[Tpunoxenue 1

OTpaxkeHne NJIOCKOM 3JIEKTPOMATHUTHOM BOJIHBI
0T KBAJIPATHOI0 Y4aCTKAa OBEPXHOCTH

[TycTs nyMHA MIOCKOH MOHOXPOMATHUECKOW 3JIEKTPOMArHUTHOM BOJIHBI A MHOTO MEHbIIIE
XapaKTEpPHBIX Pa3MEpPOB HEPOBHOCTEM NMOBEPXHOCTU TBEPAOTO WM >KMJIKOIO BELIECTBA, NMPOBO-
JALIETO SNEKTPUYECKUI TOK (T.€. A « Feor, TJI€ Feor — PAIMYC AaBTOKOPPEIALMH BBICOT HEPOBHOCTEH
OTpa’karollel MOBEpPXHOCTH). B aToM cilyuae HEpOBHYIO MOBEPXHOCTh MOXHO pa30MTh HA MHO-
KECTBO POBHBIX KBAJpATHBIX Y4YacTKOB ((paceToB), U paccMaTpuBaTh OTpPaKECHHE JIydel 3JIeK-

TPOMAarHUTHOHN BOJIHBI OT KaXK10T0 (acera mo otaensHocTH (puc. I[1.1.1 a,0).
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Puc. I1.1.1 PaccesiHue »1€KTPOMarHUTHOM BOJIHBI HAa MTOBEPXHOCTH, alllIPOKCUMUPOBAHHOU POB-
HBIMU KBAJIpaTHBIMH ydacTKamu (¢aceramu). a) MakcUMyMy TJIaBHOTO JIEHIECTKA JHArPaMMBI
paccestHUS Kaxa0ro (acera HampaJieH M0 3aKOHaM F€OMETPUYECKON ONTUKHU: JIEKHUT B TIOCKO-
CTH TaJeHHsI M yrojl OTPaXEHUS paBeH YINy mnajneHus; 6) B cTopoHy aHTEHHBI NpPHEMHHUKA
HaIpaBJIEHbl TOJIBKO TE IIaBHBIE JIEMIECTKH AUarpamMM paccesiHus, (paceTbl KOTOPhIX OPHUEHTUPO-
BaHbI COOTBETCTBYIOIINM 00pa3oM

[Ton «iy4om» 3€KTPOMarHUTHON BOJIHBI 3/IECh TIOJPa3yMeBaeTcs HUIUHAP, OCh KOTOPOTO
COEIIMHSET UCTOYHHK AJIEKTPOMATHUTHOW BOJHBI C IIEHTPOM OTpakaroiero ¢acera, a [uaMeTp
OCHOBAHHMS JTJAHHOTO LIJIMHAPA MPUMEPHO COBIAJAET C pa3MepOM OJHOM U3 CTOPOH b, KBaapaT-

HOTO (pacera.



OrmpenenuM auarpaMMmy pPacCeueHMs MIOCKOM MOHOXPOMATHYECKOM 3JIEKTPOMArHUTHOM
BOoJTHEI (OMB) Ha omHOM (acere, HaeabHO MPOBOAIIEM ICKTPUICCKU TOK. [IpeanonoxumM,
YTO TOYKA M3IIy4deHHs (u3aydaress, puc. [1.1.16) u Touka HaOmroaeHUs (MIPUEMHUK) HAXOIATCS
Ha 0OJIBIIOM PAcCTOSIHUU OT (aceTa (T.e. bn « 12 U bn « 14), TAaK 4TO Majaromue Ha Qacer u orpa-
XKeHHbIe 0T (aceTa tyun DMB MOXKHO CUMTATh MPAKTUUYECKU NapaienbHbIMu. [Ipu 3TOM cur-

HaJI, OTIPABJISIEMBIH OT JTF000H TOUKM Ha KBaJpaTHOM (haceTe K aHTCHHE PUEMHHUKA UMEET BUJ

E . 27z | x(cosvsin @ + cos $sin y) +
E,(x,y)=—"expsil ot +—

V1 (IL.1.1)

+ y(cosv cos w+ cosFcosy) —r,

I7I€ X ¥  ONPEIEISIIOT KOOPANHATHI KayKJ0W TOUKH Ha KBaJIpaTHOM (aceTe;
En— AMmuutya HanpspkEHHOCTH MOHOXpoMaTudeckot OMB Bo3ziie uznydarens.
1 — paccTosiHue oT uctounuka DMB 1o nenrpa dacera (puc. I1.1.10);
72 — pacCTOsSHUE OT LIeHTpa (aceTra 10 aHTEHHBI TPUEMHUKA JTyueit OMB, oTpaskeHHBIX OT
dacera (puc. I1.1.1 6);
®1 — 9acToTa KoJeOaHU MOHOXPOMATHUECKON 3JIEKTPOMAarHUTHON BOJIHBI,
8, y — yrasl, 3ajatoniye HanpasieHue gydya OMB, napatomero Ha dacer (puc. I1.1.2);

Vv, @ — yTJIbl, 3aJJal0IIKe HarpasieHue Jyda DMB, orpaxkeHHOT0 OT (pacera.

