STW 100 lat potem

O symetri1 1 o ciatach w ruchu, ale
bez elektrodynamiki.
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Zegary
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Symetria

x=Vt—ax X=Ky-ax
X'=Vt—ax X=Ky-ax

Galileusz:a=1, Euklidest = \/1+ S

Jakie jeszczea jest mozliwe??

X Przekatna to wartos¢ t' dlax’=0,
czyli t=ax/V=at




3Uktady
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X’,t,

X”,t”
x= Vt +a(V)x’
X'= =Vt +a(V)x
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= =Vt +a(Vv')X’



Cd 3 uktady
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1-szy i trzeci

x= Vt +a(V) aV)v'x+a(v' )V
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Stala C
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wyniki

e Voc 0 aw)=y1-cv?

X =Vt ++/1-CV2 X’
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Zestawienie z Eukl.

e Voc 0 aw)=y1-cv?

X=Vt+41-CV2x  XTKy#d1+Kex
x'= —Ky'+ 1+ K*X

tan(@) + tan(3) _
1-tan() dan()

X'= -\Vt'+/1- CV?2 X

K=tan(@ +3) =

V+Vv'
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Tr. Lorentzal
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Tr Lorentza?

e Voc 0 aw)=y1-cv?

X =Vt ++/1-CV2 X’

X'= -\Vt'+/1- CV?2 X

V+v'
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Predkos¢ V nie maze by dowolna (minus pod pierwiastkiem):

1-CV?=20 OV< =C

J_

4 S 1 1
C=1100" 2~ 2 = 2
m-  (30000(km/s)* c

Jest to pgdkos¢ graniczna | zarazem absolutna

N 4o = c+tV _ c+tV 1+V/c
1+CVc 1+Vc/c? 1+V/c
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trojkaty

W czasoprzestrzeni

X=00 t'=/1-CV2x/V =+t2 —=CxX2
U Euklidesa

X=00 y'=v1+K2x/K =4/ y? + X2

t y! Y




Europa”

t[mg]

_Wa X[300kn]




zderzenie

i v, Y
LAB
v = V+u v = V-Uu v
Po1+vu/c® TP 1-vu /8

Typowy problem: Znam pre¢dkosci poczatkowe v, 1 V, cheg
przewidzie¢ predkos¢ koncowa V.



Newton

Dygresja:

Zapomnijmy o STW —
pomnimy N v, =V + U Wy
v, =V —u s

A =1y, +1v, =2V,
1 +1 =2

My, + my, = myV;
m +m =m,



czteropredkos¢
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Ji-cu,? Vi-cvii-cw i-cviii-cd



V, N V, _ 2 V
\/1—v12 /c? \/1—v22 /@ V1-u?/c? V1-V2/c?
1 N 1 _ 2 1
J1-v2ic® J1-v,2ic® J1-u?/c? y1-V2/c?

V =V,

my . omy _ my,
J1-v2ic®  J1-v,2/c?  1-v?/c?

m . om _ om
J1-v2 e 1-v,2 e J1-v2/c?




Vv, N V, _ 2 \
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Ped 1 energia
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