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- B Hacrosimee Bpems B (GeTaTpOHAX HCHOJL3YETCs B OCHOBHOM a3HMy-
TaJbHO-CHMMETPHUYHOE T0Jie, crajgaioliee Mo Paanycy. YpaBHEHUS NBUKEHHUS
Y4CTHIL B TAKOM IIOJIE:

2 >
d‘ i 4+ w? (1+4n) r=0;
ot? o
o (1)

b4
—w?nz=0;

ot?
TAe r W Z— Majble OTKJIOHEHHS OT paBHOBGCHOI/I OpOUTHI pazmyca R u
n=RoH
Haor

JajbHefiliiee pa3BUTHE YCKOPUTeJeH B LeJAX yBeJHYEHHA (OKYCHDPY-
JOIMMX CHJI MOLIJIO 110 MYTH OTKa3a OT a3uMyTa/JbHON CHMMETDHH IOJS.

B naGopartopuu masnora6aputheix Gerarponos TIIM Obuna mpepsmoikena
KOHCTPYKIHST 0eraTpoHa ¢ a3uMYTajAbLHO-HECHMMETPHUYHBIM ~ MarHHTHBIM
fosieMm. Teiee '

[Tosioca Takoro GeraTpoHa GblIN BBITOJHEHBI B BHAe N paanaabHbIX rped-
neit (N=6). ITomoca MoryT OBITH BBIIOJNHEIbI TakKe B BhJe N CIHpPaJbHBIX
rpeGueil. Maruurioe noj€ takoro Gerarpona obgagaer CAeAyIOUIUMH OCO-
OCeHHOCTAMHU: =

1. Tlox rpeGHeM MarHUTHOE mNoJe MOXKeT OBIThb ClajaloliuM HJAH BO3-
pacrawIuuM Mo paguycy, Jin6o He MEHATHLS MO paguycy. 3HaK U BeJHUHHA
n OYAyT 3aBHCETh OT H3MEHEHHs MeXKIIOJIIOCHOro 3azopa § mo pamguycy.

2. B cekropax MmexJay rpe6HsSMU BBHAY HeOOJbIIHX rabapHTHBIX pas-
MEepOB MaTHHTHOE IOoJie CO3[aeTCsl 3a CuUeT pacCesiHisg MAarHUTHBIX TOTOKOB
ot rpebueil. Tak kKak rpeGHH pacXoAsATCs MO pajuycy, moje Mexay rpeod-
HAMH OyJeT clajalomum 1o paguycy.

[lo maHHBIM MarHUTHBIX H3MepeHHil, (jopma MoJIsl, co3faBaeMast TaKoii
KOHCTPYKIIHei, cjloxKKHa W OOLMH aHa/Ju3 JBHXKEHHH 3/JeKTPOHOB B TaKOM

noJe 3arpyguutesnen.. Ilas  npeaBapuTesNbHOH  ONEHKH  (OKYCHDYIOLIHX

cBOficTB (popMa moJst B 06JacTH paBHOBeCHOIT OPOUTHI H NpH 2=0 MOxKeT
OBITH MpeacTaBaeHa B BUe psaga Dypee:

H (v, 0)=H(v) {1+ Ay cos N, |0 — dwz (V)] (2)
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raie H — cpenHee N0 a3uMyTy MmoJe,

Anp—ray6uHa BapHauuu N, TrapMOHHKH MOJS,

Yy, — HauanbHas ¢asza N, rapMOHHKH NOJSA.

C yyeTom JHIIb TeEPBOH TapMOHHKH IJs paAHalbHBIX rpeCHell noJe
MOXHO 3aJ1aTh B BHE:

H, (v, 8)=H,(v) [1+f(v) cos N§], (3)
rie f — rnyGHHa BapHalMH, paBHas
Heall Heo H
= = min : maf_ : 4
/ H H )

PaccmoTpuM mosie 0KOJIO TOYKH C KOOPJAHHATAMH rg, 2o. [Ipy Masbix OT-
KJIOHEHHSIX OT JaHHO# Toukd H ., Hy, u H, Moryr GbiTb NMpHOJHKEHHO Tpe-
CTaBJIeHbl NEPBBIMH OTJIHYHBIMH OoT ( uwieHaMH pasnoxeHus B psanx Tefo-
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FIe p — MaJioe OTKJOHEeHHe OT ro B MeAHaHHOH MJIOCKOCTH;

Z — MaJjloe OTKJOHeHHe OT MeIHaHHOH MJOCKOCTH.

