
 

1 ConsiderawirecarryinganElectric
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Vd ChargetQlocatednexttothe

O tQ wire

B 2 Insidethewire ve e are

movingtotherightwithvelVd
Keptfixedoutside

sincethechargetQhasavelocityof0 itexperiences Whitetreionsremainstationary

nomagneticforce Futbermoretbewireappearstobe Maxwellrighthandscrewrule

neutralwithnonetelectriccharge Binpaper
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If thecharge hasa O tQ Vd
u

velocityEbthright B FB QVdXB

itwillexperiencea dowanward

magneticforce

NowconsiderfromtheperspectiveofthechargetQ

Thecharge ismovingtowardstherightatkhesamespeed

asthee inthewire IntheFO Rofcharged ithas a

velocityofDandthus itwillexperiencenomagneticforce
I

Thewire still appears tohave a differentcurrent Vd
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astbetveionsmovetotheleftcreatingamagneticfield
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In theLabFOR wheretheelectronsandthecharge 1Qmovetowardstherightatthesame

speedVd theelectronsappearclosertogether lengthcontracted thantheyare intheFORof

theelectrons orthechargetQsinceitismovingwiththee

I why

In theFORofthecharge tQ theelectronsthusappeartobespacedfurtherapart1lessdense

On theotherhand intheFOR of tQ thetireionswhicharemovingtowardstheleftappear
closertogether as the distancebetweenthemis now contracted

In theF ORofthecharge tQ thechargehasavelocityofZeroandcannot

experienceamagneticforceTheionsappeartomove totheleftandthusappear
denser sincethedistancebetweenionsiscontractedThedistancebetweenelectrons

ontheotherhand is largerinthis FOR It thusappearthatthewireistrdy
chargedandwouldexerta downwardelectricforceonthecharge Q

In bothFORthetirecharge tQexperiencesa downwardforce

WhetherElectricorMagnetic dependsonthechoicedtheFOR



LORENTZTRANSFORMATION
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Effectsofspecialrelativity

LengthContractionThelengthofanobjectinamovingFORwillappeartobecontractedin

thedirectionofmotionMaximumlengthis in aframeinwhichtheobjectisat rest
Objectin itsownFOReveninamovingFORwillseeitself

atnormallengthOnlyanoutsiderseeingtheframemoving

withtheobjectwillnoticethecontractions
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