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HOJISIPU3AIIMS MATHUTHOI'O MOJIS1 CBY-U3.TYYEHUS BEJIU3M TAIIOIS,
BO3BYKJIAEMOTI'O ILIOCKOI BOJHOM

B.C. Bymounkun, FO.H. Kasanyes, I''A. Kpagpmmaxep
(Ppssuno, MHCTHTYT pangioTexHuky U 3neKTpoHuKH PAH um. B.A. Korensuukosa,
vasebut@ms.ire.rssi.ru)

POLARIZATION OF MICROWAVE MAGNETIC FIELD
IN THE VICINITY OF A DIPOLE EXCITED BY A PLANE WAVE
V.S. Butylkin, Yu.N. Kazantsev, G.A. Kraftmakher,

Teopernyecku ucere0BaHO NOBEICHIE MArHUTHOTO 1oy CBY-m3myueHns B OKPECTHOCTH
AUIOJISL, BO30Y)KIAEMOIO Magaioliedl Ha HEro IUIOCKOH BOJHOIA. HuTepec k mnoBemeHHIO
MarautHoro CBY-monst 00ycnoBieH ero BaKHOW pOJBIO B HEB3AHMHBIX PE3OHAHCHBIX
YCTPOHCTBAX, HCHOJB3YIOIUX (hEePPUTHI B MOMEPEIHOM MArHHTOCTATHYECKOM HOJIE.

PaccMoTpuM pacmosioxeHHbI BIOMIb OCH Z B Havae KOOPIHHAT (pPHC. 1) ocrynstop U3
HIOCJIEI0BATENBHO COETMHEHHBIX JICKTPUIECKON eMKOCTH C ¥ MOJIHOW HHIyKTUBHOCTH L.

YacroTa ocmmstopa @, =(LC)™"?, conporusnenue R, myuna [<<A. ITycts Ha Hero nmagaer

BJIOJIb OCH J DJIEKTPOMAarHuTHAs BOJNHA £™ = Re{ézEzinc exp(ia)t)}, H™ = Re{'éxH = exp(ia)t)} :
iz

PucyHok 1. Pacrionoxenue 5KBHBAJICHTHOrO OCLUILIATOpa I B I€KApTOBOI cepuaeckoit cucremax
KOOpAMHAT W MarHMTHEIC ot nanawomei (H™) u paccesanoi (H*™) BosH B IpousBonbHO#M Touke M . Ko™ u Ho™
— DJICKTPHYECKOE U MArHUTHOE OIS N IAI0NIEH BOMIHEL, k — ee BOIHOBOM BEKTOP.

KomriekcHbIe aMILTUTY b1 97IEKTPHUECKOTO H MATHATHOTO TOJTei BOHBI IIPONOPLHOHATBHEI
exp (—iky) SJIae k=2n// ¢ ,— OPTBI CHCTEMbI KOOPAWHAT. AMIUTUTY/Ia MAarHUTHOTO T10JIS HA

BXozie H 'y, BomuoBoe conporulienue Z, = £ /H™ . Tlox feficTBHEM IPHIOKEHHOH K

OCLIMJLIATOPY Pa3HOCTH NOTEHUMATOB V = E'] B HeM HH/yIMPYeTCs TOK
I= Re{é’sz(‘fl(ZO/Z)exp [i(a)t + a):l} =Ref{z.1, expliot]}. (1)
3neck o = tan™ [(1 -0/} ) / a)RC] - OTIIYHE (a3bl KOMIUIEKCHOH aMILTUTY/IBI TOKA OT (ha3bl

MaJlaroIel BOJHBI Ha OCHUIIIATOPE, U3MEHSIOIIEECS OT /2 Ha HaCTOTaX, MEHBIINUX YaCTOTEI Mo,

10 -T/2 Ha 9aCTOTaxX @ >> @, ; Z = \/R2 + (coL -1/ a)C)2 — 3¢ dexTHBHOE COMPOTUBIIEHNE

OCHMJUIATOPA.
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[image: image3.png]Tox (1) Bo30yK1aeT paccesHHYIO BOJIHY C MAarHUTHBIM IOJIEM, Y KOTOPOTO IIPOCKIIHH
KOMILIEKCHBIX AMIUTHTYJ] B CEPHYECKHX KOOPAHHATAX €CTb [1]

