Jlexkus Nel3

Maxkpockonnyeckasi TeOPUsi OJISAPUTOHOB

[Ipu wuccnenoBaHUM MOMEPEYHBIX ONTHUECKUX (POHOHOB B MpPEIbIAyIIEH
JEKIMH Mbl YUYHUTBHIBAIA TOJBKO CTAaTUYECKOE KYJIOHOBCKOE B3aUMOJECHCTBHUSA
MEXIy MOHAMH. 3ana3[bIBaollee B3aUMOJCHCTBHE IEPEHOCUTCS IONEPEYHBIMU
IEKTPOMArHUTHBIMU  BOJIHAMM, KOTOPBIE IOPOXKAAKOTCA IPU IONEPEUHBIX
ONTUYECKUX KoJeOaHUsAX MOHOB. B3aumMmonelcTBue KBaHTOB CBOOOIHOIO
AJIEKTPOMArHUTHOrO0 1oJii — (OTOHOB U (POHOHOB IONEPEUYHBIX ONTHYECKUX
KoJ1Ie0aHUM BEJIMKO, KOT'/Ia UX HEPIHs U BOJIHOBBIE BEKTOPHI IIOYTH PaBHbI. B aTHX
YCIOBUSIX CTallMOHAPHBIM COCTOSIHUSM KPHUCTajula OTBEYAET «CMECh» (D)OHOHOB U
(OTOHOB. OTH HOBBIE JJIEMEHTAapHbIE BO30YXACHMS IOJY4YMJIM Ha3BaHUE
NOJIIPUTOHOB.

Makpockonuyeckass T€Opus MHOJISIPUTOHOB B HM30TPOINHBIX CPENAaX MOKET
ObITh pa3BUTa, €CIM MpPH HCCIECIOBAHUHM IMOMEPEYHBIX HOHOB B YPaBHEHMSIX
COXPAHMUTH NONEPEYHOE DIIEKTPOMATHUTHOE I10JIE!
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" JOIIOJIHUTHb UX YPABHCHUAMU Makcseiia
1. : 1.
rotH =E(Et +477Pt) TOtE, = —H, 3)
divH =0, div(E, +47R,)=0, (4)
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HOJISIPU3YEMOCThIO. JIJIsi TONepeuHbIX Mmojiec ypaBHeHUs (4) ymOBICTBOPSIOTCS
aBTOMAaTHYeCKU. Pemenue cucreMsl ypaBHenuit (1) — (4)0yaem ucKaTh B BUJIE:
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TOTJIa TIOJIyYHM CUCTEMY YpaBHEHUHN
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AUCIICPCHUOHHOC YPABHCHHUEC MOXKHO IICPCIINCATh B BUAC
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IIpaBas yacTh 3TOr0 ypaBHEHUs COBIAAACT C AUDIEKTPUYECKON MPOHUIAEMOCTBIO
E(@) xpucranma, BeMuCIEHHOH 6e3 yueTa 3ama3IbIBaHMS B3aUMOAEHCTBHS (CM.
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Vpasrenue (6) 103BOJISACT BBIYMCINTh 3HAUEHHE BOJNHOBOTO BekTopa K Kak
GyHKIMM 3aJJaHHOM BeIIeCTBEHHOW wyacToThl. C Jpyroil CTOpPOHBI, perias
ypaBHCHI/IC OTHOCUTCIIBHO w, MOXHO OHpCI[CJ'II/ITB I{a,CTOTy HOBBIX C-)J'ICMCHTapHLIX
B036Y)KI[CHI/II\/JI — HOHHPPITOHOB KaK q)YHKHI/II'O BCHICCTBCHHOI'O BOJIHOBOI'O BCKTOpa

K . OtHOCHTENBHO (W ypaBHeHue (6) 4eTBEPTOro MOPSIKA:
En0f —wz(ng,2+ k2c2) +k T %2,%=0.

Ecim yaecTh paBeHCTBO (5), €ro pemeHne MOYKHO 3aIicaTh B BUJE
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Ipn ManbIx 3HaueHns K gBa pemenus (7) mpUHUMAIOT BUJ
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[lpu Gompmmux 3HaueHmsx K €me  YIOBJIETBOPSIOLIUX

MaKpOCKOIIUYECKOMY OIHCAHHIO (ka < 1)

af =QF.

