AnreGpa curHaTyp

1.1.7. Auagorusa Csera KaGoanl u cBeTa AJICUTHBI

Caer BbIOpaH B Ka4eCTBE HHCTPYMEHTA HCCIEJOBAHUM 110 TPEM IIPUYHUHAM.

Bo-nepBeIX, CKOPOCTH CBETA SBIISETCS OJHOM M3 CaMbIX CTAOMIIBHBIX Xapak-
TEPUCTUK (PU3UYECKOr0 BaKyyMa.

Bo-BTOpBIX, CBOWCTBA CBETA U METPUUYECKUE CBOKCTBA IIPOCTPAHCTBA, B KO-
TOPOM OHHU PaCHPOCTPAHSAIOTCS, OKA3bIBAIOTCS TIOJTHOCTHIO B3aUMOCBA3aHHBIMU.

B-Tperbux, B CTpyKType Aa)ke caMoro NpMMHUTHBHOIO U Ipy0Oro BHIA CBe-
Ta (JIEKTPOMArHUTHBIX BOJH) MHOTOKpaTHO 3ammcano Henpowsnocumoe Mms
TBOPLIA 3-3-7-° (H"VHI) [18].

B ocHOBE CBETO-r€OMETPHYECKOTO IOAXOJA K HCCIENOBAaHHIO METPUKO-
JMHAMHYECKUX CBOMCTB A,,.,-BakyyMa nosoxxena merpuka (1.1.20)

ds? = dft —dx* — dy* — dz* = n,OdE'dE = 0, (1.1.23)
rac
1 0 0 O
no - 0 -1.0 0 (1.1.24)
v -1 0
0 0 0 -1
¢ curHarypou (+ ——-).

JlaHHas MeTpuKa, C OJHOW CTOPOHBI, ONKCHIBACT PACHPOCTPAHCHHE JTyda
CBETa B NPSAMOM OT MCTOYHHKA HATPABJICHUH, a C APYrOd — 3Ta JKE METPHKA
OIUCHIBAET METPUKO-JIMHAMUYECKOE COCTOSIHUE MPOTSIKEHHOCTH «BHEIIHEH
CTOPOHBD)» HCCIICAYEMOTO y4acTka A,.,-BaKyyMa, aXKe eClId B HEM OTCYTCTBY-
0T MpoOHbIe Ny4n cBera. To ecTh AaHHAs METPUKA OJHOBPEMEHHO SIBIISETCS
CIOCOOOM OITUCAHHS U CBETA M ThMBI.

Tak xe anTumerpuka (1.1.21)

ds"? = — dft +dv’+dy' +d=n,dEdE =0, (1.1.25)
rac
100 0
L 0 100 (1.1.26)
¥ 0 01 0
0 00 1

C CHTHaTypoii (— + + +), onuchIBaeT pacpocTpaHeHHe Jy4a B 00paTHOM OT HC-
TOYHUKA HAIIPpaBJICHUN U OJHOBPEMEHHO METPHUUCCKYIO MPOTAKECHHOCTh «BHYT-
PEHHEil CTOPOHBI» UCCIIEAYEMOT0 Y4acTKa A,,.,-BaKyyma.
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IIpobuvlii 1yy céema pacnpocmpaHaemcs no 2e00e3utecKoll JUHUY, «1eHCd-
wety na 3D-nanowagme A,,.,-saxyyma. Ilosmomy, obnapysxcusaemcs nojHoe
coomeemcmeaue mexncoy Ce0UCmeamu npobHO20 1yua céema U CEOUCmeamu
NPOMANCEHHOCMU JIOKATLHO2O VHACKA Ay-p-8AKYYMA, NO KOMOPOU 3MOM Y4
ceema pacnpocmpansemcs. Jpyeumu crosamu, mempuku (1.1.23) u (1.1.25)
O0OHOBPEMEHHO ONUCLIBAIOM U KPAMYATIWULL HYMb PACNPOCMPAHEHUs C6ema OMm
npuemo-nepeoamyuxa Kk ompascamento u oopamuo (puc. 1.1.5), u mempuxo-
OUHAMUYECKUe CBOUCMEA GHEeUWHell U GHYMPEHHel CMOPOHbL UCCIEDYeMO20
VUACMKA Ayy-y-6AKYYMA.

B obmiem ciryyae, kKorna IpOTsSHKEHHOCTD A,,.,-BaKyyMa HCKPUBIIEHA, METPH-
KO-AUHaMHUYECKOE€ COCTOAHHE JIOKAJIBHOTO YYacTKa €€ BHEIIHEN CTOPOHBI OITH-
ChIBA€TCSA METPUKOU

ds? =g, dx'adr’ = 0 (1.1.27)

C curHarypou (+ ——-),
rae
) ) =)
goo &0 820 &30
-) ) -)
g = gor & 8 83 (1.1.28)
y =) ) =)
' 8 8xn &3
=) ) =) =)
g3 813 &3 833
— KOMIIOHEHTBI BHEITHETO METPUYECKOTO TEH30PA.

