




























































































































































































































































































































































































































































































































































































































































































































































































B y3koii obnactu BGnu3u mopora (mpu Ay — 7vo < A;7Yp) LIMpHHA MaKeTa
BCB He mana, u pasnoxenue (57.14) dopmynsr (57.6) yxe He ClpaBeIUBO.

IIpn akcHabHON CUMMETPUM POJIb TEIUIOBBIX (pIIyKTyalmit Oymer ele MeHb-
11Ie, B YaCTHOCTH, NONPaBKa K 00weMy yucily /Ny UMeeT He CTelleHHYI0, a 3KCIIO-
HEHIMAJIbHYI0 MaJIocTh 1o mnapamerpy A;. Bmecro (57.16) u3 (57.6) moxuo
TOJTYYHUTh

Py Ay ] [7—A7]
+nN— Ay ~| k2 PRl N P PN detow. N 57.18
Yo mnm =2y [ 19k 300520 1P L 4,4y WIS

Cneyer OTMETHTh, YTO CYyIIECTBEHHOH OCOOEHHOCTbIO MEXaHM3Ma Or paHHYe-
Huss KH HenuHEeHHBIM 3aTyXaHWeM BOJIH SIBJIA€TCA CHHTYJISPHOCTh (DYHKIMH
pacnpenenennss BCB n,(k): ecnun mnpeHeGpeub TeIwIOBBIMHM GIyKTyaUMsAMH,
1O n; OyneT OT/IMYHA OT HYJIA TOJBKO B HEKOTOPBIX TOYKaX K-MPOCTPaHCTBa,
JIMHUAX WIK TIOBEPXHOCTAX (B 3aBUCHMOCTH OT CUMMETPHH 3a/1auH) , IOJTI0OKEHHEe
KOTOPBIX OTIPEIeIIAETCA U3 YCIIOBHSA BHELIHEH YCTOHYMBOCTH

a 5
;—[—A'yk + 9 ()] =0. (57.19)

IIpu 3TOM cTanmoHapHoe pacnpenenenve BCB onpenensiercs u3 ycnosus GanaHca

Avg =7 (ny). (57.20)
HerpuBuanbHbIi MOMEHT B TEOPUM BO3HHKAeT, €CIM HeOOXOOMMO YYMTBIBATH
TerioBble pnykryanuu. Torma npu cnaboM HeTMHEHHOM 3aTYXaHWM BO3HHUKAIOT
nonpaBku k ¢opmyne (57.20), 3aBucsime or cuMMeTpun 3agaun (cMm. (57.16)
u (57.18)). Ecnu xe HelMHeHHOe 3aTyXaHMe BEJIMKO, TO pacnpenenenne BCB
MepecTpauBaeTCs KapAMHaIbHO M ¢opmynaa (57.20) HecmpaBemIMBa maxe

npuGnusuTensHo. BMecto Hee cm. (57.13), rae Ny ~ (Ay)!/2.

57.2. CronkHoBHTenbHbIH Mexann3m orpahHuuenuss KH. C yBenwueHnem Haf-
KPUTHYHOCTH uyMcna konudecTBO BCB n; pacter, Tak 4TO CTaHOBATCA CYILECT-
BEHHBIMH He TOJIbKO B3ammopeiictBie BCB c TermnoBbIMH BONHAMH, HO M UX
CTOJIKHOBEHHUA MeXMy co60ii. UeThIpeXBOIHOBBIE MTPOLIECCHI

w(ky) t wkz) = w(ks) + w(ks), (57.21)
B KOTOpBIX yyacTByWT TONbko BCB, He BbIBOOAT 3Hepruio u3 cucremol BCB
W INO3TOMY, Ka3aloch Obl, HE MOTyT OTPaHHYUTb KHHETHYECKYI0 HEYyCTOWYH-
Bocth. Opnaxo mnpouecchl paccesiiuss BCB (57.21) npuBOOAT K yIIMPEHMIO
dyukumuu pacnpenenenus BCB 3a rpaHuupl o61acT# HeyCTOWYMBOCTH, NPHYEM

