







































































Ak ~ Ko. Takoe cocTosiHMe AABNAETCA CWIBHO TYypOYyJIEHTHBIM, K €r0 M3YUEHHIO
MBI IPUCTYIIMM B CIIeyIOLIEM IyHKTe.

32.3. Cpennme xapaKTepHCTMKH aBTOKoJIeOaHWit mapsl. BHavane oueHuM wLiu-
puHYy BO30YXXIeHHOH B K-npocTpaHcTBe 06/1aCTH NMPH NPOM3BOJIbHOM HAIK PUTHY-
HoctH. W3 S-teopum cremyet, uTo B OGCyXJaeMOM HaMM Ciyyae, Korga Fi
MaKCHMallbHa B TOUKe K, TaKeT apaMeTpUuYeCKH BO30Y K/IEHHBIX BOJIH perlak-
CHpYeT K CTOSYed MOHOXPOMAaTHYeCKOW BOJIHE C K = Ko, €CITM HHAMBHIy AJTbHbIE
¢$a3bl BOJIH MOXHO CUMTaTh CIlydyalHbIMH. JUIsi CllydaiiHOCTH a3 JOCTAaTOUHO,
uTOGBI a3kl ABYX BOJH B IaKeTe PACXOOMIIMCh Ha BETHUYMHY NOPAKA EIMHMIIBI
32 BpeMs, MeHbllee XapaKTePHOrO BPEMEHH HCIIHHCHHOI‘O B3aUMO[IEHCTBHU.
310 mpoucxomut B makere ¢ (Ak)% > k3 = SA%/w". Mostomy maker ¢ Ak > ko
CyXaeTcs 0 pa3MepoOB K ~Kg, a €r0 CPe[HAA aMIUINTy/a PeJIaKCUpyeT K BeJlH-
yuHe Ao. Ecnu xe Ak <Ko, TO TakOH MakeT HEYCTOWYMB C HHKPEMEHTOM
(32.14) oTHOCHTENBHO BO3MYILUEHHi C K ~Ko H, CIefoBaTelbHO, Oyner pacuiu-

patsesa 10 Ak~ ko ~ (SA3/w™)' /2. NoguepkHeMm, uTO BO Beeii o6nacTH TypGy-
JIEHTHOTO anKeHux MHKPEMEHT HeyCTOHYHBOCTH (32.14) nonoxurenen B y3-
KOM crioe K " < SA}/V B6IM3M IUIOCKOCTH Klv, Te. paccMaTpuBaeMas HaMH
TypOYJIEHTHOCTb SIBJISIETCS IIOYTH [IBYMEPHOM:

(K“ /KJ_)2 z;S’.*‘t(z)/(adk <1. (32.19)

Cpennuit ypoBenb TypbyneHTHOCTE A? He MOXeT CWJIBHO OT/IMYATHCA OT Be-
nuuuHBl A3, ompenensemoit popmynoit (32.2). IeHCTBUTENbHO, KaK OTMeYa-
JIOCh BbIllle, MOHOXPOMATHYeCKasi IUIOCKas BOJIHA yCTOHYMBA OTHOCHTENIBHO KO-
POTKOBOJIHOBBIX BO3MYILIEHHUH C K =~ kg, TOJBKO €CIIH ee aMIUIUTy/la paBHa Ag.
OueBHIHO, YTO TaKas HEYyCTOHYMBOCTh COXPAHAETCA M AJIA Napbl, IPOMOMAYIIHU-
poBaHHO# ¢ k <kg, 103TOMY, ecnii A% 3aMeTHO oT/IHuaeTcs oT A3, TO BO3GyxK/Ie-
Hbl KOPOTKOBOJIHOBbIE MOMYJIAIMH, YTO IPOTHBOPEUMT IIOJIyYeHHOMY BBILLE
yTBepxaeHnio o6 y3octu maxera. Takum 06pa3oM, pasBUTHe HEYCTOHUMBOCTH
IUTOCKOW BOJIHBI NMPHBOAMT K CH/IbHOW KBa3HIBYMEPHOU TypOyJIeHTHOCTH BOJIH
mopynsuuu A (r, £) O CpeTHUM ypOBHEM

A2~ A2 =h2 V- 228, (32.20)

ryOMHON MOAYIAUMH MOPSAAKA eIUHHMLBI, XapaKTepPHOH YacTOTOH [BWXKEHHA
hV — 7y M XapakTepHbIM MaclITabOM B KOOP/IMHAaTHOM INpPOCTPaHCTBE r, =~

~Kg! ~ kg (w/SA3)Y/?. MoxHO ckasaTh, 4TO BO3HMKAET UHAMHMYECKAS COTH-
TOHHAs CTPYKTYpa C [UTHHONH KOTEPEHTHOCTH TOPSAIKA Pa3MepoOB COJIMTOHOB,

T.e. Ag'(w"/S)'/3, KOTOpasi CYLIeCTBEHHO MeHAeTCs B IPOCTPAHCTBe 3a
spemsa (hV — y)~!

