


BECAUSE . THE SECOND POSTULATE <SAYS
<Peed OF LeuT s e N (8)

wd ¢ (5)







o3

FOR (3)+

Ak INT ON WAVEFNONT
HiH =0

r=exl

AND

r =\| x1+11"

et =\[xtey?*

THE (oCVUS OF MINTS ON WAVE FRONT IN 1=0 RANE:

o 2 111

K‘LqF—QiYW-O

For @? SAME FORM _ _.

(

TR R (et = 0

How To ¢o Friem owe 1o THE omhse 7
™Y G.T. .— X'=x-vt

Y=y
5 £
t'=#




‘e r L 51’
X y* —(et) = 0
Pwe v: (x-vtY « y*- () = o
R 20k g (A s o
~sl>a‘ils i+ Loy {nh’ipu‘ (e
KL-I- I11- (C*)‘—t O

CONCLUDE. = P2 net compatihle wuith 6T

DEMALD THAT Pt 4 P2 wowrk :
) g q"‘_ (et =0

Some tVansfovwar oun

g e Vf'"- (L,{'YL =)

ASSUYME A UINEAR TRANSFORMATION :

¥ = olX +"1'C } detevmivie l(,‘b’,e,f

+i= ex + ¥t




5S

BLUNDAY coNDIMONs —
X'=0 when x=1%€

<o, the tvansformetfrous whick euforvee ‘deutical
Oeservatfions ¢ te kit ave «

X = ¥(x-v£) [
V= —
A= V(4 - UX i V- 0¥
C"La

THE. SAME TRANSFORMATIONS THAT
LORENTR FOUND WHICH LEAVE
MAXWELL'S EQUATIONS INVARANT |




BUT. STARTING ONLY FRom

His TWO POSTULATES

evevyoue dse: wotidated by DATA

THIS. .. IS THEOHRETICAL PHYSICcS AT TS
( sroor1esT) BEST/




CONSEQUENCES Ars. RAD(CAL _ .

Twagine c. weesuvivg stick ot yest tu &)

o uey make a length wmeaswvement
at yoww (Risuve._. independent of fwme .

L 2K, e “PROPER (ENETH "
(af vess vt the wmeasvved

Les+ Ffmz)




o7

# @ For (31 T& MEASUE

e ¥ T’ | ™E LENGTH OF THE

STUC — START & =700
A CLOCE. . _.




5&

MARKER AT REST IN @ . qef L's vrAt

THE (INTEAVAC ACSO MEASUAED N (D) L, = At

-

-L;f - f_)-____ﬁtf = é_*
Lo VAL A%
L' = Lo ( &%o
Af
PﬁE*EtHSTE{N? At =pAt = L=Le
POST- EINSTEIN < At=Fat > U= Lo

7
ORJECT AT MEST oOF LENGTH Lo IS MEASURED TV

BE SHORTER IN A CO- MouING FRAME.
¢ LENGTH CONTRACTION -




£4

S0,

‘v Co-woving , inertial vest fames,

Einsteins postv (ates requive

. Clocks appear T2 vun sfower na fleame

Wwoving velative fo Olrserver

2. lengtus appcar tu be Shortev 1 frames
weving veletive to lbleserver

3. SPACE ¥ ME tvausGrmctions hetueen
Co-woving frames wust he via Lovewte
tvansGvma fisns

4.

the wotion ¢ simulfenedy is ws (suger an
khsolvie concept.




Hermann Minkowski
speech in 1908

The views of space and time which I wish to lay before
vou have sprung from the soil of experimental physics
and. - heredpmiiddes ) thegyistrenatn. = Thew ape nadioal
Henceforth 'spbsce by i1tself, and time by 1tself, are
doomed to fade away into mere shadows, and only a kind
of union of the +two will preserve an independent
reality.




[
(Hhere ave wo
S54-67. dunno)

WHAT IS iMVAtZIAuT??
+ SVEED OF LIGHT

. THE "“(INTERVAL' X

2
* o e ery—C(et) au lwvaviand “length
Eucli deant "—*"'"" ._in SPACETIME
New

W a co-moving Vawme _ _

’ 2
‘.51 = x“'.;. ;1""- + 5{"*- (Cf'\

aund they ave (NVAIANT Lifh vespect 1

Lovent2 Tvanstovwaf onsg

f

gt ....-pL'T: st = &2

( for light, s*= o)

A NEW GEOMETRY... THE wWoRLD (S NOT EUCLIDEAN
.. ITS MipKouse AN




2 ARSOLUTE “ELSEWHERE"

wo cavsal influence passihle

from ov fo... Now




4 DIMENSIONS

69

* Space 4 Hume arve on eque| 'FDO‘HK-,

SPACETIME DiIAEnAMS. _

et

e

wade easev. ..

ct

wheve s 3 <
dunne .. cannot pictuve it
THE BEGINNING OF

NGO - VISV ALIZ ARLE.

AR STRACTION (N PHYS(CS




%\‘
Now PAST




o ltnes wiheve ct =x
the tvajectory fov lisht




70

FINITE (INTERUALS . _

AS = Ax*e Ayt . a7 - Ccae)

4:: 'i‘_‘/-/ (ewgth As
- sz X
2 lduds: AS =0 D “light- like"
A" »0 D “space - like"

aS<o =D “Hue-Llike"

et

OBJELT S(T(NG STILL A
X=X,
X
zt: § prT A Clock S(TiNE STILC
Ck, T A X=X, AND TicgING

-
;
»
N Wiy At




1/

CALICEAN TRANSFOIM .

]

A REForE R N‘@‘é@

A€ B AT SAME PLACE

w &)

A € B AT DIFFEREKT
eaces (N ()

SAME TIMES (N BOTH

LORENT2 TRANSFORMATIONS
“HI¥ both space Gxis awd fwe axis







P

o = +£u't(i:)

SimulHouesus in @

uot siwmvltauneovs in @




B










72

Velocities --. have to qef yow head vight !

y |

v veloctty of (39 wvt ()

W' vz.ladhr of avvow in @

Wt veodty of avvow in @

Thvee velouties 1D keep tack of.

o



73
VELOCITIES

— velocity <f
2 - B velative +wu
LZmewthey AT

/ SPeed of

ol M“? Sowme thing m@
i

LORENTZ THANSFOLMATION'S

xi: Y(K-U’k) 8= l
I_.U'/Lt.
X< (dx ) r- |
= Via
=X(u-tr) ﬁ':"' 'u'/c_
t'= ¥ (% - 2x)
g _
ARl Lo
Cle - I.Lf'-: ‘i.gfd_l{' 5 f(u_u-) |
= A Y(1-8 )
(4
W= u-v

RECATWISTIC. T2 ANSEORMATION
3 OF VECOCITIES




BY THE WAY._  w's tvarsvevse + = will hare
T chanse 6s well BECAUSE they
Ave- d (Somartiing)
de
Wy = Ug'+ U
,"‘(;@/c)u:’
u,’ = ﬂ-&

74




W as detevininesl
@ kel L * Pi“"ﬁjtﬁh‘l‘e, " b(,@

w' as detevuined bq@

e S
- gcu.
(21" p
U= U+ v
(+ A w
c
EXTrREMES

Lo R and W veny small —s wet ¢

U Witr = wyerw Gelilean Tyaus,
I+ ©

2, wae e, a Flashlisht inside @

l+ B c [+ % P
&