C YBeJIMYEHMEM Ha[KPUTHYHOCTH IUMPHHA (YHKLMH pachpeielieHHs pacTeT
TaK, YTO pe3yJIbTHPYIOLMi 6anaHc 3Hepruu cobiiofaeTcs:

J [Avg — v (ny)]dk =0. (57.22)
370 yciI0BHe OmpefieNsaeT 3aBUCMMOCTh LIMPUHBI GYHKUMHU 1y (K) OT HamKpUTHY-
HOCTH: ob1wee Yucito Ny TOIDKHO GbITh TAKMM, YyT06bI mpoueccsl (57.21) oGecre-
ywu Tpebyemyto mmpuny HK.

Ilpu GonbLIOW HANKPUTHYHOCTU TEIUIOBBIMH (IIYKTyalMsAMH MOXHO Tpe-
HeOpeub M YyUMTBIBATh U3 MPUXOJHBIX WIEHOB TONBKO Dy  45. Y3 MexaHnamon
HEJTMHEHHOTO 3aTyXaHWs MBI ABHO Gy[ieM YUMTBIBATb TOJIBKO Yy 45 OCTaND-
HBIE ClIaraeMble, €CJIM OHM CYIUECTBEHHbI B CDABHEHMH C Yy 45, OYIyT CUMTATh-
CAl BKIIOYEHHBIMH B Yy = Yo(K) + Yyz 45 + - .. B pesymbrarte ypaBHenue (57.3)
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NepenychIBaeTCa B BUIE
on, (k)
20t

rae Je1, Ynr a5 ¥ Ony 45 320A0TCS BBIPOKEHUAMH (56.14), (57.2). Cnyuait

cepryeckoil CMMMeTpUM Haubollee NMpocT [IA aHanu3a. Ilockoneky n; He 3a-
BUCHUT OT opueHTauu Kk, Jo; = 0. Beibupas n, B Buge

ny(k) = N1(k)/4nki, k=1k|-ky, Ny=[Ny(k)dx, (57.24)

= (Mg — M) m (k) + Jelni ()} — vy g a1 (K) + @y 4, (57.23)

¥ BbinoNHAA B (57.2) MHTerpupoBaHMe IO yrjaM, moiyuum Bmecto (57.23)
2

Ni(k)= 75 S N1 (k1) N1(k2)N1(k3) 8 (k + Ky — kg — K3)dK1dKadKs,
Vst Y K
(57.25)
Yes = Y0 +FIN? — Ay, (57.26)
F? =2n| T |?/kyv;. (57.27)

YpaBHenue (57.25) coBmagaer mo BHAY C ypaBHeHHeM i HOPMBI MaKeTa
IICB mo vacrotram (51.13). Ero enMHCTBEHHBIM YCTOMUMBBIM DELUEHHEM SB-
nsercs

2koch(mk/2ko) '

rae 3¢dexTHBHasA LIMPHHA MTAKeTa Ko M ero MHTerpasbHas BeJIMYUHA OTpeelis-
I0TCSL U3 YCIIOBHH

‘Yef = 7”"%/29

Ny (k) (57.28)

) (57.29)
F2N% =9"k3/2+ 7.

3pech MPOMCXOMMT KOMIIEHCAlMA CJIaraéMoro C HeJIMHEHHbIM 3aTyXaHHEM
YNL 45> COOTBETCTBYIOIMM MPUXOMIHBIM criaraemMbiM @y, 4, Tak utO (57.29)

(c yuetom (57.26), (57.27)) nepenuchiBaeTcs B BHIE
Ay=17y, +7"k3/2. (57.30)

Takum oGpaszom, 3¢ dexTHBHOE yBenuueHue 3atyxanus BCB Ha Bemmuuny
v"k%/2 npoucxomut u3-3a ymmpenus nakera BCB B pe3ysibTare ueThIpeXBOJIHO-
BBIX IpoueccoB paccesiuusa BCB npyr Ha mpyre. Ucmonsays (57.29) u (57.27),

npencrasmuMm (57.30) B Bume
Ay=7, + %-71\/1,,45,

2 _ (57.31)

m(TN1)*[kyvy = Ay — 0.

