 

SOLAR COMPOSITION 

http://www.google.com/url?sa=i&rct=j&q=sun's+absorption+spectrum&source=images&cd=&cad=rja&docid=oswPKnMcP_TgDM&tbnid=4iyJ4QY_W_k3CM:&ved=0CAUQjRw&url=http://saburchill.com/HOS/astronomy/028.html&ei=hrEjUYaUJ5LuqwGKnoCgAg&psig=AFQjCNEYJfbc6RDl2dssfvbP3f0aE3_Uqg&ust=1361380078048906
http://www.google.com/url?sa=i&rct=j&q=sun+composition&source=images&cd=&cad=rja&docid=8HAhGch250P_XM&tbnid=t4GQN82nMQ7aHM:&ved=0CAUQjRw&url=http://ownzandy.wordpress.com/&ei=i64jUY_4D8TdqAHewIC4Ag&psig=AFQjCNF7Z3znf-kumxiSZwvxoLYTkIsssQ&ust=1361379319134618
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• What is a constellation? 

• Write down the names of any 

constellations you know. 

BELL RINGER: 

• How are distances between 

stars measured? 

• What is the difference between 

brightness and luminosity? 

• What are the properties used to 

identify stars? 

CHAPTER 29.2: 

MEASURING THE STARS 
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• Many ancient civilizations 

looked at the brightest stars 

and named groups of them after 

animals, mythological 

characters, or everyday objects. 

• These groups of stars are called 

constellations. 

GROUPS OF STARS 

• Some constellations are visible 

throughout the year, depending 

on the observer’s location. 

• The Big Dipper (Ursa Major) is a 

circumpolar constellation, 

meaning it can be seen year 

round. 

GROUPS OF STARS 
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• Other consellations can only be 

seen during certain times of the 

year because of Earth’s 

changing position in its orbit. 

• Orion is a constellation we can 

only see during the winter.  

• The most familiar constellations 

are the 12 signs of the zodiac. 

GROUPS OF STARS 

http://www.google.com/url?sa=i&rct=j&q=The+big+dipper&source=images&cd=&cad=rja&docid=zNad18wSj6ITsM&tbnid=p-d8DtYhHgUSzM:&ved=0CAUQjRw&url=http://amysflorafaunajournal.blogspot.com/2011/09/big-dipper-stars-and-lore.html&ei=fwAlUcz9N8mmrAGjqoCICg&psig=AFQjCNEVDsWz3pQ3IXoJEBlWwkd5VFnuaA&ust=1361465827327844
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http://www.google.com/url?sa=i&rct=j&q=orion&source=images&cd=&cad=rja&docid=NnisoTQbRhLp0M&tbnid=3exAp-JYJflb6M:&ved=0CAUQjRw&url=http://scienceblogs.com/startswithabang/2009/12/27/weekend-diversion-orion/&ei=qwAlUbiyO4rrrAGZioEo&psig=AFQjCNFD3nUzC2l9o24qqakj194AtLoDZg&ust=1361465894840902
http://www.google.com/url?sa=i&rct=j&q=12+zodiac+constellations&source=images&cd=&cad=rja&docid=Dw9kiw-cXg87FM&tbnid=ZHT-1Jl2_I_-WM:&ved=0CAUQjRw&url=http://www.daviddarling.info/encyclopedia/Z/zodiac.html&ei=CAAlUdDLMMmmrAGjqoCICg&psig=AFQjCNELPliBtuhyWWA6AAU3Icpm6l3mQA&ust=1361465734715139
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• Star clusters are groups of stars 

that are gravitationally bound to 

one another.   

• The Pleiades is an open group 

cluster. 

• M13 is a globular cluster. 

