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Dark stars

'k

A British born "n@tural philesopher” dared to combine the
corpusculardescription of light with Newton's gravitation laws to
predict what large compact stars shouild look like.

He showed that a star#hat has the same density of the sun, but
500 time as big, would Rawve such agravity, that "All light emitted
from such a body would be made to return towards it". He said we
wouldn't be able toggee such a bady, but we'sure will'feel ItT's
gravitational pull. T

We could fly closeto this "Darkstar” and look around and
describe the features of the object.

A novelty, world lost interest when light was shown to be waves in
1803 by Thomas Young.
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Calculation of Escape Velocity for Earth
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What is Earth’s r when escape velocity is 3x10F m/s

v>11181m/s




What is Earth’s r when escape velocity is 3x10° m/s

~8 9 mm

| ., GMm
GM
= —
2 r
| (6.67x107)(5.97x10%)  G=667
¥V = II:
! 6.37 x10 M=59
=6.3
v11181m/s




Einstein's Equivalence Principle

= There is no experiment that you can perform that
will distinguish these two diagrams














































I













WL L

B e e

"-mu.id____._ LT -
! R

A |




Pirsa: 08080020 ; Page 39/287


































Gravity as a Curvature of Spacetime

he early 1900's changed
e way gravity is looked at.
iInstein didn’t think of
ravity as a force between
bjects, but as a curving of
straight lines” due to mass.
ight always follows these
traight lines.
Ime also slows down near
asses (space and time
re different paris of
spacetime”, which is what
ets bent).
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Einstein Field Equation: another
dissection

- Generally speaking, Einstein field egquation:

/s

- Just so that we are clear on definitions:

“ - each differential equation contains multiple terms:
equations cannot be solved individually.

“ - determinants of sub-matrices of the system of
equations matrix are either positive or negative; never zero.

“ - dependent on nonlinear function of metric components

“ - an equation containing partial
derivatives of functions, for example & f(xy,z)/cxcy

I

“ - components of the metric tensor g,
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The Geometry of Space
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The Geometry of Space
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The Geometry of Space




Spacelike, Null, Timelike
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- Example two dimensional Euclidean Space
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The Geodesics

= Einstein needed to modify Newton’s First Law and he did it like
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The Geodesics

= FEinste eeded to modify Newton’'s First Law and he did it like
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Curves of shortest distance are known in relativistic jargon as geodesics.
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