B cuny cHMMeTpHH MAarHHTHBIX CHJIOBBIX JIMHHH (OHHM INepeceKkaloT Me-
AMaHHYIO IJIOCKOCTb IIOJ NPSIMBIM yIJIOM) Ha MeJHaHHON IJIOocKocTH H, =
He=0

B nuaunapuyeckoil cucreme xoopauHat (r, ©, z) ABH:KEeHHe YacCTHI(bLI
B MarHUTHOM IOJle ONpejessieTcsl ypaBHEeHHIMHU:

m(r4r2) = — —e—(z'He —rbH,):
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m(ritz-rd) = £ (rH,—2H), (6)
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rae H,, Hy, H,— KomnoHeHTH! nosis. 3HaK (-) yKa3blBaer Ha AudepeHuupo-
BaHue no ¢{. CunraeM, YTo B Npollecce YCKOPEHHUSI 3a BPeMs HECKOJbKHX 000-
poTOB yacTHL NHoJje He H3MeHserTcs. CKOpPOCTb YaCTHIBL ¥ TaKxKe CYHTaeM
NOCTOSIHHOH. B GeTaTpoHax ¢ a3HMMyTaJbHO-CHMMETPHUHBIM 110JIeM pPaBHOBeEC-
Hast opbHTa NpeNCTaBAsieT OKPYXKHOCTb panuycoM R, omnpepenasieMblM H3
ypaBHEHHS:

my= —i— BH.: (7)

3aMeHuB quaa ycpenHeHHoe nojge H, (2), monyuum ycpeiHeHHBIH pa-
AHYyC DAaBHOBECHO! OPOMUTHI: :
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PaBHoBecHy10 OpBHTY NpeaCcTaBHM B BHIE:
| r=R (1+n), (9)

rae R — ycpelHeHHbI PajHyC paBHOBECHOH OpOHTHI;
1) — OTKJIOHEHHEe OT yCPeIHEeHHOro pajiuyca.
B nepBom NpHOGJHXKEHHH C YYeTOM TOJIbKO NEePBOH I'apMOHHKH BapHa-
ILHH 101 BEJHUYHHA 7 OnpejessieTcs BolpaxenueM [1]:
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C HOCTAaTOYHOH CTeneHbl0 TOUHOCTH MOXKHO CUHTATh.
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r=R (1+7V—2—cosN9 . » (12)

MakcuMaJabHoe OTK/JIOHeHHe OT YCpPeAHEHHOro pajHyca paBHOBECHOH

OpPOHTHI PaBHO
a— LI_? (13)
N2

BeanunHy «a» MOKHO Ha3BaTh NOTEPSHHOH UACTbIO alepTypHI.

ITo (13) npu u3BecTHOM ruyOWHe BapHalHH MOXHO ONpedeJHTb MH-
HHMaJbHOE KOJIHYeCTBO rpeGHel, eCcaH NPHHATH, YTO MaKCHMaJbHOe OTKJIO-
HeHHe OT ycpefHEHHOro pajaHyca R He JOJIKHO NDPEeBBIIATb BEJHUHHBI «a».

Hns skcnepHMeHTaabHOTO GeTaTpoHa MAaKCHMaJbHOe OTKJOHeHHe OT R
npu N=6, R=45 mm u [=0,25 cocrasaser 0,312 mm. MoxHO nmokasars,
4TO KoJeGaHHsl YacTHIL OTHOCHTEJbHO 3aMKHYTOH ODOHTHI OINHCBHIBAIOTCH
ypaBHenHeM Martbe-Xuasa [1]:

r"=r(a,+2g,cos 2t)=0;
: 2’42 (a,—2g,cos 28)=0, (14)
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M3 ypaBHeHHs1 (14) MOXHO NOJYYHTb NPHOJHKEHHOE BBIpaXKEHHE IJIs
yacToT OeTaTpPOHHBIX KoJebGanuil, C [JOCTATOUHOJ CTENEHbIO TOYHOCTH HX
MOXHO NPHHATL B BHAE:

2n+n’ f];
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Tak xak v? nponopuHoHaabHO (HOKYCHPYIOIHM cHiaM, To no (15) moxk-

HO OLEHHTL BeJIHYHHDI (bOKYCpr}OLU,I/IX CHJI, lISﬁCTByI()IIlHX Ha 3JEKTPOH B
OeTanOHe C asuMyTaJbHO- HLCHMMeTpH‘{HbIM HOJIeM : e

: 1 1
Vz“):—ﬂ, Sl 1.__.
+—2;{ NJ

f Pigily
o l4+n?) 4+ ——— 4 ..
e=ies (+n)+ e E
1o j2 ' 2n+n'
F=—n+4+ — f?— ——— 1+ .o - (16
ok Pl [ R o i )

. Moxmno nokasarnb, 4To B cyyae MarHMTHOTO MOJS «CHHPaJbHON» CTPYK-
TYphl yBeJuYeHHe (POKYCHPYIOLHX CHJI MOMKHO ONpefe]HTb 1o (opMmy/aMm:
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dopmyasl (16) u (17) nokaseiBaoT, 4To yBeanueHHe (HOKYCHpYIOMIeit
CHJIbl B PaJiHaJNbHO TJIOCKOCTH HEe3HAYHUTEJIbHO, B TO BpeMs Kak B aKcHalb-

