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K TEOPHI CKPYYEHHOM TOMEHHON I'PAHMIIBI (CIT)

I'. E. Xodenros

TIpoBopATCA MIKPOMAarEUTHE BEBON ypaBHeHHa CJII' B TOMCTHX IIeHKAX C HepIeH M ~
KyaspHoit apmaorponneii. Ilepexof II0 TOMMMEE INIEHKH OT GIOXOBCKOrO K HeeleBCKOMY
Y9aCTKY IPOHCXOINT ¢ IIOMON[BIO TPAHCIANHOHEOH (MArKOi) MOJE BHHTEPOBCKOrO CIEKTPa
6noxosckoi JIT'. 3a HckmodeHHeM 00JacTH BOJIM3H HeeleBCKOTO yIacTKA, YIod CKPyIeH-
HOCTH COXpaHAeT KOHeYHOe 3HAYCHHMe, KOIJa KONCTAHTA AHM30TPOIMH CTPEMATCA K Gecko-
HEYHOCTH, B TO BPeMA KaK JIONOJNHATENbHEN BRKIaX B Hepruio ucuesaer. OleHEBaeTcA
BepXHee 4HCJO TOPH3OHTANBHKX Oioxosckux jmmmit B CHT.

1. CymecrByomas Teopusi ckpyuemnoit jomemnoit rpammgsel (GHT)
B MarHETHHX IUIEHKAaX C IePIeHAUKYJIsPHOH AHM30TPONHEH HOCHT BapHANE-
oHHHIE Xxapakrep (cM., Hampmmep, [ %]); orCyrcTBEE MHKpPOMATHATHOTO
BHBOAA Heraer ee ysAasumoit nus kpurukn [* *]. Hike mpoBommresa MEKpPO-
MAarHHTHBIA BHBOJX crarmueckux ypasmenuit C/II; momoxmmTenpHO mCCIE-
ZlyeTcs BOOPOC O CYNeCTBOBAHHE TOPM30HTANbHHX Groxosckux aummi (FBJI)
B CAT (8 [°] ux cymecrBoBaHEe moJBePragoch COMHEHMIO) M yCTAHABIMBA-
ercs omeHKa mx BepxHero wmcia B CIT.

Pacemorpuv yepumenayo I (wrockocrs z0z) B INIeHKe ORHOOCHOTO
PeppomarmeTnra ToMI(EHE A ¢ (axropom KagsectBa Q > 1, och Jerkoro
nmamarmuyenns (OJIH) xoroporo cosmagaer ¢ HopMaibio K mreHke 0z. B mmot-
HOCTh JHEPTHH TOCTefoBaTeabHo BxomAT: obMeH (4 >>0), ogHOoOCHam AaHH-
sorpomua (K >> 0), mOKAIBHEIR MAarHATOCTATHIGCKHN WIEH M MArHHTOCTATH-
9ecKmit WieH, Befymumit K ckpyserHoct: JT',

om)\?2 om\?
w=Al: W) +(—ﬁ?>]—Km%«)—Zﬂ.Mzm;—MmyHy(y. 3 m=M|M|, (1)

PP (G ) RS

Baprauuonras reopus GIII' crpoutcs B mapaverpasaman m=(sin 0, cos ¢
sin 0 sin 9, cos 0) ¢ memonp3oBaHMeM 6TOX0BCKOM IPO6HOH PyHKIAA LA TOTAD-
moro yraa sin 0=ch™ (y/d), 3= \JA/K. VYpaBHeHH® [IA a3UMyTATHLHOTO
yraa ¢ B CHIT mmeer Torma Bmx

¥ () — A (siny— H, (y=0, 2)[8M) cos y =0, ¢/ (h/2) =0, ®)

rne A=\/4]2=M?=\/Q3 — napaverp mUpHEHN OI0oXOBCKolt Tummm. YpapHe-
mme (3) comepxur Manwit wrem ~(A/k)?*<<1 upm crapmeit mpousBoxHO,
T09TOMY AOMyCTHMO Clexyiomiee Hyidesoe mpubmmxenne ana CIT:

sin o= H,, (2)/8M. |z|<lzo|.}

cosdo=0, |z0]< |z <H2 @

e |z| =h/2-th 1 — monokeHEe KPUTHYECKHX NuHMIE, HA KOTOPHIX IPOHC-
XO[UT IIePeXoX 0T GIOXOBCKOr0 K HEeIOBCKOMY yIacTKy, W rIAe (4) BRIDOXHA-
erca maoxo. B JII' momocoBoit crpywTypH |25| — h/2 ¢ yMeHbmeHmeM ee
TePHOa, B CBA3H C UeM CTeNeHb CKPYYeHHOCTH IOHM:Kaercsa. ONHAKO B ONITH-
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[image: image2.jpg]mamsERX Ana [OIMIL ycerpoiicts mnenrax (h=4 JAK/zM?) ostor capar orHO-
curensHo (4) Mmam [2].

