




Review Sheet for Exam # 3
1. The distance ladder

a. Parallax – only good to short distances

b. Variable stars – period luminosity relation

c. Spectroscopic parallax – using the H-R diagram.

2. The interstellar medium (ISM) – stuff between the stars

a. Regions

i. HII region – hot ionized gas near a hot young star

ii. HI – neutral gas

iii. Molecular clouds – cool, shielded from radiation

b. Observations

i. HII regions: emission nebulae – light given off when H atoms recombine

ii. HI regions found by absorption of star light, also measured by 21 cm spin flip radiation

iii. Hot ionized gas emits ultraviolet radiation light (because it’s hot).

iv. Molecular clouds: infrared and radio emission and absorption by molecules.

c. Interstellar dust: noticeable since it affects starlight.

i. Blocks light from  the disk of the Galaxy – dark patches along the Milky Way

ii. Reflects light from stars –reflection nebulae

iii. Selectively scatters blue light – reddening

iv. Emits infrared radiation, visible with infrared telescopes

v. Composed of materials like silicon

vi. Typical size is smaller  than red wavelength and larger than blue wavelength

3. Star Birth: takes place in molecular (mostly H2) clouds

a. Gravity beats pressure in cold molecular clouds – must compress gas 100 billion billion times to make a star!

b. Clouds have enough mass to make 100’s of thousands of stars

c. As they contract clouds spin-up and disrupt

d. Star formation happens in waves – many stars form in clusters

e. Stages of star-birth

f. Winds clear gas cloud away from the star

g. Pre-main sequence luminosity comes from gravitational contraction, not fusion

h. Stars descend onto the Main Sequence quite rapidly

i. Disk left-over from star-birth is the nursery for planet formation

j. Extrasolar-planet detection methods (selection effects)

4. Evolution off the Main Sequence and star death

a. Stars gradually use up their hydrogen fuel – shift on H-R diagram as luminosity creeps-up. Massive stars use up fuel faster, despite having more of it!

b. When the core is empty of H fuel, gravity compresses the core starting cycles of Helium shell burning and core ignition and making the star a giant – size and luminosity go up by huge factors – this all takes place on a timescale much shorter than the Main Sequence lifetime

c. Star mass determines which elements can be made in the core and how the star will die

d. Cluster evolution shows massive stars evolving faster than low mass stars

e. Death:

i. Core masses below 1.4 Msun form white dwarves – held up by electrons. Envelopes ejected to form planetary nebulae which return to the ISM.

ii. Core masses between 1.4 and 3 Msun form neutron stars and supernovae – neutrinos and shells of matter blasted in the ISM, pulsar left over

iii. Core masses above 3 Msun form black-hole 

f. Binary star novae and supernovae binaries as evidence of black holes.