910 03HaYaeT, YTO 3HPEKTUBHOCTb CTOJIKHOBUTEJIBHOTO MEXaHU3Ma OTpaHHye-

HUsS KUHETUYECKOM HeyCTOWUYMBOCTH COBIAIa€T C TOYHOCTHIO 0 Yucia (paBHOro

1/2 B cdepuueckU-CHMMETPUUHOM Ciydae) ¢ 3¢ GbeKTUBHOCThIO MeXaHU3Ma He-

JIMHEHHOTO 3aTyXaHHA NpPH ~BBIKIIIOUEHHOM ™ NpuxomHoM wieHe ®p7 45. B cry-
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yae GoJlee HU3KOH CHMMETPUH 3(P(HEKTUBHOCTh CTOJIKHOBUTEIBHOTO MeXaHU3Ma
HECKOJIBKO BBILIIE,

57.3. KuneTnueckas Hey CTOMUMBOCTB NpH 0osbIIoi HanK puTHuHOCTH. C pocTOM
HaJIKPUTHYHOCTH pacteT aMmutyga BCB u pasBuBaercs HOBasi KHHETHYeCKas
HEeyCTOWYMBOCTh, MPUBOAALIASA K HApaCTaHUI0 BOJIH TPeThero rnokonexus. Ecnu
upcno [1CB mopsipxa mnu npeBocxonut uucno TCB, yuacTByowmx B mpoueccax
pernaKcalyy BOJIH CIIEAYIOIIMX MOKOJIEHHH, TO MOXeT Pa3BUTbCA lLieJlasg Mepap-
XA KMHETHYeCKHMX HeyCTOHYMBOCTEH, BO3HMKAWIUMX B pe3yibTaTe I0CTEN0Ba-
TeNIBHBIX pacrnafgoB BoOJH. IToyHas kapTHHa BO3HMKAMOILMX IPU 3TOM ABJIEHWH
oTCcyTCTBYeT. B HacToslee BpeMs HOCTaTOYHO MOOPOGHO MCCIIeIOBAHa MepapXust
HEeyCTOMYMBOCTEH, BO3HHKAWOIIMX IPH MNapaMeTpuieckoM Bo36Gyxnaennu CB
B AOM B cnyuae, koraa paspetuens! pacnanpl CB Ha CB u 3By [147] . IIpu atom
BO3HHMKAaeT LEeJbIH pAJ KHHETHYECKMX HEYCTOWYMBOCTEH MEPBOro MNOPAOKa,
KOTOpBIe, OTHAKO, He MOT'YT IPUBECTH K 3HAYUTEIIBHOMY TOTJIOIIEHHUIO SHEPTHH,
nocrymnarouiei o1 Hakauku. OrpaHuyeHne aMIUTUTY[] BOJIH B 3TOM Cllyyae CBA3aHO
C TIPOleCCAaMU CITMSHUA BOJIH BBICLUKX NMOKOJIEHHH ¢ 00pa30BaHHUEM OTHOCHUTEIIb-
HO BBICOKOYAaCTOTHBIX ObICTpO penakcupymoimmx CB.

Ilpu panmpHedIIEM POCTE MOILHOCTH HAKAYKH, IMO-BUAUMOMY, MPOMUCXOIUT
nepexof OT c1ab0 HEpaBHOBECHOI'O K CWIBHO HEPaBHOBECHOMY (TypGyJeHTHO-
My) COCTOSIHMIO BOJIHOBO# CHCTEMBI, KOT/1a BO3GYX/IeHbI BCe CTENeHH CBOGOMIBI
¥ PETH3YI0TCA IUIaBHbIE CIIEKTPBI KOJIMOTOPOBCKOTO THIIA.