HKpumraxa teopma CHT [* ] npepmonaraer anpmopn, aro ¢ ~ Q~L, mcwe-
sag opu Q — co. B [4] raxske yrBepixmaercs, uro mpu BrBone (3) omyckaerca
o6MeHHBIE BRIaX ~0¢/0y, CpaBHEMHl ¢ PHepTHeil OCHOBHOTO COCTOAHHA
IT o,=4\AR. Jlpyras KpuTHKa OTHOCHTCA K ypaBHeHmIO (3), KOTOpOE,
cormacuo [°], me o6majaer pememmsmm, copmepammmu I'BJI.

B cBssu ¢ sTEMEI BO3Pa;KeHUSAMH YKajKeM, 9TO IUCJIeHHbIe DKCIePUMEeHTHI
(cM., Hanpumep, [°]) ¢ TourEM BufoM MarEHTOCTaTHIECKOH HHepTHY B (1) Ompe-
meneHHO ykashBawt Ha cymecrsoarme CIII' m ob6mapyxmsaior I'BJI (8 mar-
mnTHHX moaax H_). OrHocurennHo paGot [* 4] 3amermMm, 9TO PasIOKEHHA IO
Q7!, mcnonsayeMble B HUX, He YUMTHBAIOT CYNIECTBOBAHHS TPaHCIANUOHHOR
(MsrKoif) Mojsl BEATEPOBCKOro crektpa J(I' (HamoMHmM, 9TO CBA3AHHEIA ¢ HEXO
[lePeHrOBCKUEl Pe3oHaHC He mcdesaer B mpenere Q — o). ComHenns otHOCH-
TenbHO cymecToBanus I'BJI cHEMaOTCA TakKe NPAMBIM UHCIEHHHM HCCIE0-
panmem (3) — cm., mampmymep, [7].

UYncaennse pacders [7] ykashiBaiorT Ha CyIIeCTBOBAHH® BEPXHETO WHCIA
TBJI ommoro smaka. Hmke Gyjer moiyueHa BapuanuoHHAs OIEHKA 3TOLO
gmcna. Ero cymecTBoBanme 1A MOHOTOHHEIX (BHECeNApPATPHCHBIX) peIIeHMmi
(3) BHITeKaeT M3 PacCMOTPeHHS KOHKYDeHIHH MeEAY OOMEHOM M JIOKATbHEIM
MaTHATOCTATHYeCKMM WiIeHaMHd, ofecmeumBalomumu cymectsoBanme I'BJI,
m BKiafom nons H,, KOTOPH MOKeT 0GecIedunTh BHIOJIHEHHE IDAHMIHEIX
ycaosmii B (3) TOABLKO He npu oYeHb Gompmux umciax I'BJI.

2, B6nnsu z=0 Gnoxosckas [I' mcxaskaercs cnaGrM nomem H,. B nep-
BOM npnﬁnﬂmenvm HMeeM YpaBHEHNe

0% »
[~ 75+ Le @)+ 22 my = 1, (v, pamarae ©

C U3BeCTHHIM BUHTEPOBCKHM OIl€PaTOPOM

. o
Ly=—gm+b2cos 2, (6a)
Ly =0, &, =(28)""2sin 0= (28)~"2ch~2 (y/3), (66)

ik3 -+ cos 0

Ly =021+ @K)) by &= Vi o

ety (68)

rae ¢, — TpaEcaANNOEEaA (MAIKad) MOjla, U, — cHnE-BoaEoBadg Moaa. OcHos-

HOe HCHONE3yemMOe TPHGIWKeEHe COCTOHT B ydeTe c1afocTH HM3MeHEHHS
H, (y, z) 10 craBEeRNIO ¢ SKCTOHEBIHANEEHIMII 3aBHCIMOCTAME OT Y B (66)—(6B).
Bxnag ¢,, B (D) mymeer BT

