1. Special Relativity, 4



housekeeping

remember to check the course page:

chipbrock.org

and sign up for the feedburner reminders

testing, testing:

someone please go to the syllabus and create a fake pdf according
to the instructions and then try to upload it to the dropbox in the
D2L site. Let me know friday. Okay?

someone did and it worked for us

Homework workshop is Tuesday

your homework "attempts” due midnight Monday night into D2L



Postulates of Special Relativity

1. All laws of physics — mechanical and electromagnetic —
are identical in co-moving inertial frames.

taking Galileo seriously, and then adding Maxwell
called “The Principle of Relativity”

2. The speed of light is the same for all inertial observers.
taking Maxwell seriously...that “c” in M.E. is a constant.



“The introduction of a “luminiferous
ether” will prove to be superfluous
inasmuch as the view here to be
developed will not regquire an
“absolutely stationary space® provided
with special properties, nor assign a
velocity-vector to a point of the empty
space in which electromagnetic
processes take place.”
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LENGTH CopsTRACTION

Moving clocks appear to
vum slower as seen by o
velatively stationawvy
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Moving lengths appear
shovter to a velatively
stationavy obsevver
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remember?
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Weird alert #1:
Two different physical
outcomes...

for sttuations which differ
onhly bj the frame of
reference
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current

Weird alert #2:
Two identical ijsi.cat

outcomes..
from entirely different physical
causes for situations which




back to the airport

A would see: B




so the original problems are solved by:

the Lorentz transformations in x and t
actually mix electric and magnetic fields

SO

A magnetic field in one frame
is a mixture of magnetic and electric fields in another frame

An electric field in one frame
is a mixture of electric and magnetic fields in another frame




E and B are two
manifestations of one thing:
the Electromagnetic Field




remember:

more simple questions

how about a charge next to a current?
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These situations differ only in the reference frame...

But, the physical effect — force or no force —is different!



more simple questions

remember?

vut theve shoula
Situation #2 hawve been o fovce!

B ® 2 © no velocity, no force
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and the coi1l?

yup. right observation all along.

Electric and magnetic fields, depending on the relative
frames

sves them in the wire — which is a current

current
one —

Magnetic field is constant — no electric fields
The electrons in the wire have a velocity
passing by a magnetic field...

That produces a force on them — which is a current

| — P



the punch line.

Maxwell’s Equations were good all along.
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Mass is compicated-.

—> wot w?l(;ws, +» (ot Ut~ weswewtvmr comsenvah o
4 ,P o idemicd

@ ’3.\/ o eadh Hianes Helv, A B et ot

X

NG

B
e cunthon

% - ey collide elastically & veceil
3 © w A & i
U, @) ﬁ_ ,;r'/ =r \”m'

?

X mLEA =
i ,“/'V i <f—\@'r1r.c®
® B4

abiey lots ot Prachice )= [uf|  fewe 2p= iZM,



' /
’U«? (‘33 T MOMEBEGSTUM C',OMSE‘JZVA’I')OJ‘. 23 &[b"'? 2, xcts

vy(8) = Y SR (b)) = TPy (che)
J S
= (35) ~ &
MR- Mg 17 (B = - mu U+ mg U, (B)
Mavr_ me ' = MU+ mg
Y

(ul=|v' (= v T = 2 O

Mg = 2/MA- X



MOMEGTUM ConsSERUANS ! = a,[m,?, ¥

TR (e o Py (atter)
—

< (3) ~ &
AT - Mg 17 (BY) = - mutm + mg U, (B)
Mal” — mg u_” = WU + mg
Y S
ZMLU = ZW\B'(_J"

(ulz(v'(= v

Y

V'/lg: 2/MA-

Ao s VAM%;W SR -- -

Mg=wmp —> = “mg"
but a5 (n Theneases Mp > My
m
m(n) = o
(=¥

v @ 2
A

) I LoT
X
L Vol ) B
L)

o <
vest wmass

caled  “relatisivtie wass”
vet populan_ . bul consdeat



0
2
:

I
3
G(
<

o B’
51 &
3
Toasfrv~Co
Porce . u
F=4d7?
dx
= mdir
d .k
= M2z + ndm
F -
b wevse ., 1

vel abvistic ppwentunna

wi(w) = Mo

l—“"7a_

R Efeveuticte_

w dnTx ;lé
Ix ] =
cl s (/3_

Vm((,q,’/ V% [