HOH TMUIOCKOCTH (OKyCHpYIOILasi cuia yBequHBaeTc;I Ha 5 f?s uTo cocraBis-

er 1—5% or BennuuHbl (DOKYCHPYIOLIEH CHIIBI, gencmyxomeﬁ B Z-IJIOCKOCTH
IJist 6eTaTpoHa C a3MMYTaJbHO-CHMMETpDHYHbIM mnoseM. [lo6aBka 3a cuer
«CHUPaNbHOCTHy» NoJsA (17) MOXKET COCTaB/ATH TaKKe 3HAUYHTEJbHYIO BEJH-
yuny. B Gerarponax, paccuuTaHHbIX Ha HEeOOJbIIHE SHEPTHH (3—10 Ma3s),
BHIHMMO, MOXKHO OTPaHHYHTLCS PaiHANbHBIMH [PEOHSIMH, TaK Kak CHHPab-
HbIE 10J1I0Ca MPH H3TOTOBJEHHH (OJjiee CJIOMKHBI, YeM paaHajibHbIe.

B GerarpoHax ¢ asumMyTa/JbHO-CHMMETPHUUHBIM YIPaBJSIONIHAM MOJeM OT-
HOLLeHHEe HaNpsiKeHHOCTH MarHHTHOTO TOJsI Ha pafuyce pPaBHOBECHO[ Op-
OMTHI K CpeJHeH HaNPSKEeHHOCTH MArHHUTHOrO NOJsl Ha pajuyce PaBHOBECHOI
OpOHTHI, KaK H3BeCTHO, paBHO 1:2. IlpeacrasisieT HHTEpeC paccMOTPerh, CO-
XpaHseTcsl JH 3TO OTHOLICHHE B 6eTan0He g ynpas.nmomnM noJem, obJa-
JaloMIUM a3uMyTaJbHOU BapHalHerl.

B o6iem Bule GeTaTpPOHHbI peme YCKOpeHHsI XapaKTepH3yercs ciie-
AyOIHM ypaBHeHueM [2]:

_d_ HF 2ﬁSd<Hz>

dt 11 dt
rae [I— nepumerp op6uTH; S — nuiomiaab, oxsateiBaeMasi opburoit; H,— mno-
Je, ycpeJllHeHHOe BIOJb OpOHTHI, < H,> -—rmoge, ycpeaHeHHOe MO IMOBepX-
HOCTH, OXBaThiBaeMOH OpOUTOI, SRHE o :

, - (18)
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Tlocko/ibKy yC/IOBHSI JOJIKHBI OBITH BblépaHbI Tak, 4ToObl OpOHTa B
npolecce yCKOPeHHs -ocTaBanach HEH3MEHHOH, T. e., ‘{T06b1 II=const, To

g, 2958 gl Sl (19)

=l e

[TockobKy paBHOBecHast opOuTa 3ajgaHa B Buae (12), To mo H3BeCTHHIM
BbIpAXK€HHSAM MOXKHO ONpeNeNHTb MNepHMeTpP paBHOBECHOH OPOHTHI H MJO-
1anib, O\BaTbIBaeMy}O efo. Torna soipaxkenue (19) Gyner umers BHA:

gl 1 (HNZ) £ odie (20)
e [Hi 11—{—12n>'~” it
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Takum o6Gpasom, ajs GeTaTpoHa ¢ a3HMyTaJbHOH BapHalHeill MarHHT-
HOTO MmoJsisi GeTaTpOHHOE YHCJIO0 HMeeT BHJ:
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HanpnMep, i aKcnepnMeHTaanoro GeraTpoHa TOT MHOXKHTENb xapaKTe-
pHSUBaJICH BeJINYHHO

(1,007 '2 .
(1,0045)°

. Ha ocnoBanun nposeaeHHbIX npensapmenbnux OLIEHOK CBOJCTB ynpaB-
JA0IIero noist GeraTpoHa ¢ a3HMYTa/bHOi BapHallHeil MOKasaHa MPHHUH-
TianbHasi BO3MOXKHOCTb GETaTPOHHOTO PEKHMa YCKOPEHHs B MOAOGHBIX KOH-
CprK[IHﬂX Aunasnns Takke mokasas, uto (OKyCcHpYyIOlHe CBOACTBA TaKHX IO-
Jeil BhIlle, Yem B a3HMYTaNbLHO-CHMMETPHUHBIX MOJISIX, IPHMEHsIeMbIX B OObIU-
HbIX GeTaTpoHax. 3anycK 3SKCMepHMeHTaJbHOro OeraTpoHa Ha H3JydeHHe
NOATBEPAN/ NMPaBHIBHOCTL BBIBOJIOB. : :
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