[d2/dz? — A= mir = —H, (z)SMA? (7)

u copmajaer ¢ (3) B obaactm ¢<<1. IlonpaBka K SHepruM OCHOBEOIO CO-
CTOSIHMA O, PaBHA
A H_v/ k3 5
Bczﬁj‘mm;’%,dye—ﬁBH&(y:O, 2). (8)

Bre NIT' npubmnxernoe pemenue (5) ~¢, mmeer sup m,~H [4=MQ,

u ero Bkinag B smeprmio ~Q7', Bayrpu II' srnax (6.8) onpemeasercs
YPaBHEHHEM

)2
[—B‘% NS o-l] my (ky 2) = HE" (k, 2)/4xMQ, ©)

npubauxenroe pemenue xoroporo m, (y=0, z) = (x/2 — 1) H J4=nMQ npuso-
RuT K Manomy mo cpasmemmio ¢ (8) moGasky do=—M H, (y=0)3.
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[image: image3.jpg]BOausn xpuTHaecKnX JIWHMH |zZ,| caejyeT pacCMATPHBATH MEepPexop OT
meenesckoit k Gmoxosckoit T[], B mocrarouno cmnasHOM cnaGoMesAiomemos
none H, peanusyercs meemesckag [T

m,=sin oy, m,= oS Py,
€08 ¢y == 008 Pep ~fr SIN? 9o/ [€OS $eo - . (¥ Sin 9 /A)],
Py = A7 (COS 9o — COS Py), Vi1— @2+ A cos g = H,/H, (10)

G ymempmermem [/, or (10) orsersamerca G6rOXoBCKOe Bo3MymeHHE
m,<<1[?], aaa ompeieieHuA KOTOPOIO MMeeM ypaBHEHHe

2 o0
[07 + gy (¥)? — 87+ A% cos® py —A~F c0s 9y COS ?N] my=

_o e 1
[( ) — 07 A7 00s® oy — - 005 9 COS‘PN:I’": (11)

o 1

OGespasmepuBas y, z—>3(y, z2) M COXpaHAA WIeHH MeEPBOro IOPAAKA IO
H,H, n Q", noayyaex

5 9% 2
[t = Lo +gm— Vi) |me=F L1 m (12)

H, a,
V,_—_—Q’I—Ech“y+4H—a ch=3y,

H H
[os ]=_1+Ql+20h‘2y+ ch‘y—éH ch=3y

B orom9aTeIbHHIX De3yibTaTax, KoHeYHO, mojaraey e =0,
Paccworpiny Bragane (12), xorma 0°m,/dz2 —=0. Ilpeme3iperas HenuHe#-
HOCTBIO, MMeeM B IePBOM NOPAZKEe TeOPUH BO3MYIMeHHH

m® = oy (3),
e = Gy | V2 | 4> = @ [~ | H,fSM |1 (13)

3navenne V=0 sasmerca Gupypranuonmsivm: npu |H,|>8M umeem
¢=0 (meeaesckan /IT'), npm |H,|>>8M cramosutes BHrOZHEM pocT GroxoB-
cxoro Boamymernusa. Ecau m, ~c <1, 10 mompaska k e ~ ¢ Ormoca ee B
npasyio yacth (12), 13 yenosus oproromansaoctu (13) k mpaBoit yactu momygaem

6= Q1 (—1 4| H,/8M |) 4 26%/15, (14)

VYautusan yciaosne e =0, monyuaem Gaoxosckyio ammauryay B (13)

{ Vl (L — | H,[8M |V, | H, | < 8M,

(15)
i 0, | Hy|>8M.

