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(Schutz ch. $.1) |
We must postulode, a law wWhe shows how e Sources of the

orowitatrional field defermine the metric — Poisson's equation

¥ e Nonttonian analeo™ -
V2@ =460 ~ densiy strutture determines = @=- 5 for

not Lorentz” reachon o %YUNH\, a0 point pavhcle, Mass=m
invariar!
~This equation implies ot grovity a¢ts instantaneovsly!

sl Fec‘\mg e effects of gravity .
Water sitting ot +he Novth Pole i o bucket wWould

rise oHne edges, whether there Wos o sl
Ytferente frame 1o prove Earns Yotohon ov ot
— "“Intrinsic inerhin”
FA true inertinl frame is NOT DEFINABLE With gravity!
(+hat is, one Hat is seporalble, from gravity)

“Twop kinds of Newtonian forces
OFE=mMa M:=inerhal mass
® ?a= mab’\' Me= gmm‘mhonal mass
nstein' wolence Pring ¢ Mxg=Me,
> in which Einstein assumed semething was rigt an looken

ot e tonseouerces
Einstein's tbservation — the gravitarional force as experienced locally while

standing on a Massive vody is aetually He same os e psendo-force
experienced by an dbsexver in p nen-inerhiol frame of reference.

—The frame in whith grovity octs is the inerkial frame (ie. the frame
in which Special Relahvity £Xists)

- Compore e travel of lignt in tne Lree- fall] Lo frame ond +he

Enrth-View frame :
“ fssuMINg Hime 1S Fe same (non-relahvistic motion iny) i



free-fall lob: no forces telt Earth View
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Whart about +ime and grawity”?
— Grvitoional Hime dilaion

free ol
Y| @420, let e box freely Foll and simultaneously
I reiease m pulse of lignt (frequenty=1,) from
the top of the box.
b £ Vight propagedion ine

talye, =gt = gihve)
1 Speed of box When ligit venchies e bottom
Doppler Effect: £ Pofenttl enevgy [uni moss =

vﬁ“(‘"%) "’v"(‘*@)z 1)°(H%‘) " frame- induced "

Now-Remove e box (e box s just on arhfoct)
S Thne requiency shill shitts! This must e dve 10 grawiy!
Time must be runming difererty ot e two diferett points
(separated by Jh)
= Bravity touses thanges in frames
(GR os4he manifestation of e frone thange when SR
s shil holding)
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Store With the Lorentz transformation
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= /\p X (can just drop Summorion)
o ruveige, WSt change signs un ¥-terms
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X* = N [ /\,5 K]
Yepemed mdex means dot product

g 1= X

ALunw non-zero for B=

Recap with 41is new viotation :
¢ interval thing”
os? = c*dt?
ToS properhme
ds® = C2d*-dx*- ...
= /}Zup O\X“dxp
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Such thot
A% =7, AKX = 7, (CaE)(cdt) + 72, (Ax)ok) + 71, (cy Xy
+ N, (d2)(d2)

Interprehng vesulrs:
dst> 0 — Fime-like separotions
ds’< 0 — Space-like Seporations
0ls2=0 — yul-like, Separomion (wiak photons do)



