
dn
wd
Annalen ir
nd hrd azka mixn`n zx
q oiihypi` hxal` mqxt 1905 zpya

seb ly 
nzdd m`d'' xn`nd ly zixairl mebxz `ed df jnqn .der Physik

.''eay dibxp`d zlekza ielz

:mebxz zexrd

.(velocity) zpeekn-zexidnl 
inz dpeekd ''zexidn'' gpena .1

.dtlf ozpei i''r jxrpe mbxez xn`nd

1



dibxp`d zlekza ielz seb ly 
nzdd m`d

eay

oiihypi` hxal`

1905 ,xanhtql 27

-wqn ,
e`n zepiiprn zepwqnl epze` eliaed min
ewd 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
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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 re
i 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) dy
g mixiv zkxrn miqipkn m` .zkxrnd ly

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

{ xe`d ly dfd l
ebd 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
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.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 z

npy
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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 z

npd dibxp`d m` .mixivd zekxrn izyl qgia swz `ed (zeqgid

-e (x, y, z) zekxrndn ze
i
nl 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

(
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:

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

dne
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