AS

Puc. I1.1.2 Yrus! 9, y onpeaenstoT HanpasieHue tyda OMB, nagaromero Ha ¢acer;
YIJIBL V, 0 OIPEAEIAIOT HallpaBiieHue 1y4a OMB, orpaxeHHoro ot acera



Wnterpupys Beipaskenue (I1.1.1) mo Bcelt momanu ¢dacera, moxydum

sin { 27, (cos vsin @ + cos $sin y)}

B = [[ (e p)dudy = — 2
b: " (cos vsin @ + cos $sin y)

X

(I1.1.2)

sin{zzb” (cos v cos @ + cos I cos }/)}

X x — exp{i(a)t 27 r j}
1
Zzb” (cos v cos @ + cos & cos 7) g A

[lepBsiit 1 BTOpoil comHOkUTENN B BbipaxkeHuH (I1.1.2), Bo3BeneHHbIE B KBaJpaT, SIBIISET-
Cd MCKOMOW AuarpaMMON pacCesiHUsl MO0 MOIIHOCTU TUIOCKOH, MOHOXpomaTtudyeckoii OMB ot

HUACaJIbHO NMPOBOJAAIICTO U POBHOT'O KBAAPATHOT'O Y4aCTKa MMOBEPXHOCTHU (@)aceTa)

sin’ {Mb" (cosvsinw+cos 9sin 7)} sin’ {2?” (cosvcosw+cosJcos ;/)}

D.(v,0/8,y)=

27b . BN ?
P " (cosvsinm+ cos931n7/) ) . (cosvcosw+cos3cos7)

(I1.1.3)
Juarpammel paccesHusi, paccuutanubie mo ¢opmyne (I1.1.3), mokazansl Ha puc. [1.1.3

(cmotpure [Ipunoxenue 12)

a)npu $=45° y=0°, b/ 1=3 6) mpu 3=45% y=0° b,/ 1=50

Puc. I1.1.3. JIluarpaMmMbl paccessiHUsI IO MOIIIHOCTH IJIOCKOM, MOHOXpoMaThuueckoir OMB ot une-
QJIBHO MPOBOJAIIEIO U POBHOTO KBAJIPAaTHOTO yyacTKa MOBEpXHOCTH (dacera). PacueTs! BbImon-
HeHbl 1o Gopmyte (I1.1.3) ¢ momomrsio mporpammHoro obecrieuerns MathCad

Ceuenue nuarpammsl paccestHus (I1.1.3) B mimockocTu nmajieHus 1 oTpaxkeHus srydya OMB

nokasaHa Ha puc. I[1.1.4.



Puc. I1.1.4 Ceuenue nquarpammsbl paccesiHUs JTyda IUIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI OT POBHO-
IO KBaJIpaTHOTO y4acTKa MOBEPXHOCTH ((haceTa), MPOBOISIIETO MIEKTPUIECKUI TOK

W3 nuarpamm paccesnus (/IP), mokazanneix Ha puc. [1.1.3, BUAHO, 4TO NpU yBEIUUYEHUU
oTHOWEHHS bn / A TnaBHBINA NeniecTok J[P yroHyaeTcs u BBITATUBAETCS, a OOKOBBIE JICTIECTKH HC-
ye3aroT. [lpu Oobmux b, TO OTHOMICHUIO K A (T.e. mpu b, / A — o0) AuMarpamMma paccessHus
(I1.1.3) BeIpOXI@eTCs B enbTa (PYHKLUIO, T.€. OTPaKEHHbIN OoibmuM (acetom ayy DMB cra-
HOBUTCSI OECKOHEYHO TOHKUM. B 3TOM cilydae 3akOHBI OTpa’keHHs Jyda cBeTa oT (hacera (T.e.
3aKOHBI TEOMETPUIECKOM ONTHKH) IMOJHOCTHIO COBITAAIOT C 3aKOHAMH YIIPYTOr0 OTPayKEHHs Ya-
CTHI] OT TBEpAON MOBEPXHOCTH MPHU AHAJOTUYHBIX YCIOBUAX (T.€. KOTJla YaCTUIBI MHOTO MEHb-
11e pa3MepoB TBEPAOI MOBEPXHOCTH).

Jlpyrumu cioBamMH B JaHHOM CIIy4ae MOBEACHHUE JIy4a CBETa IMOJIHOCTHIO COOTBETCTBYET
MOBEJICHUIO YaCTHUIBI (KOTOPYIO YCIIOBHO MOXKHO Ha3BaTh (poToHOM). DOTOH mMpakTHyYecKu 0e3
MOTEPh OTPAXKAETCS OT «3EPKATbHON) MOBEPXHOCTHU IO 3aKOHAM F€OMETPHUUECKON ONTHKH, TOU-
HO TakK K€ KaK OTpa)kaloTCs OT TBEPJOI MOBEPXHOCTH YNPYTHe YaCTHIIbl THIA: JEKTPOHA WU
npotoHa u T.A. [loTepu sHEpruM Ha pa3orpeB OTpaXKarollel MOBEPXHOCTU MPH COYAAPEHUSIMU C
YacTUIIAMH U JIPYTHE BTOPOCTETICHHBIE AP PEKTHI, B paCCMaTPUBAEMOW MOJIEIIN HE yUUTHIBAIOT-
csl.

[ToaToMy, B JaHHOW cTaThe MOJ MHUKPOUYACTHIIAMH TMOAPA3yMEBAIOTCSA TIOObIE YACTHIIBL:
bepMHOHBI (HampuUMep, MIEKTPOHBI) U 0030HKI (HanpuMep, (POTOHBI), pa3Mepbl KOTOPHIX MHOTO
MEHBIIIE XapaKTEPHBIX HEPOBHOCTEHM OTpakarolell MOBEPXHOCTH (KUPXTO(OBCKOE MPUOIIKE-
HUE), U OTPaXKAIOIKECs OT JaHHON OBEPXHOCTH 110 3aKOHAM T€OMETPUYECKON ONTHKHU.

B cBsi3u ¢ BbIlIecka3zaHHBIM, BCE BBIBOJIbI, CIICTAHHBIE B 3TOM CTaThe, KaCaloTCs KaK yIpy-

I'MX 4acTHUll, Tak 1 Jydyeil ODMB (cBeTa), Ipy BBIIIOJHEHUH BBILIEYKa3aHHBIX YCIOBHH.



