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JLns npOCTOTH! MHTErpaibl THNA _[ | b, [?dr, B3ateie no o6bemy V' oGpasua,

Oynem oGossayate uepes V|, [*. Torma. ucnomsys (6.78). yc/osuio
CTauMOHapHOCTH O0¢F =0 MOXHO npunaTh BUI

o[V, BB, 4 2;]( ibV——TA)ler:O. (6.79)

[e XeH, “CBepxnpoBogmMmMmocTb MeTa110oB 1 cniiaBoB”™. CTp.203 1 HMXKe.



oo (— 10V — 2 o) by =— aby, (6.754a)
IT0 ypaBHeHHE MOXHO HECKOJIBKO ynpOCTHThb, NPUHAB BO BHHMMaHuWe, 4TO
¢byukuus P, YynoBieTBOpseT ypaBHeHHIO (6.75a). Iljis 3TOro nonoxum
A= A,+ A, rae A,— coorBercTByouufi nomo H, BEKTOP-NOTEHLHKA,
onpenenseMuit cooruHowenuneM (6.7560). IHobGaska A, nosiBnsercs BCriel-
CTBUE TOI'0, YTO, BO-MEPBbIX, NPUIOKEHHOEe MNOJe HeCKOJbKO MeHblUE,
yeM H,, U, BO-BTOpPHIX, B OOpaslie BO3HMKAIOT CBEPXMPOBOAdAILNE TOKH,

Boinensst B ypaBHeHuu (6.79)
YJieHsl MEPBOrO Mopsaika no A, M Hcnoyw3ys (6.75a), HaXomuMm

P, 1 ——
Blo f— A -I,=0, (680 6

jL“—""%'[‘I’Z(— [hV "——2::' Ag) Y, —+ Komna. conp.] (6.81)

— NJAOTHOCTb TOKa, COOTBETCTBYIOLLAA HCBO3MYUICHHOMY pelleHHuIo,



Mnterpupys B (6.80) BTOpOR unen no uactsam u nonaras rot A, =h,, roth,=
== (45/c) j,, OKOHYATEJIbHO NOJy4yaeMm

B[V, [ — 7 By - B,=0.  (6.82)

2. Ces3v MexcOy nosem u napamempom nopsora.

[MonowuM  p,(ry=H — H,, } k(1) (6.83)

rie mnoJsie fi, ONMMCHIBAGT BKJIAZ CBEPXNPOBOMAILMX TOKOB I).

s Belyuc/eHuss nojs A, mnNperBapuTelbHO LOKAXEM Clielyollee
ceoficteo. Ecau 1P, oTBewaer HaMHHM3IIEMy COOCTBEHHOMY 3HAaYEHHIO
— o = hw,/2 ypaBuenns (6.75a), TO aunut moxa j; COBNanawT C LUHUAMU

== const.
¥, | (ookasartesibcTBO — CM. [le JKeH)

eh 0O eh 0 . 6.86
‘m 9y IIIJL '2' ij m Ox IILLF' (6.50)
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Cpasuupas (6.86) u onpenenenue roth,=—(4n/c)j,, nerko noayyure
ABHOE BulpaXk€Hme Jis nonsa b, BO3HHMKAKWIEro M3-3a Hajuyua CBEpPX-
NpPOBOASAIINX TOKOB

h =~—431:—-]1]J,_ |, (6.87)

s

[TocTosinHass WHTErpupOBaHMS BbIOpaHa paBHOW HYMO U3 YCJOBHS, YTO

[P, P=0 npu h,=0. IloacraBnaa (6.83) u (6.87) B (6.82), okonua-
TeJIbHO HAaXOLUM

BT Pt | b, P (H — Hg

4n:eb

9, P)=0.  (6.880)

[Tone3no mepenucath 3TO YpaBHEHHE B HECKOJbKO MHOM BMIE, MOJIOXKUB
[P, |="U,f ¥ BBONY BEMHYMHH % U H, C NOMOLILID COOTHOLUEHUH
(6.26) u (6.64):

(1 —5) P (1 = 7) P=v. (6-680)



4 Yepes Hero n Bbipasnm
OT TvnNa peLLETKM 3aBUCUT TOMTIbKO OTHOLLEHME ————=P4, CBOGOHYIO SHEPTUIO

1. Uunykuus B, no onpenenenmio, mpeacrapisieT coGoit pesysbTat
yepennenuss noias H-h,. C nomouinio (6.87) ee MOXKHO NPENCTaBUTDH
B BHIE

—- 4rieh ——s __ H = (6.90)
B=H-{+h,=H — [, A =H V5 2.