32.4. PaspyleHHe CONIMTOHOB M MEXaHH3M OTIPAHHYEHHS AMIUMTYOBI KOJI-
nancoM. B Tex obGnactsax, rae aMIUTMTyIa COJTMTOHOB B mpouecce TYpOyIeHTHOro
OBIKEHUA OKa3ajlach aHOMaJlbHO Gonbluoit, 4 > Ay, B ypaBHEHUAX OBIKEHHSA
MOXHO npeueﬁpe% 3aTyXaHHeM M HaKauKoM, TaK KakK 3a XapaKTepHOe BpeMs
3amaun (SA?)™' cucrema IIB He ycmeeT CymieCTBEHHO OGMEHATHCS SHEpPrueil
C TEPMOCTaTOM M Hakaukoi. B 3Tom mpubGnwxeHuu ypaBHenus (32.1) omuchi-
BalOT HeCTAallHOHApHOe MOBe/leHHe Napbl BOJH B KOHCepBaTUBHOM cpefe. [Ipexne
BCEro MOKaXXeM, YTO fIBJIEHHEe KOJIJIalica XapaKTepPHO He TOJIbKO s orubaroiien
MOHOXPOMAaTHYeCKOH BOJIHBI, HO W I Mapbl BOJNH. I 3TOrO OTMETHM, UTO
HENMOCPEeCTBEHHBIM BBIYMCIIEHHEM MOXHO YOeIMThC B TOM, UTO YypaBHEHHs
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(32.1) (mpu y =h =0) UMEIOT CIIeIYIOIIHI MHTErPAJT [BIKEHHA
I=%w"[(IVA|> +|VB|*)dr+ KT [(14|* +|B|*)dr+2S [|A|* | B|*dr.

(32.21)

Ilanee MbI MOKaXEM, UTO €ro 3HaK BO MHOT'OM ONpe/esisgeT IBOJIIOLHUI0 CHCTe-

Mbl. PaccMOTpUM IJifi 3TOr0 BTOPYI0 NPOM3BOMHYIO OT CYLUECTBEHHO IOJIOXKH-
TEJIbHOM BEJIMYMHBI

R=%w" [r3(|AI1* +|B|*)dr. (32.22)
HenocpeacTBeHHbIM BBIYMCIIEHHEM C TIOMOLIbIO (32.1), B x0oTOPOM IO Mapa-

metpy (SA%/w) € 1 moxHO npeHeGpeyb BTOPHIMU MPOU3BOIHBIMMU MO Z, TaK
xe, KaKk B 1. 12.4 rJ1. 3, MOXHO 10Ka3aTh, 4t0 d2R/d¢* = 2I, oTKyna crenyer

R(£)=1It? + 2at + B, (32.23)

rie o U 3 — MOCTOsIHHBIe MHTerpupoBaHus. Bumano, uro npu / < 0 3a KOHeUHOe
Bpems R () CTaHOBHMTCS OTPHUATESBHBIM, YTO IIPoTHBOpeunT (32.22). 10 03Ha-
yaer, uro peilenue ypaBHenuil (32.1) ”paspyuraercsi” 3a KOHeYHOE BpeMs,
T.€. nosABJIsAeTcsa ocobenHocTs mpu 7 = 0.

PaccMOTpUM sIBJIEHHUS, POMCXOAAIIME PH KOJUIance COMUTOHOB. OueBUIHO,
YTO MPU U3yUYEHHH IBOJTIOLMH KOJUIATNICHPYIOLIETO COTMTOHA MOXHO He YUHTBIBATh
BIIMSIHHE HAKAUKM U 3aTyXaHus. YpasHeHue (32.4) mepexOOuT NpH ITOM B He-
JIMHERHOe MapabonuyecKoe ypaBHEHHe, CBOMCTBA pellleHH KOTOPOro 1nojapobHo
M3yYauch B CBfI3M C 3ajaueil o camodokycupoBke cBera. Kak nokaszaHo
B.E. 3axaposbim u B.C. CsiHaxom [108], ammuTy/ia B LeHTpe CONIUTOHA GBICTPO
pacter co Bpemenem: A0, ) @ (¢t — to)~2/>. Tlpu a1OM pamuyc conuToHa
YMEHBLIAETCA TaK, YTO B IPOLECC CXIOMNBIBAHUA 3aXBATBIBAETCA CTPOTrO OIpe-
JelIeHHOe KOITMYeCTBO JHE Pruu

