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Therefore. the ‘cosclutism”

of simultaneity (ana time
itself) is dead!
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Qe?um\r\g 10 the previocus experirvent :
(AL)' = T (At)

As F21 = B8 2 (at)

The woving cbserver’s time
lapse (@) is [orger than the “lvlf

time lapse (At) in the 'otafic' didodion
frorme of reference.

The square might cloivn that the triangle's walch
i5 running oo Slow.

Ahal Then, the time {for the square
runs faser ! So are viclat:
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o K Dr Dylons postulate of re\ohvi’r(j

L becase physics ore different with
respect to each ocbserver!

Your time is Moving 0o slow!
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Dulons postulcte dictotes that there shoud be sovne
Kirg of RECIPROCITY betweern cbservers because
each of thewn oy o VALID INERTIAL FRAME.

THOUGHT 1
EXPERIMENT

NOw, the spocefire diagravn would 1ook like this:
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NOTE: both observers perceive that ~ecsuring
fcromn theiv frore o f reference the cther
ane’s tive is running Slow in +the same
proportion,

It iy not o porodox , it's a vwatler o f perception.
AN

Like in the case of SIMULTANIETY
FORA\L : the RATE of TME is dependent of the
observer.

We con oy that tiwe dilation is
in fact o consequence of the failure
of sivmultaneity!
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Let's spice things up: E;;?Q%S‘ENT 2

< Flash gets a sondwich >

OH MY GOD/
T JUST RAN OUT TO GET
A SANDWICH. T WAS GOING TO
SUMMON THE POLICE TO ARREST
YOU WHEN T GOT BACK, AND
THE/‘A\'V 60/-1/_ GOoD g/;/AT
ey

Exercise: Explain witha ST -diagromn if this
memne vwokes any ense
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~midon To the previcus one?
What Tom Norlons * What con be soad obout the symmetry
happens ) of the problem™?
here 77
* Do they both (the Flash and the criminal)
have a valid reference frae™?
1 * What happens in the gray area of the
— yd ST diagram 7
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S e sUtppme the Flash runs at -Zzﬂ—c ond the
t / Tir Hortons is at 2.2x10%s (rumning at thot
> speed). = Tyeam.
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A Y How Older is the crivmimal when the Flash is beck ?




Up until now, we hove never vnaide SPEED

any kind of assertion regarding the
QS the “rpeed Limil of LIMIT
e unjvern’, o onything SivmilGr- j 299,792,458

We only hove its invarionce

Let's suppose that we are able
to invent Q
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THOUGHT EXPERIMENT:
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A:our Sun explcies

B - people or Alpha Centuri
see the explotion

—*We send then a FTL
~e530g€ ole(ﬁrg thevrn

/C
C- they receive the .

v essoge a2 x
EARTH CENTUR]

ct A — Before A, we sent
ct, Gn expeditionto Alpha
/ . Centuri
x
/ —— dimultaneity
ines from +he
A speceship framme of
reference
o
EARTH CENTURI

What can we corclude with respect 1o the
sinulianeity lines #hat cross the A 4 C
events 3
Fromn He perspective of the people
insioe the spaceship the messoge
arrive before it (s created !

EFFECT precedes=( AUSE

.. Itis not possible to have this type of
cCmMvunication




lORENT
TRANSFORMA

At is point we nave come

fomiliarized with the

nature of Chanhging one imertial frovme of
reference to anatherone.

NOw 15 a good time to establish

Q telationship between coordinate
systevns, im a similor foshion os Golilean
trans formations.

IONS

IWe are able TO sense that the proposed
transformation naust:

* inferlace 4 coovdinates
(with the help of v as currency of exchange

* be able to replicate Galilean transfo rmao-
tions when the veloca fies are smali(.

* Symwaetrical with respect to observers,

LORENTZ TRANSFORMATIONS
Xz (% - vt
t' v (t - %x)

wWhat about AS the movement s
y and 2 3 in the x direction, the Y=y
other spatial coordinates
Should rot be changed



Pl)educjion clet's take on event that s

connected to the ongin by a light
path -

Let's take the ohleon ansfar miation

and Xale i¥ by some factor

x' = o (x-vt) « = o (K r i)
\— sQame. -Focforlj

Now wultiplying both of the expressions:
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For qur event in parficuler we have thot

o= cto & Xa:Cto

Subs fituting (ona ignoriag the nought)
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{Je have fourmd 1oren+:) factor
aqa in!

It is left fo the rveader Y0 corroborale Nnow
the transforvation for the time wariable

A ‘cleoner” version of LT. can be stated as:

X = ¥(x - pC’t)

N
e
1

¥ (ct - Bx)
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