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Hermann Minkowski: 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 itself, and time by itself,
are doomed to fade away into mere shadows, and only a kind of wunion of
the two will preserve an independent reality.




S\o3lad gn Sl (613350 Sy
ol (hay 4 iy SN

wjb CJi\ r@h\b\gx::

BN TR SP IR WVt

@ s b s 4 1 Ol e S (B 5 ) WS 0T s 4 sl sz gy il b s el sl s o Sl )
s Gy 1) 25 5l G asiliy gy (oo sl e

15 S0 DS Jool 5 635 5 Il 315Ul b b 3l S 31 s B e S ool b 0l oo s S apos o5 @)
sl Cas gy oo s

S ol slah e 515 €2SLES | s 5 L alie S 2 L S s m35 @)

wm o0 55 15 0aglad aan b oS ol 6 S s sl or S L O8T oS @)

S0 S0 5k S s Ul S e el (IS0 Vst 5b i 51 om0l s 1

Sl €sls 98 rs 5 et @ ol s o (S50 5 (2L e Vg0 ($033 7 5 S sl ol e 45 S el 2
S Sl 5035 S 5 g Jo L]y 055

U




Sl an s (gha350 S
ol (hay 4 iy SN

A L 0l 2 58

BN TR SP IR WVt

4 ol gLl s Jsb Ll polin 51 Joe Do 4 1y ) DM amy (23 s
s ol CL..J\; J}L up\..fu‘ Q\j@ g0 Cﬁ‘ﬁ 45..\:.b> olas syl r.;.b\y Cewd

W23 S s ey M
K=l 55 3 b8 bl o Sl ol s M 0158 g (sl Sos ol
Vo= el g oS elital By, ol 51 @S Bl x = (X W) 5 y(x = V)

VX
-

gl G & |y S
) bq)m

y'
s s’
—
v
vt
g X’—.— 5
—. X, X
Event
/ ) / : ]
z ' .
z phys.libretexts.org

P> s S\ FY\Ve-arowes



Sl an s (gha350 S

e By 4 g Sad sl By & ind SN B4

A L 0l 2 58

ey S 2
ot/ (A Ay ct
X' ) QAyy  QAyy X
=0 s g3 ol 5 Sl b o ylle 4wl L5, o s g5 Sl o
S ols gl oss cpl 53 onipmes X = AN (X = V) G g wals Glais o

9 o:;abu.'l_.n‘ SleMb| w‘J‘ -:J‘b 39> L&::&:.A L):" o= cth —x =T =X 4&‘)
(S psbre BV e 5le sla o)y sl my ) ol ) ) WS

y'
s s’
—
v
vt
-— X —— '
—. X, X
Event
/ ) / : ]
z ' .
z phys.libretexts.org

P> s S\ FY\Ve-arowes



Slailad egn s ()50 S
s\ sﬂsjuu..a_),\ u\\;.x..

e by 4 g Shasd Y

b gl w5 1 ol p Ll 5 Jib 2LE1 sl (25 walsd an ade s @

14

’ propertlme
= ]
1000
C—
I =1.36
2
000m ] = 098¢

) [ ery
540 e

‘0 S [’
dilated time :

—_ ~6

P> s S\ FY\Ve-arowes



S\o3lad gn Sl (613350 Sy

S s s s s b By 4 g s 34

i

° Introduction to Special Relativity; Robert Resnick
° Relativity: Special, General, and Cosmological; Wolfgang Rindler

@  Ceneral Relativity: An Introduction for Physicists; M. P. Hobson, G. P. Efs-
tathiou, A. N. Lasenby

@ Introduction To Special Relativity; Markus Klute
https://ocw.mit.edu/courses/8-20-introduction-to-special-relativity-january-ia

0 Leonard Susskind’s Special Relativity, Find in YouTube
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