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B 1934 roAY M.6opH ony6n~Koean eap~aHT Hen~HeHHOH 3neKTpo
A~HaM~K~111, , B KOTOpOM C06CTBeHHaR 3Hepr~R 3neKTpOHa OKaaa
nacb KOHe4HOH. B 3TOM eap~aHTe narpaHm~aH 3neKTpoMarH~THoro 
nonR paeeH 

1 ---
L= -v'l+a2F, 

a2 

rAe 

F=.L<i>k<i>ik, 
2 1 

/1/ 

<I> ik = () i <I> k - () k <I> i ' /2/ 

~HAeKC~ nOAH~Ma~TCR C nOMO~b~ TeH3opa hik, o6paTHOro MeTp~-
4eCKOMy TeHaopy hik npocTpaHcTaeHHo-epeMeHHoro M~pa M~HKoe
cKoro, a - KOHCTaHTa, xapaKTep~3y~aR CTeneHb Hen~HeHHOCT~ 
3neKTPOA~HaM~K~. np~ a ~ 0 ~3 3neKTPOA~HaM~K~ DOpHa nony4a
eTCR 3neKTPOA~HaM~Ka MaKceenna. 

TorAa me 6opH ~ HH$enbA ycoeepweHcTeoean~ 121 eap~aHT fiop
Ha, 3aMeH~B narpaHm~aH /1/ Ha HOB~H narpaHm~aH 

1 -
L = - ( v l + a 2 F - a 4 0 2 - l ) , 

a2 

rAe F no-npemHeMy paeHo /2/, a 

G 
<I> 14ch 23 + ch 24 ch31 + ch 34 ch 12 

v' I hI 

/3/ 

/4/ 

np~ a ~o ~3 3neKTPOA~HaM~K~ 6opHa - HH$enbAa TaKme nony4aeTCR 
3neKTPOA~HaM~Ka MaKceenna. 

YpaeHeH~R Hen~HeHHOH 3neKTPOA~HaM~K~ 6opH pew~n/1/, nona
raR, 4TO noTeH~~an <1> 4 = ch He aae~c~T OT epeMeH~ t ~ 4TO <1> 1 = 

<I> 2 = ch 3 = 0. B 3TOM cny4ae G = 0 ~ ypaeHeH~R 3neKTPOA~HaM~K~ 

C narpaHm~aHOM /2/ TaK~e me, KaK ~ ypaBHeH~R 3neKTPOA~HaM~K~ 

c narpaHm~aHOM /1/. OH~ 3an~c~ea~TCR e B~Ae 

div D = 0, D =-
gradcf> ___________ , 
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nocKonbKY e 3TOM cny4ae F = ch cf> 4k =-(grad</>) 2 . 
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0TC~Aa 6opH Hawen noTeH4~an ~ 3neKTpOHa C 3apRAOM e , nOKOR
~erOCR s Ha4ane KOOPA~HaT x, Y, z. OH paseH 

~ 
e ds r --------' 

r 0 r/r
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v 1 + s4 

rAe 

I _/ 2 2 2 r 0 =vae, r=vX +Y +Z. 

noACTaHOBKa S = u-l np~BOA~T Bblpa>KeH~e /6/ K B~AY 
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du 
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OTKYAa cneAyeT, 4TO BAan~ OT Ha4ana KOOPA~HaT noTeH4~an np~H~
MaeT Knacc~4ecKoe Bblpa>KeH~e 

~=~ /9/ 
r 

n~He~HO~ 3neKTPOA~HaM~K~. 

0 noTeH4~ane /6/ MO>KHO COCTaB~Tb HarnRAHOe noeACTaBneH~e. 
paccMOTpes B M~pe M~HKOBCKoro r~nepnosepxHOCTb 

a 
t=to+-~. 

c 
/10/ 

rAe C - CKOpOCTb CBeTa, t 0 - np0~3BOnbHaR KOHCTaHTa, OTMe4a~

~aR nono>KeH~e 3neKTpoHa Ha oc~ speMeH~. 143 Bblpa>KeH~R /6/ cne
AYeT, 4TO r~nepnosepxHOCTb /10/ npocTpaHCTBeHHOnOA06Ha /sc~AY, 
KpOMe T04K~ r = 0/, a ~3 Bblpa>KeH~H /5/ cneAyeT, 4TO Ha Hel::i 
AOCT~raeTCR 3KCTpeMyM 06beMa, paBHoro 

v = rrr J l -c2 (grad t)2 dxdydz. /11/ 

CneAoBaTenbHO, 3Ta nosepxHOCTb M~H~ManbHa. 
PeweH~e ypasHeH~I::i 6opHa - l4H$enbAa s B~Ae M~H~ManbH~X 