GROUPS OF STARS 
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http://www.google.com/url?sa=i&rct=j&q=pleiades&source=images&cd=&cad=rja&docid=BHDhsYsys7ncSM&tbnid=ao7GQ-4bygqJ3M:&ved=0CAUQjRw&url=http://www.toledoastronomy.org/members/everton_allen/Star_Clusters/Star_Clusters.htm&ei=aQclUYzWCoaCrAHBuYHQBA&psig=AFQjCNGeg6CrefP4-vzBZWIos4vfYdK0eg&ust=1361467604230003
http://www.google.com/url?sa=i&rct=j&q=m13+cluster&source=images&cd=&cad=rja&docid=EsMe3Kw8Rq7njM&tbnid=rdX_J-69rP0RsM:&ved=0CAUQjRw&url=http://www.astronet.ru/db/xware/msg/1224510&ei=lAclUc6EEImsqAG_nYDgCg&psig=AFQjCNGel5hPBgJM9f4IThH2IuX3Bfy2Xw&ust=1361467665054518
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POLARIS: THE NORTH STAR 

SIRIUS: THE DOG STAR 
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TONIGHTS SKY:  

JUPITER AND THE SEVEN SISTERS 

• When only two stars are 

gravitationally bound together 

in orbit, they are called binary 

stars. 

• More than half of the stars in 

the sky are either binary stars 

or members of multiple star 

systems. 

GROUPS OF STARS 
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http://www.google.com/url?sa=i&rct=j&q=binary+stars&source=images&cd=&cad=rja&docid=5lc8cjIFFoD_oM&tbnid=x2jUieqPpSVdSM:&ved=0CAUQjRw&url=http://www.zmescience.com/space/binary-star-system-nterstellar-07012013/&ei=rwclUa_SG86_qQGU_oHYDg&psig=AFQjCNGLtsN6cPdiSXqzO28C9uxvTpVK0Q&ust=1361467692947370
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• Most stars are currently classified 

using the letters O, B, A, F, G, K, and 

M, with the O class stars being  the 

hottest and the M class stars being 
the coolest. 

STAR CLASSIFICATION 
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• Stars are then subdivided 

from with numbers from 0-9 

within the spectral category. 

• Ex: O1, 05, A9, G7, M1 

• The sun is a type G2 star 

with a surface temperature 

of 5800K 

STAR CLASSIFICATION 

• Temperatures range from  

50,000 K for type O stars to as 
low as 2000 K for type M stars. 

STAR CLASSIFICATION 

http://www.google.com/url?sa=i&rct=j&q=spectral+star+types&source=images&cd=&cad=rja&docid=O-VRp6eOvD9w8M&tbnid=6mif9J2dwqkrqM:&ved=0CAUQjRw&url=http://www.seasky.org/celestial-objects/stars.html&ei=sOQsUfr4NYevqAGhqoC4BQ&bvm=bv.42965579,d.aWM&psig=AFQjCNHlnn5hQP96gQfbFVRQqax3yC3znA&ust=1361983016965425
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• Useful mnemonic device for 

remembering the spectral type 

letters:  
"Oh Boy An F Grade Kills Me".  

STAR CLASSIFICATION 

• All stars have nearly identical 

compositions despite the 

differences in their spectra. 

• Typically, a star is 70% H, 25% 

He, and 2% other elements 

STAR CLASSIFICATION 

http://www.google.com/url?sa=i&rct=j&q=spectral+star+types&source=images&cd=&cad=rja&docid=O-VRp6eOvD9w8M&tbnid=6mif9J2dwqkrqM:&ved=0CAUQjRw&url=http://www.seasky.org/celestial-objects/stars.html&ei=sOQsUfr4NYevqAGhqoC4BQ&bvm=bv.42965579,d.aWM&psig=AFQjCNHlnn5hQP96gQfbFVRQqax3yC3znA&ust=1361983016965425
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• A Hertzberg-Russell diagram 

demonstrates how the 

properties of mass, luminosity, 

temperature, and diameter of a 

star are related. 

H-R DIAGRAMS 
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• Most stars occupy the region 

in the diagram called the main 

sequence, which runs 

diagonally from the upper left 

corner to the lower right 

corner. 

MAIN SEQUENCE STARS 

• 90% of stars, including the 

Sun, fall within the main 

sequence. 

• Main sequence stars are 

stable and fuse hydrogen in 

their core. 

MAIN SEQUENCE STARS 
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• About 90 percent of stars, including 

the sun, fall along the main 

sequence. 

