Announcenments

o Midterm Tuesday Movember 8

= Covers all matenal,
* Seem lectune notes for cont=nt =mplesis.
= Closed book, no caloulators or electronics.

o Review sessions Monday
= BTW, PST starts Sunday
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Something in the sky flashes at
very regular intervals —
periodic pulses of radio emission
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» Had to be SMALL! {size = speed of light X
duration, or else pulses would be smeared)
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Stable Neutron Stars are Supported
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Obese Neutron Stars

* Remember why obese white
dwarfs collapse when they gain
too much mass (= 1.4 M,.)?

— Bectron degeneracy can [ bake &

* In the same way obese neutron
stars collapse when they have
too much mass (> ~3-5 M__)
— Neutron degeneracy can T ke it




Neutron Degeneracy
has its limits.

Gravity can overwhelm it!

BLACK HOLE

— Black holes are so
dense that they wrap
space and time into 2
closed cocoon smaller
than downtown Seattle.

The fabric of space is bent and
stretched near a compact mass
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How does gravity change
outside of a Black Hole?

« Zilch. If yvou re well outside it s event
horizon then the black hole acts
precisely like any other mass. @

— If the sun turns into Black hale,

it Il ba dark
— but our orbit
won tchange!

Black Holes result when
too much mass occupies
too small a space.

Here = a quick summary of BH physics. Mo escape
+ The extreme density twists space around it so that
there is no path out

+ Particles: escape velodity > ¢

+ Photons: from inside the horizon lose 2l of their
energy and cease to exist

+ Mo light or information escapes

ity which dzpends




Escape velocity depends

Maoon: 2kmfs
Earth: 11 km/s
Sun: 620 km/s
White Dwarf: 7,600 km/s

Neutron Star: 160,000 km/s
Black Hole: >300,000 km/s

When the escape velocity gets to be the
speed of light, NOTHING CAN TRAVEL
FAST ENOUGH TO ESCAPE FROM A B.H.!

S0 how smooshed do you have
to get to be a black hole?
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What's Vour
Sechwarzschild Radius?

o M~ 70 kg
e R, ~ 10-E cm!
| Smaller than & proton! |
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Yes indeed, il
Mo one would notice — undl they bumped into you!

+ Sum: M~ 2x10%= kg
v R, ~ 2.5 kom! s
Slightly smaller thana | [T e Dt

neutron star of the ==
Same Mass.

What does the
Schwarzschild radius mean?

« If you re inside R., you can t leave!
EVENT HORIZON
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What does the
Schwarzschild radius mean?

« If re just inside then the path
of htcl-cﬁﬂntg:smitstr E

PHOTON SPHERE
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