Electricity and Magnetism Il: 3812

Professor Jasper Halekas
Virtual by Zoom!
MWF g:30-10:20 Lecture




Einstein’s Postulates

The laws of physics are
the same in all inertial
frames of reference.

The speed of light is the
same in all inertial
frames of reference.




Proper Time

"Proper Time"” = At = At

The time interval measured in a frame where the
two events occur at the same spatial coordinate —
i.e. the frame moving with your clock

The time interval At measured in any other
frame moving with respect to this frame will

be longer
At = yAt,



Proper Length

“Proper Length” =L
The length of an object measured in a frame
where it is at rest

The length L measured in any other frame
moving with a velocity with respect to this
frame that has a component along the length
will be shorter

L=Lyy
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Transformations

If S" is moving with speed u in the positive x direction relative to S, then the

coordinates of the same event in the two frames are related by:

Galilean transformation
(classical)
X' =x—-ut
/
y =Y
7=z
t'=t

Lorentz transformation
(relativistic)

x'=y(x—ut)

y=y

7 =7

, u

t =)/(t——2.X)
C

Note: This assumes (0,0,0,0) is the same event in both frames.




Interval Transformations

If S" is moving with speed u in the positive x direction relative to S, then the
coordinates of the same event in the two frames are related by:

Galilean transformation Lorentz transformation
(classical) (relativistic)
Ax' = Ax — uAt Ax" = y(Ax — uAt)
Ay' = Ay Ay'= Ay
A7 = Az A7 = Az
C




q/mq,cf/ ( sryec ]

aue aSSo m m("OM -
devive 7"[/‘01141 £ orme %‘Oh

A

Z B

iy g vory ioa

A. g, = G4,
B - Eo =Ll ¢ l'l%“‘/e("'
& e
(L










‘*‘7 el B e i) +X@4..?:]

477_( (8 47 i e

5= 2/&
417 (/LKLO?"G LRY 520 L

= 1T J1-Cc
977—{’ (() C‘(L%u/z, /—]1 LQ) L

‘/’/7714 [ (ciite %(/‘&)lee’/j

e 7:;1’16 Mag ( C ‘l"LWlIL‘ Mo e
= g pq(\mf‘ %(411/ 2
=~ L abeal s [9095‘71“ o
X OLV]Q[ o‘@ E/; . Ee—
é’%(“"cﬁ CK@Q}//