• The sun lies near the center of the 

sequence, being of average 

temperature and luminosity. 

MAIN SEQUENCE STARS 
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ABSORPTION AND EMISSION LINES 

• A spectrum is visible light 

arranged according to 

wavelengths.
 

SPECTRA 

http://www.google.com/url?sa=i&rct=j&q=visible+spectrum&source=images&cd=&cad=rja&docid=8RvhEJ3vOgu27M&tbnid=ifm-9ZqtD8KjYM:&ved=0CAUQjRw&url=http://www.giangrandi.ch/optics/spectrum/spectrum.shtml&ei=FrEjUdbUNYfyqQHhrIDgCQ&psig=AFQjCNFGWhd5vrIMSIDp4Tta9DvJmAd1LA&ust=1361379986856425
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• A spectrum from the Sun’s light 

shows a series of dark bands.  

These dark lines are caused by 

different chemicals that absorb 

light at specific wavelengths.
 

SPECTRA 

• The Doppler effect is used in 

astronomy to tell whether a star 

or other object is moving 

towards us or away from us, as 

well as the direction of rotation. 

• The Doppler effect also works 

the same way with sound. 

DOPPLER SHIFT 

http://www.google.com/url?sa=i&rct=j&q=sun's+absorption+spectrum&source=images&cd=&cad=rja&docid=oswPKnMcP_TgDM&tbnid=4iyJ4QY_W_k3CM:&ved=0CAUQjRw&url=http://saburchill.com/HOS/astronomy/028.html&ei=hrEjUYaUJ5LuqwGKnoCgAg&psig=AFQjCNEYJfbc6RDl2dssfvbP3f0aE3_Uqg&ust=1361380078048906


4/9/2015 

37 

• When a star moves toward the 

observer, the light emitted by 

the star shifts toward the blue 

end of the spectrum. 

• When a star moves away from 

the observer, the light shifts 

towards red.
 

THE DOPPLER EFFECT 

http://www.google.com/url?sa=i&rct=j&q=spectrum&source=images&cd=&cad=rja&docid=PYnY4hweZZSd4M&tbnid=g9mJODrVrQ-cOM:&ved=0CAUQjRw&url=http://quarknet.fnal.gov/fnal-uc/quarknet-summer-research/QNET2010/Astronomy/&ei=ElEmUd_7I8ayqAHCxoH4BA&psig=AFQjCNETBSgqkVO-BMjuIHSNTsrfIP1tbw&ust=1361551997858580
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• Astronomers use two units to 

measure long distances. 

• The light-year (ly): the distance 

light travels in one year 

(9.461x10
12 

km) 

• A parsec (pc) = 3.26 ly 

 

SELLAR POSITIONS AND 

DISTANCES 

http://www.google.com/url?sa=i&rct=j&q=the doppler effect&source=images&cd=&cad=rja&docid=vCylLRFnephz_M&tbnid=pnYXDoaMX_9pCM:&ved=0CAUQjRw&url=http://physics.syr.edu/courses/CCD_NEW/seti/tutorial/measure/part8.html&ei=JE8mUZG7IdSMrQHu5YCgCQ&psig=AFQjCNH9Sa7Xk5PeM0htOmqsVOM3ceGdXw&ust=1361551515076323
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• Precise position 

measurements are 

important for measuring 

distance to stars. 

• Nearby stars shift in position 

when observed at different 

times in Earths orbit.. 

 

PARALLAX 

• This apparent shift in 

position caused by the 

motion of the observer is 

called parallax 

 

PARALLAX 
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http://www.google.com/url?sa=i&rct=j&q=parallax+diagram&source=images&cd=&cad=rja&docid=gIGJIowzWT7drM&tbnid=GTp2sqfeQyOKdM:&ved=0CAUQjRw&url=http://www.nrao.edu/pr/2007/starfmparallax/&ei=SK0nUeS4PNPaqQGDsYHwBA&bvm=bv.42768644,d.aWM&psig=AFQjCNH7yNRL413GUUWQRy-8cR3m1uktfw&ust=1361641100213399
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• One of the most basic 

observable properties of a star 

is how bright it appears, or 

apparent magnitude. 