I=w[|A|*dr=186w"w/|28 +T]|. (32.24)

IIpu yBenuWueHWM aMIUTMTYAbI BOJIH B KOJUIANICHPYIOLIEM COJIUTOHE CTaHO-
BUTCSA CYLIECTBEHHBIM HeJIMHEHHOe 3aTyXaHHe, KOTOpOe NMPHBOJIUT K ObICTPOMY
BBITOPAHUIO 3HEPrUU CONHMTOHA. OueHUM 3¢ deKTHBHOE HEHHEHHOe 3aTyXaHue

Y1 = LKy ITWA] ~ 11, (32.25)

‘roe T — BpeMs MeXAy ABYMs IMOCIJIe[OBaTeNIbHBIMH KOJUIAIICAMU B 00J1acTH
¢ pa3aMepoM K;2. M3 coobpaxeHuil Pa3MEPHOCTH MOXHO MOJIYUHTb, YTO T ~
~ V)" npu h>h,.

Yuer 3TOro MexaHW3Ma [UCCHUIIALMK YHEPTHH NMPUBOJHUT K TOMY, UTO CPEHAA
aMIUTUTYZIa TYpOYJIEHTHbIX MyJIbCAlMi CTAHOBUTCA MeHble A, a BOCHIPHHMYH-
BOCTb X " C POCTOM aMIUTHTY/IbI A He yGbIBaeT, a BHIXOMIUT Ha ILTATO, COBMA/AN0-
111ee MO MOPAMKY BEMYMHBI C X B MaKCHMyMe.

IepcrieK THBHBIM METO/IOM 9KCIIEPUMEHTAIBHOTO U3yUeHHsI CHITbHOHM COTTUTOH-
HO¥ TYpOyJIEHTHOCTH IapaMeTpuyecKy Bo30yxneHHbIx CB siBnsieTcss uaMepenue
CNEKTPaJbHOH IUIOTHOCTH 3JIEKTPOMAarHUTHOro uanyuenus ®M Ha uacrorax,
GIM3KHX K YaCTOTe HAKAYKH W, .

IIpu h < h,, xorpa KOJIaNChl peikH, CIeKTpaJIbHask ITIOTHOCTb IIyMa Grinu3ka
K rayCCOBOM ¢ LIMPHHOH | w— wp| ~ v(p— 1)'/2 Tipu h > h, 3ameTHbI# BKITa]
B H3JlyYeHHE BHOCAT KOJUIANCHPYIOLIME COJIMTOHBI, y KOTOPBIX ha3a mapbl
W(r, t) “oTpeiBaercs” OF (a3bl HAKAUKK W HAYMHAET GBICTPO BPAILATBCSH, TIPY
156



atom: ¥ ~ (¢ — to)“l/ e, Beictpoe Bpamenue ¢aspl MPUBOOUT K YIIHPEHHIO

cnextpa uanyuenns (h%),,, M0 KOTOPOMY MOXHO PerHCTPHPOBAaTh KOJUIAICHI.

Moo nokasats, uto (h?),, ~ | w — wp |=7/4.

HenuneiiHoe 3aTyXaHue, OrpaHUYKBalLee aMIUIUTYAy B Koytance A < Apax,
[OJDKHO 0Ope3aTh 1IyMOBO€E U3JTyYeHHe Ha YacToTe

SAmax = | Wmax — wp |.

3apgauu

3apaya 6.1. BLIMMCIUTE 3aBUCHMOCTB OT BpeMeHH MOTTIOLEHHON MOIHOCTH Ha JIMHeHHO!
CTaMd PpAa3BUTUA [apaMeTPHYEeCKOW HEeyCTOMUMBOCTH IIPH MTIHOBEHHOM BKIIIOUCHHH
HaKayKH.
Yxazanue. icnons3oBaTs ypaBHeHUA (29.2) B MHeHHOM MpUGIMKEHUH.
Orser:
mw, | 1oh Vaokand

W, n=— if Fq(rg)dQ,
vQ

;
F(n) =0f11(1’)exp(— pqT)dr,

roe I,(r) — ¢yHxkuus Beceens oT MHUMOIo apryMeHTa po = 7Q/hVQ, T = 2hVqt.