ToT xe y4acTok A,.,-BaKyyma C €ro BHYTPEHHEH CTOPOHBI ONHCBHIBACTCS
METPUKOI

ds"? = g,V dx'd’= 0 (1.1.29)
¢ curHarypout (—+ ++),
rae
(+) (+) (+) (+)
oo 8o 820 830
(+) (+) (+) (+)
® |81 81 81 &si (1.1.30)
y (+) (+) (+) (+)
82 8120 82 &3
(+) ) () (+)

g3 8130 823 833

— KOMIIOHEHTHI BHYTPEHHET0 METPHYECKOT0 TeH30pa.
PaccmoTpuMm Teneph, HACKOJIBKO AaHHBIH (PU3NKO-MaTeMaTHYECKUH anmnapaT
cooTBeTCTBYeT npuHuunam Kabosl.
1. YeThipe MaroHanbHple KOMIOHEHTHI goo' ), 211, g™, g™ Merpuueckux
ter3opos (1.1.24) u (1.1.26) wmm (1.1.28), (1.1.30) HOTHOCTEIO COOTBETCTBY-
10T 4-M ocHoBHBIM Cdupam [IpeBa XKuznu (cm. puc. 0.42 B [18]): Kerep, bu-
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Ha, XoxMa M ManxyT. DTO OTYETIMBO BHIHO W3 HCXOAHOTO BBIPAKEHHS
(1.1.19) %df = dx’ + dy’ + dz’ . Tpu IpOCTPaHCTBEHHbIE KOOPIMHATE! (HIIH
TpH auaroHanbHble KoMronenTsl g1, g,%, g33*)) coorserctByroT Chupam
Kerep, Xoxma u buHa (unm cOOTBETCTBEHHO TpeM nepBeiM OykBam VHI Be-
mukoro Mimenn H'VHI, a BpeMeHHas KoopauHATa (MM KOMIIOHEHTA go' )
SIBIISIETCA MHTErPalbHOM, OTHEJIEHHOW XapaKTEpUCTHUKOM, COOTBETCTBYIOLIEH
Coupe Manxyt (mocnernueit 6ykse H' Hemmpousunocumoro Umern H'V H ).
Bcero He3aBHCHMBIX KOMIIOHEHT MeTpuueckux TeH30poB (1.1.20) u
(1.1.22) mo mecsiTh, Tak KaK WX aHTUCUMMETPHUYHBIC KOMIIOHEHTHI PaBHBI
apyr apyry g =gu® (em. Tabn. 1.1.2).
Tabmuua 1.1.2

1 2 3 4 5
goo(i) &1 1&) gzz(i) g33(i) gm(i) =g IO(i)
6 7 8 9 10
goz(i) = gzo(i) g03(i) = g30(i) g lz(i) = gzl(i) g32(i) = g23(i) g 13&) = g31(i)

[Ipu 5TOM mIecTh Map HE AMATOHAIBHBIX KOMIIOHEHT METPHUYECKUX TEH30pPOB
(1.28) mmm (1.30) MOTHOCTBIO COOTBETCTBYIOT LIECTH pa3aBoeHHBIM Chupam
Hpesa Xuzau: Xeceo, Tughepem, I'sypa, Heyax, Xoo, Ecoo.

2. Metpuku (1.1.28) u (1.1.30) He yYHUTHIBAIOT MOJSAPU3AINIO MPOOHBIX JTydeH
csera. Ho mpu ee yuere oOHapyxuBaeM elle OJHO YAWBUTEIBHOE COBIIAeE-
HHE MEXIy HayYHbIMH M KaOOJMCTHYECKMMH NpeicTaBileHusAMH. M3 kiac-
CHYECKOT0 Kypca 3JIeKTPOAMHAMHMKH M3BECTHO, YTO ISl ONUCAHMS IOJSPH-
3alluu 3HeKTpOMaFHI/ITHOﬁ BOJIHBI JOCTATOYHO 3aJaTb NOBCACHHUEC YCTBIPEX
KOMIIOHEHT BeKTOpHOTo moTeHnmana 4; (¢, 4y, A,, As), KOTOpbIe CBA3aHBI C
BEKTOPaMH HAIPSHKEHHOCTH JJIEKTPHUECKOTO M MarHUTHOTO IOJISI CIIENyI0-
HIMMHU COOTHOILLICHUSMMU:

E:—la—A—gradgo, H =rotA.
c Ot

OTH YeTbIpe KOMINOHEHTHI (@, A1, Ay, A3) = (@0, @1, ¢, ¢3) BEKTOPHOTO IO-
TeHIMaa 4; BHOBb IOJHOCTBIO COOTBETCTBYIOT 4-M OykBam HempousHocu-
moro Mmenn H'VHI. Onucanue Bcex BO3MOXKHBIX BHAOB MOJSPU3ALMU: JH-
HEHHOM, KpYroBOW M 3JUIMITUYECKONM BHOBb COOTBETCTBYET CTpyKTYype pe-
Ba Coupor.

