Ch. 11 STARS




Sec 11.1 Nebulae
  I. Composed of very _____ gas and dust.
  II. Causes ____________ of starlight.
  III. ___________:  Any fuzzy bright or dark patch on the sky-  “________”   
    A. ____________ nebulae:  Hot, glowing gas 

        surrounding new, bright stars.

    Ex/ ________ nebula,    _________nebula

    B. Dark Cloud (__________) Nebulae

1. Cold, dark gas

2. 10-100 K

    Ex/ ___________ nebula, N. American
Sec 11.2 Star Formation

I. Star-Forming Regions
  A. ________ clouds of dust/gas collapse to 

   form stars ( _______ may trigger collapse)

  B. Usually, stars form in large ________ and disperse over time   Ex/ our Sun

  C. Failed stars are called _______ _______

II. STAR CLUSTERS

  A. Within cluster, only the stars’ ______ differs  (same composition, age, etc..)

  B. _________ CLUSTERS
    1. ___________ or thousands of stars

    2. Loosely bound, __________ shape

    3. _______ (Hundreds of millions of yrs.)

        Ex/ Pleaides (7 Sisters);  Hyades
  C. ________________ CLUSTERS
     1. ____________

     2. Don’t lie within the galactic _______*, 
    but they do ________ center of our galaxy

     3. Often ___________ of stars

     4. __________ of years old

       a. No main sequence stars > Ms
       b Lots of red giants and white dwarfs

     5. Only about ______ or so in our galaxy



Name _______________
Sec. 11.3 Stellar Evolution
 I. Main Sequence

    A. __ % of star’s life ( __-type: __ __ yrs.)  

    B. All ___-___ stars ( __-type red dwarfs) 
    are still burning!  (still on main sequence)

    C. Hydrostatic Equilibrium.: _____ vs. ___

    D. Temp./Brightness/Size slowly ______

    E. * _______ determines a star’s fate
        1. Low mass (< __ MSUN):  Gentle death

        2. High mass (> __):  Violent death

 II. Becoming a red giant   
  A. Subgiant / Red Giant Branch ( ___ yrs)

    1. Non-burning _______  _____ contracts
    2. Hydrogen-______ burning __________
    3. Outer layers ________ & ______

       (100 RS  /  100’s x brighter)
    4. Tiny, extremely ________ core within

         Ex/ _____ (1.5 MSUN, 23 RSUN, orange)

  B. Helium Flash / Horizontal Branch
    1. Temps rise-helium fuses into ________

    at *___ million K: Triple-Alpha Process
    2. *_______ steadily burning around core

    3. Hydrogen-shell still burning

  C. Supergiant (asymptotic) branch

    1. Non-burning carbon core ___________

    2. Shell burning ____________

    3. Outer layers __________

    4. Huge radius ( means huge ______________

III. Becoming a White Dwarf

  A. No _________ fusion attained by supergiant   (Need *_____ mil. K) 

  B. Core becomes degenerate- 

      *____________ become incompressible

    1. A teaspoonful weighs __ ____ !

    2. Temp. ~ _____ mil. K

  C. Some ____ forms (C + He)

  D. ___________ nebulae
    1. Misnomer

    2. Outer layers expand to _____ RSUN
    3. Instability - outer layers fluctuate

    4. Shell finally ____________ into space

    5. Hot, dense core *illuminates cool,    

      rarefied shell  - a ________ ________
    Ex/ ________  Nebula (M57) 
  E. __________  dwarfs
    1. ______-sized carbon core _____ MSUN
    2. Stored heat – NO _________

    3. Some found _______    Ex/ Sirius B

  F. ________  dwarfs:  Cold, dense embers

                        *None in our galaxy, yet…

IV. Evolution of Massive Stars

  A. Evolve quickly off main seq.

      1. 5 MS, type B:  _____ million yrs.

      2. 10 MS, type ___ :  ____  million yrs.

  B. H runs low, _______ inc./temp decrease

  C. Luminosity stays ________ , so it 

       *moves horizontally on HR-diagram

  D. Hot enough to fuse ________ elements

  E. May* explode as a ________________
       ( *Stars __-___ MSUN may lose enough 

           mass to avoid going supernova )

       Ex/ Rigel (17 MS,  70 RS)

       Ex/ Betelgeuse (12-17 MS orig.)

Sec 11.4  Binaries 
         & Star ClustersStar Clusters
I. Evolution of Binary Star Systems
  A. _________ lobes: Spheres of influence

  B.  _______ binary:  Evolve independently

  C.  _____ - __________ binary: Gas from evolved star flows thru L1 _______ point to other star

  D. ____________ binary:  Material overflows Roche lobes of both stars  

       Ex/   Algol:  3.7 MS Blue giant paired 

                            with a .8 MS Red subgiant 
II. The Age of Star Clusters

When all the stars of a particular cluster are 
plotted on an H-R diagram, the Main 
Sequence __________ indicates the _____

of the cluster.
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TEST Hint:   Know examples of star types - 

Red dwarfs

White dwarfs

Yellow dwarfs

Blue giants

Red giants