• The ancient Greeks established 

a classification system based on 

star brightness which we still 

use today. 

 

BASIC STAR PROPERTIES 
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• Apparent magnitude does not 

indicate actual brightness of a 

star because it does not 

account for distance. 

• Absolute magnitude is how 

bright a star would appear if it 

were placed at a distance of 10 

pc 

 

BASIC STAR PROPERTIES 

• Luminosity is a measurement of 

the energy a star puts out per 

unit of time. 

• Luminosity is measured in units 

of energy emitted per second. 

  (Watts) 

 

BASIC STAR PROPERTIES 
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STELLAR SPECTRAL LINES 
 

• Types of Spectra 
 

 

Continuous - No spectral lines 
 

 

Absorption - Dark lines superimposed on continuous spectrum 
 

 

 

Emission - Isolated bright lines 

STELLAR SPECTRAL LINES 
 

•  Kirchoff’s Laws 
 

1.  An opaque object emits a continuous spectrum. 
 

 

2. An opaque object viewed through a cooler gas 

will produce an absorption spectrum. 
 

 

3. A gas viewed against an empty background 

produces an emission spectrum 
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STELLAR EVOLUTION 

• Mass determines a star’s temperature, 

luminosity, and diameter. 

• Mass and composition alone determine 

almost all of a star’s properties 
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STELLAR EVOLUTION 

• The more massive a star is, the 

greater the gravity pressing inward, 

and the hotter and more dense the 

star must be to balance its own 

gravity. 

• Hydrostatic equilibrium 
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STAR FORMATION 

• All stars form in much the same way 

as our Sun. 

• The formation of a star begins with 

a cloud of interstellar dust and gas 

called a nebula. 

THE EAGLE NEBULA 
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STAR FORMATION 

• As this cloud contracts by its own 

gravity, its rotation forces it into a 

disk shape with a hot, condensed 

object at the center, called a 

protostar 

STAR FORMATION 

• Once ignition temperature is 

reached, nuclear reactions take 

place and the object becomes a new 

star. 
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PROTOSTAR 

PROTOSTAR 

http://www.google.com/url?sa=i&rct=j&q=protostar&source=images&cd=&cad=rja&docid=eOSi3uajDR0whM&tbnid=WmFZUs4GhMNI9M:&ved=0CAUQjRw&url=http://blogs.scientificamerican.com/basic-space/2011/07/21/were-cosmic-dust-but-youre-everything-to-me/&ei=s7AwUemIC8X5qwGvyIHgDA&bvm=bv.43148975,d.aWM&psig=AFQjCNF0oA8Qm5gU_7xQ-XzvAR8p6nUVIw&ust=1362231830762385
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STAR FORMATION 

• The first reaction to ignite once 

nuclear fusion begins is the 

conversion of hydrogen into helium 

 

H   +   H           He 

LIFE CYCLE OF A STAR 

• It takes about 10 billion years for a star 

with the mass of the sun to convert all 

of the hydrogen in its core into helium. 

• From here the next step in its life cycle 

is to become a red giant. 
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LIFE CYCLE OF A STAR 

• Helium is converted into carbon in the 

central region of a red giant. 

• Hydrogen still fuses into helium in a 

thin shell which forces the outer layers 

of the star to expand and cool. 
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LIFE CYCLE OF A STAR 

• After all the helium in the core is 

depleted, the red giant is left with a 

core made of carbon. 

• All of the layers of gas are expelled 

away in a planetary nebula and a core 

of carbon is left behind (white dwarf) 

 

LIFE CYCLE OF A STAR 

• Supergiants are massive stars 8-20 

times larger than our Sun. 

• Many elements are formed in 

supergiant stars by fusion reactions, 

the heaviest of which is Iron. 
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LIFE CYCLE OF A STAR 

• Such massive stars are too large to be 

supported by electron pressure. 

• They come to a very violent end 

forming a neutron star after a 

supernova, or collapsing to form a 

black hole. 
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LIFE CYCLE OF A STAR 

• A pulsar is a 

neutron star which 

emits intense 

radiation on its 

poles and rotates 

several times per 

second. 
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