3. BonHOBOE ypaBHEHHE

0’4,
or*

0’4,

axiz

=0, rne k=0,1,2,3=HVHL  (1.1.31)

1
T2
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OIMCHIBAIOLIEE PACHIPOCTPAHEHHE JIy4a cBeTa (3MKOHAIa 3JIEKTPOMarHUTHON
BOJIHBI) JIOIyCKaeT YeThIpe BHa MOHOXPOMAaTHYECKUX PELICHUH (T. €. YEThI-
pe Buaa Oerymmx BOJH):

-

I oW =a exp{-i(wt—k r)} co crurnarypoii {—+};  (1.1.32)
-

H go,(j) =a, exp{+i(wf —k r)}  cocrurnarypoit {+—};  (1.1.33)
-

v go,({lz) =asexp{-i(wt+kr)} co crurHarypoit {——};  (1.1.34)

-
H' (p,g) =ayexp{+i(wt+k r)} co cturHarypoit {++}; (1.1.35)

rae K — BonuoBoit BexTop (| K | = 27 /4); I
I' — BEKTOD, 381011 HalpaBjeHUE paclpoCTpaHeHus jiyya ceeta; H
@ — UUKJINYECKas YaCTOTa TAPMOHUYECKOTO KOJIeOaH!s; v
a; — aMILUIUTYJa COOTBETCTBYIOIIEH BOJIHBI. H'

OTH YeThIpe pelIeHHs] BOJIHOBOIO ypaBHEHHs BHOBb COOTBETCTBYIOT 4e-
TeIpeM ocHOBHBIM Codupam [lpeBa JKuznu u yetbipeM OykBam Bemukoro
Nwmenn H'VHI. [Ipu packpeITHH CKaJSpPHBIX IPOU3BEICHUN B CTEIICHAX Ye-
ThIpex sKkcnoHeHT (1.1.32) — (1.1.35) oOHapykuBaeTCsi MHOTOTpaHHAs WTpa
oyks Henpomsnocumoro Nmernn TBOPLIA H'VHI (tabm. 1.1.3).

Tabimma 1.1.3
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I H \% H’

IHVH’IHVH,

I H \ H’

O] Q)] 1) )]
| o) = ay exp {~i(ot —kx —k,y—k,z)} Pors Pt P P

Hau ‘/’Ig) =ayexp{+i(wt —k.x—k,y-k.z)} m?, on?, e, oy

1 _ —i
0, = asexp{-i(ot+kx+k.y+k.z)} 2, 0., 2", oy

(2) :
' 05 =agexpi+i(ot+k x+k.y+k z)}
H'w 2 (/’02(2), (Plz(z), P02, P

CpoiictBa Hemnpomsnocumoro Mmenn TBOPLIA H'VHI muorokpatHo u
MHOTOTPaHHO 3aIlMCaHbl B CTPYKTypEe CBETa M HA KAXKIOM DJIEMEHTapHOM yda-
CTKE IPOTSKEHHOCTH OKpYy»Karolei Hac PeanbHOCTH.

Mup — smo paszsopauueanue Eounoeo
Kooa, ynarxosannozo ¢ Umenu TBOPIJA
[18]. Jlioboe usmenenue 6 smom mupe —
MO UL PEe3VIbMAm USMEHEHUs. AN20-
pummos paszeopaqueanus smozo I panou-
031020 Kooa.

Ecnu mvl o6pawaemes 3a nomoupio K
CO3/JATEJIFO, mo, umobwvi omeemums
Ha Hauty npocvoy, usmensemcs ece Mupo-
30anue 8 yenom. Moo nobdoe EIO Ilposs-
nenue ¢ Comeopennvix UM mupax cesza-
HO C U3MEHeHUeM CMPYKmypvl DACKpbl-
must Ucxoonoeo Kooa, a smo 3ampazuea-
em 6ce yeonxu Muposzoanus 6 yenom.

Yeunus «Aneebpwr cuenamyp» nanpagnenvi Ha ROCMUdNCEHUE NPUHYUNOS U
cymu nposenenuti Boicweu BOJIN 6 nuscnux mupax. Yepes smo Ancuena 6ul-
noausiem 3anogedv TOPbBI — e3vickams TBOPL]A, na xaxom 6v1 yposne boimus
(eanyma) Hu HAXOOUNOCH Haule COZHAHUE.

( www.netpopse2007.narod.ru )