Takum  o00pa3oMm, HMEIOTCA JBE BETBU JJEMEHTAPHBIX  BO30YXIEHUMU

(MOJIAPUTOHOB): TiepBas BEeTBb ¢ yacToTamu B HHTepBane O0< q(k)th, u

BTOpasi BETBb C 4YacTOTAMH B HHTEpBAJC Qt S@(k)<00. [Tpu OGonpinx

3HaueHnsX K BO3OYXKIeHMs TIepBOHl BETBM COBIAJAIOT C IONEPEUHBIMH
dboHoHamu, a BO30YXIE€HHS BTOpOM BETBU — ¢ (OTOHaMH B cpele ¢
JTUAJIEKTPUUECKOW MPOHUIAEMOCThI0 &, . OJHAKO B OKPECTHOCTH 3HAYEHUU
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u ¢GoHOHOB. Takum 00pa3oM, MOJSPUTOHHBIC BO3OYKICHHUS SBISIOTCS HE 4YeM
WHBIM, KaK CTaI[AOHAPHBIMU 3JICKTPOMArHUTHBIMH BOJIHAMH BHYTPH KPHCTAJLIA.
DHeprusi ITHX BOJIH €CTECTBEHHBIM O0pa3oM W DSHEPrHI0 MOJSPHU3AIMOHHBIX
KoJIe0aHUM KpHUCTasIa.

B oOmacti mpo3padyHOCTH KpUCTaJIa MOJSIPUTOHBI (OOJIBITUX JUTHH BOJIH)
TOXKJIECTBEHHO COBIAAAOT ¢ (JOTOHAMH B KpPUCTAIUIC, TaK KaK OTIMYAIOTCS OT

MOJIIPUTOHBI MPEACTABIAIOT cOOOIBECHMA CIIOKHYIO CMECh (POTOHOB

CBOOOJHBIX (POTOHOB TOM K€ YACTOTHI TOJBKO MEHbIIECH B N — 4/80 pa3 IJIMHOU

BOJIHBI. HepBaﬂ MOJKIPUTOHHAA BCTBb OIMMCBIBACT (I)OTOHBI C 4YacCTtoTraMu,
MCHBIITMMH Qt , A BTOpas BCTBb — (I)OTOHBI C JacToTaMu, IIpCBbIIAIOIITNMHA Qt .



1) B paccMOoTpeHHOM Hamu cllydyae HE YYHTHIBAJach JUCHEPCHUS
nonepeyHbix (QoHOHOB. [loaToMy M yTBepXkAaJloCh, YTO HAWJIEHHbIE HaMHU
NOJIIPUTOHHBIE BETBU CIPABEJIUBBI TOJIBKO B 00JaCTH MPO3PAYHOCTH KPUCTALIA.
[Ipu y4ere KOHEYHOTO BPEMEHH KH3HH TOMEPEYHBIX (OHOHOB (yueT aucrepcun!)
U TIOJSIPUTOHHBIE COCTOSHMSI OyayT o0JajaTh KOHEYHBIM BPEMEHEM JKU3HHU.
2) Makpockomnu4eckas JU3JICKTPUIeCcKas IPOHUIIAEMOCTh
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onpceaciicHa TOJBKO I KPpUCTAIOB JOCTAaTOYHO OOJIBIIINX pasMEpoB 11O
CPaBHCHHIO C I[JIPIHOﬁ BOJIHBI OJICKTPOMAIHUTHOI'O H3JIY4YCHUA. HOC—)TOMy 0
MNOJAPHUTOHHBIX COCTOAHUAX MOXKXHO TOBOPHUTH TOJIBKO B ClIy4a€ KPHCTAJIOB,
pa3Mepbl KOTOPBIX BEIUKH MO CPAaBHEHHIO C JUIMHON BOJHBI M3nydeHus. 3). B
NpeAbIAYIINX PaACCYKACHUA MPCAIOoJaraiocb, UYTO JJICKTPOMArHuTHOC II0JIC
HaxoAWTCs BHYTPHU KpUCTaJJIa U HEC MMOKUAACT €TO0. 10 CIIpaBCAJIMBO TOJIBKO IJIA
KpI/ICTaJIJIOB, OKpY)KeHHBIX nacaJlbHbIMHN BCpKaHaMI/I, NI UMCHOIIIUX 6eCKOHe‘-IHBIe
pPasMCpPHIL. s KpUCTAJIJIOB KOHCYHBLIX pPA3MCPOB JJICKTPOMAIrHUTHOC II0JIC
I/IBJIyT-IaeTCH. 9TO HpI/IBOI[I/IT K I[OHOJIHI/ITCJ'IBHOMY COKpaI_HeHI/IIO BpeMeHI/I KN3HU
IIOJIYPUTOHOB.



