
Now 3
space darer  sirens .

We'll assume  coordinate transformations are afford

( so nor - acceleration  is preserved )
.

We'll assure that  if one  observer  says £ ad E

lie on the path at  a  ran  accelerating particle

traveling at the speed of light
,

all observes

Say so .
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lest 't - thx 't

Let us deal with liner case first
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F lies on path of  a photo from O :

cHt-lxlc4eT-lxi@FITGCF-OG-fly.y

]
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- O ( A CF )



e. as : X -

-

(f) WEI

EG L = [ da 9g ] for some a. a
,

S SIS

fine ?)

XT LTG L X = at 2 a . U t UTS U

= UT GI ) O t Za . O t OTSU

=
a Its ] U t Za U

So UT [ a Its ] U t Za . U = O if 101=1

U -
- U

UT CLITS ] U -2 a. 0=0 also .



So a. 0=0 for  all nitrates U
,

and therefore all vectors .

So a.  a
-

- O and a = o
.

Also :

UT @Its ] 0=0 fo . all onitueetwso .

But ay
W=

YU
,

U a  unit vector
,

so

wt kits ]W=IOT [LIT
STU = o

for  all vectors WEIR ?

B ( W
, 4) = WT Litts ] Y is bilinear and

agrees on diagonal with O
.

So WT[aIts]Y=o

for all vectors W
,

Y
.

So xItS=O ( asee.ge ;) .

So S = - It



We conclude :
a = O ( a.  a  = o ! )

Stato
,

S = - XI ( polarization)

ITGL = a I '

- I ] = a G .

now L -

- f ;I ]
l I = lift

- path of O .

at ! Vct

I encodes time dilation
.

Relativity hypothesis : time dilator between the too
coordinate systems is the same

.

[
'

= [ Y F) also
,

for other stuff
.



LT GL = a G ⇒

LT = a G L
"

G G f¥]=Eff
I I

upper
left entry is ar

upper left

entry is V

So a = I
.

We  assured "

1) Linear

2) path of photos preserved
3) relativity of tame dilation

A  = C- ' LC LT GL = G"" " ""

f "

"
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physical. Lorentz trust
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O ( 1,3 ) : subgroup of GL ( 4,112) LTG L= G
.

Exercise '

.

The affaire transformations me

C-  '

LC t

Z
ZEIR

"

LE 04,3 )

As  in 2 - d case
,

intend :

X - C ( F - E )

latte , F) =XTGX est )
'

. 6×5 . Ad
'
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'
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physical adds

natural naturel coeds



#
intend positio

µV
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Call the
things that

are space
deduce I fog

orison



Def : The fake light  are of  or .sn as set of

events E-ftp.rwithInt ( O
,

E) = O and t > O
.

4x4
Def : A matrix L is a Lorentz transf if

[
'

GL= G
.

a)
It  is onthoch-aus.fm addition it  sends the
future light  care of the oregon to itself

.

b)
It  is pooped if doth ) -

- I
.

c) It  is restricted if both papert  ortho chorus .

a) 041,3 )

b) 5011,3 )

c) 5041,3 )



Lanna : Let Le 04,3 )
. If L is  ortho  chorus

the
Loo > o

. ( Loo ; I'll explain why
you

book does this later )
Pf : L (E) = L I If t Lf 't;)

-

-

ft:] ..f :]
with to

,
E

, so . But Ll !)= ( 2¥
: ) .

So 2 to =  a ( tot -4 ) s O
.

-

In fact
,

the carouse  is true ; we'll wait a bit for
this .

But  in the mean time
,

o.o .
⇐ La

.
> o is She

.

Means of Loo :

Lf :o) = ft!! )
→ qtiuecoondotmage off !] .

nakul



e. s .

Ly =

[5%-1]

( boost in x - t plane )

C > 0
,

dot  is ( e-5) . I
'

- I
.

e. s . f
'

of ] HE SOLD

to toto:]
-

too iii. to:] -

def is 1. det CH ) = I

170 ,



l . 9 ,

V any unit  vector in 1123

K ay
element  of SOLD

,
ke

,
= v

fit .  . I ]

i -

- to:] axl ::]
exercise :  if WEIR } w . V -

- O

L [ f) = O
.

As for u
,

this is a boost in the
v - t plane .

More generally :

( toE) Lyfe !It ] Hike sold



Exercise ( neat Hw ? )

Lesotho ⇐ left , ]Lx[ '

ie ]
for some HEIR,

HEROES
,

KE 50633
.

They are compositions of spatial rotations and boosts
.

-

(4) - vectors


