Mexanuka u Teopud mnoJiga 2014.

JIucTok 7. Duekrpomarautroe moJie I1:
CBoboHbBIE 71eKTPOMArHATHBIE BOTHBL. [0/ B IPUCYTCTBUN HCTOYHHKOB.

1. Paccmorpum 4-BeKTop ToTenTHasa 31eKTpoMarauTHoro monsa A (z) = (A%, A) B KymoHOBCKOI
KaJanOpOBKe AO(:U) =0, divA = 0. Ypasaeraua Makcsesia 3BOMIONAN CBOOOLHOIO 3JIEKTPOMATHAT-
HOTO IOJIsl JIOIIYCKAIOT PeIIeHre B BHJIe IIOCKOH MOHOXPOMATHYECKON BOJIHBI

X(a:) = Re (Eo exp(—ik - a;)) ,

rje Bo(x)— mocrosuubiii 3-BekTop (BOOOIIE rOBOpsi, ¢ KOMILIEKCHBIME KOMIIOHEHTaMu), a kH =
(k% k) — nocrosinubrii 4-BekTop.

—

a) Haiiure BbIparkeHUs Jisl HAMPSIKEHHOCTEH 3JEKTPUYECKOr0 W MArHUTHOrO mojeid B u H,
OTBEYAIONINX TAKOMY BEKTOP-TIOTEHIHATY.

6) Haiiqure Bce coornonenust mexky Bekropamu k, By, E u H, cieayiomue n3 KaauOpOBOUHBIX
ycJIoBmii u ypaBaenuii Makceesta. JlokaxknTe, B 9aCTHOCTH, UTO HATIPSIYKEHHOCTH 3JIEKTPUTIE-
CKOTO U MarHuTHOro moJieit ' u H opToroHa/JbHBI APYT APYTY U BEKTOPY k.

B) okaxure, uro B 001IeM CIydae B JI0O0I (DUKCHPOBAHHON TOUKE MPOCTPAHCTBA BEKTOPHI E u
H BPAINAIOTCS € TIOCTOSHHON YTJI0BO CKOPOCTHIO B TIOCKOCTH TTEPTIEHINKYISIPHON BEKTODY K,
a X KOHIIbI OMKCBIBAIOT /UIAICH (TaK Ha3bIBaeMasl, /IIUNTUIECKN TOIIPU30BAHHAS BOJTHA).
IIpu Kakux ycjaoBusix Ha Eo [I0JLy4aI0TCe BOJIHBI KPYI'OBOM U JIMHEHHOH! 110/1pU3aliuu.

r) Berancianre Bektop IlofiHTHHTA U TIOKAYKWUTE, YTO SHEPTHS MIOCKO BOJHBI PACTIPOCTPAHSIETCS
CO CKOPOCTBIO CBETA B HAIPABJIEHUN BEKTOpa k.

—

2. Toawpaysch mHTErpabHO dopMmoil ypaBuenuit MakcBesia fjs ot B/ u yauThiBasg cuMMeT-
PHIO pacupe/ieieHns 3apPA0B, BBIYUCIUTE HATIPSIKEHHOCTD TTOJI M TIOTEHITUAJ, CO3/laBaeMble B TTPO-
CTpaHCTBE OECKOHEYHBIM KPYTOBBIM NMUJINHAPOM pajunyca [, 3apsKeHHBIM PABHOMEPHO IO 0ObeMY
¢ 00beMHOI ILJIOTHOCTHIO 3apsijia p. PaccMorpure Takke mnpees OECKOHEYHO TOHKON HTPAMOl HU-
TH, PABHOMEDHO 3apsZKEHHOI ¢ JIMHEHHO#l MI0THOCTBIO 3apsiia A (mpegen R — 0 mpu ycaoBum

pR? — \/m #0).

3. Haiigure HAPSIZKEHHOCTH MATHUTHOTO MOJISE, CO3/IABAEMOT0 B TIPOCTPAHCTBE GECKOHETHO TOH-
KHM TIOCTOSTHHBIM TOKOM, TeKyInuM Bosib ocu Oz: j(x,y,z) = (0,0,15(x)0(y)).

4. Haiigure npoCTpaHCTBEHHYIO ILIOTHOCTDH 3aPsi/ia, OTBEYAIONLYI0 CHEPUIeCKr CUMMETPUIHOMY
MoTeHImMaty Ciaeayiomero suaa (nmorenmman FOkasnr):

e—r/a

¢(F‘): ) 7“:‘77],

r

rae a — MOCTOAHHBIN IMOJOXKUTE/IBHDBIN ImapaMeTp.

5. B npocrpancrse Munkosckoro M3 maitjure 3amasapiBaontyo ¢yHkiuo ['puHa [1/ist ypaBHeHMst
IBUYKEHNsT CBOOOTHOTO 6€3MacCOBOTO CKAISTPHOTO TTOJIST:

0G(z)=0%(), G&)=0 mu °<0.

Brecs O = n*0,0,, a n*” = diag(1l, —1,—1) — Mmerpudeckuii Ter3op B mpocrpancrse Ms.



6. a) Bapan ¢ xosebsercs Baob ocu Oz BOKPYT Hadaa KOOPIUHAT IO 3aKOHY

z(t) = Rcos(wt).
[Tonaras Rw < ¢ (¢ — CKOpPOCTH CBeTa), HANWTe IOJe STOrO 3apsaia HA PACCTOSHUSIX T > c/w
(BoJIHOBAst 30HA) B MEPBOM HEMCYE3AIONIEM MOPSIKE MO OTHONIEHUIO U/ ¢, TJI€ U — CKOPOCTH 3apsijia.

6) B mpeamosioyKeHusiX MpesbIIyIero myHKTa HaliuTe mMoje B BOJHOBOW 30HE il 3apsija,
PABHOMEPHO BpAIAIONIErocs B maockocTun £OY BOKPYT Ha4Yasa KOOPAMHAT 10 3aKOHY:

x(t) = Rcos(wt), y(t) = Rsin(wt).

7. Toueunbrit 3apsii —¢ JABMKETCH IO OKPYKHOCTU pajuyca R BOKPyr 3aKpEIIEHHOIO TOYed-
moro 3apana q > 0. Ilepumon obparmenus pasen 1. Oupenennre CpemHION 3a IIEPHUOJ OOpAIEHUS
MHErPaJIbHYI0 MOIIHOCTH JIUIIOJILHOIO M3JIyYeHUs ITOH CUCTEMbI (TO €CTh, CyMMapHYI0 MOLIHOCTb
JITIOJIBHOTO W3JIy9YEHUsT TI0 BCEM HAITPABJIEHUSIM ).