/a T04Hee - 3KCTpeManbH~x/ nosepxHocTel::i s M~pe M~HKOBcKoro 
nony4eHo TaK>Ke s pa6oTe/3/, rAe AOKa3aHo, 4TO nosepxHOCT~ Ta
Koro POAa Aa~T peweH~e 3aAa4~ o cTonKHOBeH~~ ABYX nnocK~x 
3neKTPOMarH~THbiX BOnH. B OTn~4~e OT TpexMepHO~ nosepXHOCT~ 
/10/ paCCMOTpeHH~e B /3/ nosepXHOCT~ ABYMepH~ ~ He npOCTpaH
CTBeHHO, a BpeMeH~nOA06H~. 
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J 
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06a 3T~ pe3ynbTaTa RBnR~TCR 4aCTH~M~ cny4aRM~ cneAY~~ero 
YTBep>KAeH~R: BCRKaR 3KCTpeManbHaR nosepXHOCTb n~6oro 4~Cna 
~3MepeH~H B nnoCKOM npOCTpaHCTBeHHO-speMeHHOM M~pe n~60H pa3-
MepHOCT~ ~ n~6o~ c~rHaTyp~ 3aAaeT peweH~e ypaBHeH~I::i 6opHa -
l4H$enbAa, cocTasneHH~x AnR Toro >Ke caMoro M~pa. 3To yTsep>KAe
H~e AOKa3aHo B pa6oTe /4/ • 

3aMeT~M, 4TO npOCTpaHCTBeHHOnOA06H~e nosepXHOCT~ 3aAa~T 
cTaT~4eCK~e, a speMeH~nOA06H~e - HecTaT~4ecK~e peweH~R ypas
HeH~~ 6opHa - 11H$enbAa. BpeMeH~nOA06Hble 3KcTpeManbH~e nosepx
HOCT~ onpeAenR~T TaK>Ke AB~>KeH~e penRT~B~CTCK~X CTPYH ~ MeM6-
paH /5·8/ . 
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lllaBOXHHa H.C. PZ-88-515 
lloTeHQHaJI 3JieKTpOHa B HeJIHHeHHOH 3JieKTPOAHHa
MHKe C TOtiKH 3peHHR: TeOpHH MHHHMaJibHbJX 
110BepXHOCTeH 

lloKa3aHHaR: paHee aBTOpOM TeopeMa 0 TOM, tiTO BCR:KaR: 
MHHHMaJibHaR: 110B€pXHOCTb B 11JIOCKOM 11pOCTpaHCTBeHHO-BpeMeH
HOM MHpe gagaeT pemeHHe ypaBHeHHH BopHa - HH~enbga, co
cTaBneHHbJX gJIR: Taro JKe CaMara MHpa, npOHJIJIJOCTpHpOBaHa 
Ha npHMepe 110TeHQHaJia ITOKOR:~erOCR: 3JieKTpOHa, paCCMOTpeH
HOrO BopHoM. 

Pa6oTa BbJITOJIHeHa B Jla6opaTOpHH R:gepHblX rrpo6neM mum. 

npenpHHT 061oeAHHeiUIOro HHCTHTyTa R,llepHbiX HCCneAOBaHHii. ,Uy6Ha 1988 

ITepeBog O.C.BHHorpagoBOH 

Shavokhina N.S. 
Electron Potential in the Nonlinear 
Electrodynamics as a Minimal Surface 
in the Minkowski Space 

PZ-88-515 

Earlier, the author proved the following theorem: mi
nimal surface in the Minkowski space-time of arbitrary 
dimension gives a solution of tqe Born - Infeld equation~ 
of the nonlinear electrodynamics. In this letter this 
theorem is illustrated by the Born solution of the 
Born - Infeld equations for the potential of stationary 
electron. 

The investigation has been performed at the Laborator' 
of NucJear Problems, JINR. 
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