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dibxp`d zlekza ielz seb ly nzdd m`d

eay

oiihypi` hxal`

1905 ,xanhtql 27

-wqn ,e`n zepiiprn zepwqnl epze` eliaed minewd mixwgnd ze`vez

.o`k oze` wiqp xy` zep

mr gi ,wixd agxnd xear fzxd-leeqwn ze`eeyn lr xwgnd z` qqan ip`

oexwird ztqezae ,agxnd ly zihpbnexhwl`d dibxp`d xear leeqwn iehia

:`ad

xear .iepiyl mipezp mpi` zeilwifit zekxrn ly miavnd mipzyn mdit lry miwegd

ziliawn zixehlqpxh drepza (dipydn zg`) iqgi ote`a zerpd mixiv zekxrn izy

zeqgid oexwir mya rei dfd wegd ,daevwe

:d`ad dpwqnd z` ,xzid oia ,wiqp 1dfd oexwird lr qqazda

xeyin ly zkxrnl zqgiizn l∗ dibxp` zlra (x, y, z) mixiv zkxrny gipp

X-d xiv mr φ zieef zxvei (lbd ly lnxepd) oxwd oeeiky gipp ;xe` ly milb

-lqpxh drepza drpd (ξ, η, ζ) dyg mixiv zkxrn miqipkn m` .zkxrnd ly

mixivd ziy`xy z`fk dxeva ,(x, y, z) zkxrnl qgia daevw ziliawn zixeh

{ xe`d ly dfd lebd if` ,v zexidna x-d xiv jxe`l rp (ξ, η, ζ) zkxrnd ly

leeqwn ze`eeyna lken xe`d ly dreawd zexidnd oexwir1
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dibxp`d z` likn { (ξ, η, ζ) zkxrna npy

l∗ = l
1− v

c
cosφ

√

1− v2=c2

.jynda ynzyp ef d`veza .xe`d zexidn z` oiivn c xy`k

( (x, y, z) zkxrnl qgia) dgepna `vnpy seb dlikn (x, y, z) zkxrndy gipp

dibxp`dy gipp ,ok enk ,(x, y, z) zkxrnl qgia E 0 dibxp` `yep sebdy gippe

qgia v zexidna rp sebd ,oaenk ,xy`k) H 0-l deey (ξ, η, ζ) zkxrna sebd ly

.((ξ, η, ζ) zkxrnl

xeyin zxeva xe` ly milb ,x-d xiv mr φ zieef xveiy oeeika ,gley df seby gipp

,iphleniq ote`ay gipp ok enk ,(x, y, z) zkxrnl qgia znpy
1

2
L dibxp` ilra

dgepna xzep sebd miizpia .bepnd oeeika sebdn zglyp xe` ly deey zenk

oexwir itl) dyrnle ,dfd jildzl swz dibxp`d oexwir .(x, y, z) zkxrnl qgia

sebd ly znpd dibxp`d m` .mixivd zekxrn izyl qgia swz `ed (zeqgid

-e (x, y, z) zekxrndn zeinl qgia H 1-e E 1-a oneqz xe`d zhilt xg`l

lawl lkep oezpd qgia yeniy zervn`a f` ,dn`zda (ξ, η, ζ)
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:

milawn ep` elld ze`eeynd xeqig zervn`a

H 0 − E 0 − (H 1 − E 1) = L

(

1
√

1− v2=c2
− 1

)

:

zernyn yi (H − E dxevdn miyxtdd) df iehiaa miritend miyxtdd izyl

eze` ly dibxp` ikxr md df iehiaa zeriteny E-e H zeize`d .dheyt zilwifit

,dipydn zg` ziqgi drepza ze`vnpy mixiv zekxrn izyl miqgiiznd seb

.((x, y, z) zkxrna) elld mixivd zekxrnn zg`a dgepna `vnp envr sebd
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qgia ,K sebd ly zihpiwd dibxp`d oiae H − E oia laddy xexa ,jkitl

mireaw ly zizexixyd dxigaa ielzy ,C iaeig reaw `ed ,(ξ, η, ζ) zkxrnl

aivdl lkep jkitl ,E-e H xear

H 0 − E 0 = K 0 + C,

H 1 − E 1 = K 1 + C,

milawn ep` ,dpzyn `l C xe`d zhilt jldnae xg`n

K 0 − K 1 = L

(

1
√

1− v2=c2
− 1

)

:

qgia ,sebd ly zihpiwd dibxp`d zenka zegit lg xe`d zhiltn d`vezk

dnea ,efn dxzi .sebd ly eizepekza ielz epi` df zegit ,(ξ, η, ζ) zkxrnl

.zexidna ielz K 0 − K 1 yxtdd ,oexhwl`d ly zihpiwd dibxp`l

aivdl lkep dlrne ziriax dlrnn milbd zgpfd ii lr

K 0 − K 1 =
1

2

L

c2
v2:

{{ :zexiyi raep ef d`eeynn

.L=c 2 ly xeriya zzget ely dqnd f` ,dpixw ly dxeva L dibxp` xxgyn seb m`

dfe ,dpyn dppi` dpixw ziibxp`l zkted sebdn zhltpy dibxp`dy daerd

ditl xzei zillk dpwqnl epze` liaen

f` ,L-a dpzyn dibxp`d m` ;ely dibxp`d zlekz itl znp seb ly dqnd

gznp dqnd eli`e mibx`a znp dibxp`d ,L=9×10 20 ii lr dpzyz dqnd

.minxba

dibxp`-zlekz ilra miteb xear mb zaer dxezdy ze`xdl ixyt` izla df oi`

.(meix gln znbek) ddeab

hlet seb oia (dnzd) divxpi` z`yep dpixw f` ,zeaerl dni`zn dxezd m`

.bteq sebl
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