3amauu

3apava 11.1. OnpepenuTh MOpOr KHHETHYECKOM HEYCTOWUMBOCTM MEPBOTO MOpSAKA
Wi CnMHOBRIX BONMH B 'AOM JIII B mpoueccax pacmaja MarHoHa Ha jgpa ¢oHoHa [147].

Ykaszanue. B xauecTBe aMIUTMTY[BI 3TOTO MpPOLECCA MOXHO B3SATH Cllefiyloliee MOMENb-
HOe BbIpaKeHHe :

2 2
€o €o

2
|U(kqq’) |? =2£zweanﬂq'[ 2 ] [e (k).

+
2 z, 2
a— g € ——Qq.

rae «* (k) =e; +s*k* — yacToTa MarHoHa, g =cq — vacToTa OHOHa, § > ¢, § — Mablit
napameTp MarHUTOCTPHKIMH, Wey > Qq, € (k) .

3apaya 11.2. PaccmoTpers KH mepBoro mopsimka oTHocuTenbHo pacnapa IICB Ha CB
¥ GoHOHBI (cM. M. 56) B mpepene a =s/c > 1 [219].

3apaya 11.3. IonyuuTs ycnoBue O MOpOra KUHETHYECKOW HEYCTOMYMBOCTH B aHH-
30TpOIHOM Cpefie NPH CHIIBHOM YNIPYT'OM pacCesTHHH.

3apmava 11.4. OnpepenuTh UMpPHHY W WHTEHCHBHOCTH MakeTa BCB B m3oTpomHo# cpepe,
oGyciioBIeHHbIe YeThIpeXMarHOHHBIM paccesiHMeM, eCllM OTpHLaTeNbHas No6GaBKa B 3aTy-
xanue CB umeer BUA

P 0 mpu k <k,,
A—v'(k —k,) npu k>k,,

a aMIUTUTY/Ia YeTBIPEXBOJIHOBOT'O B3aumoeicTeus nocrosuua (B.C. JIyrosuHos, I'.E. ®ansb-
KkoBHY, B.B. Yepenanos [147]). .

Ykasanue. YHoGHO BOCIONB30BAaThCA BAPUALMOHHBIM INPMHUMIIOM, PACCMOTPEHHBIM B
§ 52.

3apaya 11.5. Onpepenuts ycnosus 6anaHca Tpex MAaKeTOB BOJIH B M30TPOMHOM cpene,
U3 KOTOPBIX OAMH sIBNIsieTCsl Y3KUM nake1oMm IICB c yacToTo#f w; ¥ BOJTHOBEIM BEKTOPOM
k,, Apyro# — c uacToTo#t w, W BONHOBLIM BEKTOPOM K, , HAXOIUTCS B OGIACTH KMHETHUeC-
KOH HeyCTOWUMBOCTH, & TpeTHit 06pazoBaH B pe3dymbrare cmusiiuit BCB u I[ICB w, = w, +w,
[147].
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3apava 11.6. Onpepenuts nopor KH nepBoro nopspgka 8 usorpondiom ®M ¢ 3akoHoM
nucnepcuu CB:

Wi = w, + weyx (@k)?

M He 3aBHMCAIUMM OT BOJIHOBBIX BEKTOPOB MAaTPHYHBIM 37IeMEHTOM TpeXMarHOHHOT'0 B3aUMO-
ne#ersust V,,, =V = const.

Ykazanue Kpome npoueccoB pacnama I[ICB Ha mse BCB, Heo6XOmMMO yYecTh TaKxke
npouecch! cnusiiusg BCB u I[1CB.

Oreer:

87,72 (wWp — 2wy) 1/2
(w, — “30)1/2(“92 _wo)1/2 ’

[V 1?Nee= [

roe Ng; — moporoBoe kommuecTso IICB, w
BCB, w, +w, =wp/2.

u vy — YacTOThl M 3aTyXaHHS NMaKeTOB
1,2 1,2
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