H;" = #(1 +ikr)exp[-ikr]sin @, Hy™ = H* =0.
JleKapTOBCKHE MPOEKIHH KOMIUIEKCHBIX aMILIATY/T MIOMHOTO MarHUTHOro CBY-moJist paBHE!
H, = H" exp(-ikrsin@sing)— H g M exp [i (- kr)] sin@sing;
e ¥ A Zr’

2 ;
H =R —Zﬂl(l—L—;]cr)sinHCOS(pexp[i(a—kr)]; =0,
4 Zr
OTCIo/Ia BUIHO, YTO TaK KaK B3aMMHO MEPIEHIUKYIAPHBIC TPOCKIIMH UMCIOT PasIMIHBIC
BeIMYHHbI ¥ (Pa3bl, KOHEI BEKTOPA MOJIHOTO H-MOJIs ABMKETCSA MO SJTHNTHICCKAM
TPACKTOPHSAM, IPUYEM HAIPABJICHUE €r0 BPAIICHUs 3aBUCUT OT COOTHOLICHHUSA MEXTY dbazamu
MPOCKIIIH.
PaccMOTpHM JiBE TOYKH, M U M', PACIOJIOKEHHBIC Ha MEPECCICHIN «KBATOPUATBHONN (
0 = 7/2) u BxoaHO# (y=0) IIOCKOCTE! CHMMETPHYHO OTHOCHTEIBHO JHUTIOJIS Ha PACCTOAHNH
a << A OT Hero. B aTHx Toukax HOpMUpoBaHHOE MarHUTHOE CBY-1os1e NMeeT BU
h(t)=H/H™ ~&h (t)+&h,(t)=Eh, cosar e h, cos(art +a)
(«+» OTHOCHTCS K TOUKE M C X=a, «-» - K TOUKe M'C X=-a). AMILITUTY/IbI MIPOEKIINI PABHBI
h,=1; h =Z,]*[47Za" . Ha puc. 2 Npe/iCTaBIeHO NOBE/ICHHE MArHUTHOTO MO h(t) npu
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Pucynok 2. Tlonsipu3ariis HOpMUPOBAHHOrO CyMMapHOT0 MarHUTHOT'O MO H m3nydenus B Toukax M (a) 1

M’ (b). [Ipsimble CTpeNKH H300pa)arT CyMMapHOE I0JIe B MOMCHTbI BpEMEHH =0 (crurontHeIe) U =T<1/20

(LUTPUXOBBIE ¥ TTYHKTHPHBIE). VI30rHYTHIE CTPENKH yKa3hIBAIOT HAMPABICHNC BPALICHHS MATHUTHOTO MO

[LITpEXOBBIE IMHAK COOTBETCTBYIOT CIy4al0 @, < (@, MYHKTHPHBIE — CIY4al0 @ > @ . DJUIATICHI — TPAEKTOPHH,

OIMMCEIBAEMBIE KOHIITAMH BEKTOPOB MArHUTHOI'O I10JISL.

B Touke M (cmpaBa OT JUIOJISA) MAarHWTHOC IOJIE BPAINACTCS ITPOTHB YacoOBOM CTpENKH Ha
YacTOTAX BBIIIE PE30HAHCHOM YacTOThI OCHHILIATOPA U IO YaCOBOM CTPEJIKE HA YacTOTaxX HUKE
310M uacToThL. IIpu mepexose B TOUYKY M' HANPABJICHUE BPAICHAS MATHUTHOTO MOJIA MEHACTCAL.
B ¢eppuroBoM 06pasiie, pa3MEIIEHHOM OKOJIO JIUTIOJIs (HarpuMep, BOIM3H TOUKH M ), BOSHHKAET
AUTANITHYECKA TIOTAPU30BAHHOE MArHUTHOE MOJIE, HATIPABJICHUE BPALICHNS KOTOPOTO MEHACTCA
1) TIpu TepeCcTPOUKE YacCTOTHI JAUIIOJIA (HampuMep, ¢ IOMOIIBIO BapakTopa) U 2) MpH MEePEeMEHe
B3aMMHOTO DACIOJIOKEHUsT Aunois u (eppura (mepenoce ero k Touke M'). B cmydae
HEM3MEHHOIO HAIPaBJICHUS BHEIIHEr0 MAarHUTOCTATHYCCKOTO IOJIA (TT Z ) OTO IpPHUBEICT K
repeMeHe 3HaKa HEB3aMMHOCTU IPOXOXKICHUS CBUY-BoiH 4epe3 TaKyro CTPYKTYPY.
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