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“The views of space and time which I wish to lay before you
have sprung from the soil of experimental physics, and therein
lies their strength. They 'are radical. Henceforth space by
1tself, and time by itself, are doomed to fade away into mere
shadows, and only a kind of union of the two will preserve an

independent reality.

H. Minkowski, “Space and Time,” 1908



Y

(DU{ L 0?’?9@1’%:{ § (@V'Ff"”‘ - a {nen f ’ ]
: 2 o S lets . @ J v §a G A e ey et :
1 z " G A F ey (!f’*,f T AR s g grseflns

P

© (2 guﬁﬁr fWZs wa«,«zﬁf‘ l% qi’vﬁa %«%W o ﬁz‘“;

) ®,
zz\ MZ Al“ /!)f"v/ g“’

g@‘ T oy e

P
.
oY e Y
[ =y

V\_/\}gﬁ/fzﬁ!"\

/{Z\*‘ } i } /ﬂ/‘dﬂu/ /'f;},uﬂ,,» o /h ~

./;Z .U'f’l / el rjﬁﬁ ‘,ﬁ/ «’?} %\,w’i} /( S Ay //)"Lu‘g 7
/

P
(

PEN e
?:f}'r\/y}fm L’ - (u:;} %>_%_ \4,, EL -~ ?C'@Sl' ? L{/)
0
I ()t e 7 L — b
27 Mﬁf«k,,% ( QB e
o g b
\v\\[&&’\@,@\f [ 12 Aeg are V\*’rﬁé’«
» A"a byt

- 7
00 o }l’ (» IRy . .{\(7,50'&/)3?’, gt - B )
/P‘ Lorer 5/ ¢ VAR



NS

fﬁm/[ M’ se
- ﬁ"”cﬁ*[w"ﬂcfl i
WA L ”fﬂj i#mmf ; ner ﬁmj[ (fl//\(/@r” 7!'@ A / 7/
Vo g I8 e b
“ }”’If@’(a ] %

ZZ f\fﬂﬁ ﬁ?"’g
’?,ﬁg ./ g (P(bl P\|/ Am/ AZI> fr? }%i? >
!

e
B,

(q G e ’r W——/
A h N AN _
e

/\{v%:g, !'

@fﬁ/é

. e
po oAl 7 1 . ol 0
(p g p NN 7 A (&}

= T AR



Wff

3&%&

1
\ &\WQ

fw\\v\\n)

\
Crasteind

é[@'ﬁ«/:m}

?'f"\’fff*@ (

Mm%

R
e i

o

Sy \/\,LUA( L= Mm

Thes W fort o=

= <‘§m 120,30 ‘- 'B‘ *B\ -

[NT e ﬁ/»j N

(facen™ )

Iﬂ‘fé‘fm”j il éuDJ'ﬁ
A

#‘ { sy f”"”w In /2’,74»»/’ Lo LA
L«ﬁ 4 "C/"V“f:é 7;'}@5 A&T%@ r*/f“»@/fw ‘.

s A Ay
e ﬁz”ffﬂ"i z;} Tmﬁ@,;}ﬂ

/{VQ LA {fyxgym&@{
PN

L‘f/LW/\'“ Wﬁﬂf‘

o o (coota Ste g,

Lf’\/LL/V\ = L/’ B W&/ﬁ’\

S Jentfim

K Yy (X o A Tt/\ m«/\:@y\
4
J Q A 9"‘& Z)lA» axlﬂ\ (‘r\l{/:
¢ o T o ﬁ/:;;f'%’ 22~ = 0 ( N
- U’

L{Wé)wﬂbﬁf% QIA = % 2 . M = l) ?’J 3

DY PSS ‘frﬂ(,ﬂ&z

6 L’{ WC/‘B\

blbl . /b‘, 7{3 )(A\ o

q
<j 1 W)W 3 A = 0
Lorante Sel~— EC,M d‘,ﬂf(w,\mmj&

L-) |~ Y WAV A mw«f/w (q ?j‘*}()

né

-



) ¥

2y &
ﬁ /Aﬁ/l M A E "’K“@(M %ﬁ C&:,{A e S A el !”Wﬁiﬂg xfﬁ & %({w

A 2

;
e bt

Zﬂfj A K/’ﬁ‘ = ngﬁ . /‘ﬂ/{“’\ e ﬁ‘:; é‘i gég, Sﬁ’f/\ @/76 e Lepare “ﬁw%
l " //%f’»-fﬂwe,_@,@ et

A_Sl /@;M@M ﬁ‘ 2ot S‘ .

\ 0\"’(” L4\ O f

A = — (e s @O 7 (e (A

) o & A oz ( s o S J’LK ) ( Lot i~ atl

e ay J oo f ‘?\ﬁ&m}



~CC/V\ Co {'?ZM\ e r‘?/l ot f)’}? ;r»;f,,ff’,ﬁl ’2}3 %D(fi‘m g rod” A” "}‘1 el in B B

/

f» T /éu Iy 4 o~
4 ComtF pa > AX =V A 4~

S}% o fms et rved Athwtr o~ e i

e

T (A S S

T — Oatt . vt at™
- Cl(A{‘)L (/,, \{gb>

S "

T

v

Dﬁ’,%’\ et ;ﬁ@ f) (’n}@i?ag‘h FAA 6@,! TR R BY L .@J 3 A "Tj

4. aa ynea pase d N , ,
19 A 1{»1 £ Va) f;w (f\/ﬁg"\é’fwm% S / ('{ ; 7, oy by )
N \IVA& o Ngﬂé{vzﬁ? GOLf (s %e””' Lheonnan f}) g« 4.

b g :
(A L A ?g}?f”"ﬁ”“ ‘@ #& ma\!sm?‘,, 6@;};& )
Y L R s axN"
T .
. € (Aw’ﬁ LS/

v (AR
gmm AfY  InVENes ‘:5} QT = _;;:1\/ ~ _A'{, - 4T
(-hre dadidny

N L@M W ;ﬁf{” %’\[;h&\(/ /f) - :mwx-[m.
e—

P (< &}Qt/\ "’h/"‘\ .
w”f&&ﬁ /F»\,,M& ( [P 2% >

M«"ﬁg Vo~ A\f\?

C&/)’/ll' é(/ﬂ //'Z«ﬁiZA C«W‘fif\fd\ C;A,,v’“\ _g//\l (ﬂ/L) /d‘f’/CﬁMqJ Con lr( ém (j"”l,/ e W ,Q/‘ el 7



g









et Y cet® ~ )

f

(4t (e e

< cdst — 2 b <o

&

g

' o Comop St ‘
= @ 721,,,&«’75%%3(‘;&*? —t

)

o P A‘%W’}% P
+ (e T 7 f

o =F

P e
=f

e o