2. TI1nOTHOCTL C€80000HOL SHepeuw F MOMXHO BBHIYHCIMTBL, HCXONSA
) o | . 2e 2 he
w3 (6.9) u (6.11): F=F,+alp P+ §| b1+ g0 |(—0V—2 A) o[ + o
@b +BIb P+ 55, (— 187 — 2 A) =0,

. H; — K’ 73 2y fi i Wer — 2L
F — 8;‘: f4+_:"i-' BbIpa3uM h? qepes /, f2 H f4- £= 81t 1'|’(5"‘52_"1) ﬁA |
)

dF
431:-'3-3-—1'1,



OT60p TMNA peLLeTk N0 MUHUMM3ALMN aHeprun; — HaUMeHbuleMy 3HA%EHUR) B,

KeagpartHas: C = const

B, =1L18;

B—H

H—H,

4n

4P, (2x2—1)

mpeyzoavtast Cp,,=C,  Ci=iC,

B, = 1,16,

Cnepayet 13 ypaBHeHunin ansa F(B) n H(B)
npuBeAEHHbIX BblLle

HaknoH M(H) 6onbwioii npy k — 1/7/2



3. CmellaHHOoe cocTosiHMe Npu B << H (A6pukocos, r1.18)

[Tpu mManbix Mosisix pacCTOsIHUE MeXKy BUXPEBBLIMU HUTSAMU CTAHOBUTCS
CTOJIb GOJBIIMM, YTO OHH SIBJSIOTCS MOYTH HE3aBUCUMBIMU U B MEPBOM
NPUOJTUKEHUU Mbl MOXKEM pacCMaTPUBAThb OIHY BUXPEBYIO HUTh. BBemem
LHUJIHHAPUUECKYI0 CHCTEMY KOopauHaT (p, 6, z) U ocb z HampaBUM BAOJb
OCH BUXPeBOW HUTHU. BeKTOpHBIH MoTeHIHA BbiOepeM MepreHauKYAsPHbIM
panuyc-BekTopy p, T.e. A = Ay.

Ecnn 3anucate W = f-exp(iy) (f =|¥|), To Tok B enununax ['JI umeer
Bun j = f4(Vx/» — A). Tak kak f? = ngs/2 — MJIOTHOCTb 1Map B KOHJEH-
caTe (ns — MJOTHOCTb «CBEPXMPOBOASILIUX 3JEKTPOHOB»), TO Vy/» — A
urpaet poJib UX ckopocTH. [lostomy BBegem 0003HaUeHUe

vs = Vx/»x— A.



d [ d
T (p %) +v f=f-F, (18.37)

- 2
~T vs f° (18.38)
Y 2
H=(rotA), =—p 1d—p (pvs) + — 5(p). (18.39)

H = rot A = —(rot v, — ' rot V),

['pannunble yenoBus K ypaBHeHUaAM (18.37)—(18.39) caenyrouiue. Ilpu
p—o f—1, H— 0 (a caepoBarenbHo, u vs — 0). Ilpu p — 0
ve — (22p)~!; ato cBszao ¢ Tem, uto Vox = p '0x/00 — p~!. Uro
Kacaetcs f, TO OHO He JNOJI2KHO OeCKOHEUHO BO3pacTaTb HU MPU KaKHX p.



Peluienue ypaBHeHHU B 0011leM caydae MOXKeT ObITb MOJy4eHO JIKIIb Iy-
TeM YHUCJEeHHOro HHTerpupoBaHus. OnHako npu s > | neso cyllecTBEHHO
ynpouiaetcsi. YToObl 3TO NPOAEMOHCTPUPOBAThL, 3aMETUM, UTO PACCTOSIHUS,
Ha KOTOPBIX CYLIeCTBEHHO MeHseTcs (pyHKuus vs, — 310 p ~ 1. Uro
Ke KacaeTcss (pyHKUMM f, TO OHa 3aMeTHO MeHseTCs Ha pPacCTOSTHUSIX
p~ x ! < 1. Beuny astoro B ypasHenuu (18.38) MOXKHO 0XMAATb, UTO
¢yukuusa f yxe nocturaa sHadenusa f = 1. [logcrasnsa (18.39) nasa p # 0,
noJiyyaeM ypaBHEHHE NS Vs; €r0 pellieHue

vs = Ki(p)/», (18.41)

roe K; — dyukuus MaxknoHanbna, yxke nosiBasiBiasics B § 16.5.
B ypaBHeHuu a/asi f MOXKHO MOJb30BaTbCS ACHMITOTHUUECKHUM BUOM
vy IJS MaJbIX PACCTOSAHUM, T.e. vy & (sp)~'. Ilopcrasass sto B (18.37),

rnoJiydyaeM
[,o—l di (,o j—f)) _ p‘zf] _ P (18.42)



PelieHre 3Toro ypaBHeHHs Ha PAacCTOSIHUAX p > | (HO, KOHe4Ho, p < 1)
PaBHO

fe=1-(xp)~= (18.43)

[Ipu p < »~! npeanonaraem f < 1 ¥ HaxomUM

I = Cxnp, (18.44)

/% f ) MarHuTHas UHOYKLUUS

(Npn p -0 CUHTYNSIPHOCTb pexeTcs Ha 1/ 3¢

[TTOTHOCTb TOKa
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