Ecam teneps B (12) yaects 3aBucEMOCTD OT 2, HOXOKUTE €=0 I Pa3IOKATH
(12) mo ¢,,, To mpuxonam k ypasmenmio CIT (3), sammcamromMy B o6Gracta
Y~ +n/2, c¢ mepenopmuposanHEME ~Q~! kosdpunmenramm. I'pyGyio
onmeHKy mpEMeHEMoCTH (3) MO;KEO monyduTh u3 cpasEenua (4) u (15). Ilepexox
or pemernus (3) Ha pemenme (15) mpomexomur B TOUKe 1z, OIpPeRedsAeMOR
ypasmemmem |H(z,)/8M =1 — (15/4Q)?, wroropas pacmomokema GumaKo
K zp. OrMermM, qT0 mepexop or Groxosckoit k meexesckoir JI' mo momo H,,
cormacro (15), mmeer Bup pazosoro mepexona Jlangay sroporo poga. 3aBmch-
MOCTH OT Z CMAa3HIBAeT HTOT Pe3Kmil mepexof (0COGEHHO B TOHKHX IVICHKAX,
Iie Beamka porxb obmema mo z [7]).

3. Obparmmesa smeck k CIT, comepsxammm I'BJI [2]. las xpaesoit sa-
maun (3) oEm coorsercrsylor pemenmam saga ¢ (0)=m, ¢’ (0)>0. B [°]
BHICKA3HBAIACH COMHOHAA OTHOCHTEJIBHO CYMECTBOBAHAS HOXOGHHX pemeHHE
n B ocobeHHocTm orHOcHTeabHo 2m-I'BJI, mpoxomammx wuamGoxee Guamsko
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[image: image4.jpg]& cenaparpuce ypasmenus (3) ¢ H,=0. IlonpoGumii unciennsii anamms (3),
npepupEEATHi B [?], yrasuBaer 4 cymecrsosanue I'BJI. Ha pucynke npep-
CTaBJEHH Pe3yIBTATH IHCIEHHOTO cyeta (3), Takke oGHAPY;KHBAIOMuUe CyIe-
creoparne 2n-I'BJI. Mcmonp3oBanacs cosceM MHas mo cpasHeHEIO ¢ [7] Tex-
HAKa cueTa: mpoctas «mpucrpeiakay mo ¢ (0).

Onenxy Bepxmero umcaa I'BJI B CAT nposogmm ¢ momompio mpoGHoit

Gyaxnmm .
vr=e ki (Z)o-$ ).

oTmIHO# 0T memoabsoBasmeiics B [2]. Ilogcrasnss ee B MOBEPXHOCTHYIO TLIOT-
HOCTb DHEPIWH, CBA3aHHYIO ¢ (3), momygwaem

hj2 Hy (z)
te—24mt | dz[(q;’)’+A"(sinzq;— 4o sin L]l)]&
—h/2
J[32 1 /AN 11/T 4k T
~ 240kt {ﬁ k-+—2‘(A—) [1 —5V geos (g—f)]+
Ve (h\*Ink . 2k T -
+5 I) Vi sin T) » (17)

TAe BO3HHMKAOMNUe WHTErpajibll ONEeHMBAJIUCh METOA0M CTal{HOBEI)HOﬁ q)ﬂ:ihl
(k— o) um coxpamanmch amms Bepaymme dnensl. OrpaEmumsascs HanbONB-
IMMMA 4YJeHaMHl, UMeeM YypaBHCHHe

2 A)Zk’lxg 1 2% = 1
a5 =—Inkcos(5—7)» (18)

rae a=V'128/5 Jx ~3.8.

VYpaererne (18) umeer BaGop pemrennii, OTBe4alOMHX PA3AMYHEM YHCIAM
TBJI 8 CIAT. Hecmorpa ma manmit MEomutens ~(A/k)?, nesas uacts (18)
pacrer Gricrpee ormGarome#t ~Ink mpasoit. Ilostomy npu gasEOM AJh cyme-
CTByeT MakcmMaipHOe k—FK,,

Fim = 0.2 (B/A) In"s (0.3RfA), (19)

apnaomeecsa npubnmxennsy pemenneym (18). Yucao I'BIL nyg = =1 [ (R/2) —
— 4 (—h/2)]—1 maa h/A=40 B pammom cayuae paBEo =~=38. Cormacmo
amnupnueckoit onenxke 7], ng=2h/rA ~25. Taxoe 3HaumTenpROC PpACXOMKIE~
HHe MOkeT OmTH 06ycnoBneHo [mOMEHMO He oueHh TodHOro pemesnus (18)]
TeM, 910 ocmoBEOH BKnajg B (17) maer obmacts z= A2, rae I{ — o,
TOTZIa Kak B [7] HCIONB3OBANOCEH CTAMKERHOe TIPH Z —> - }/2 3nadenns o i,.

JHe#crBuTensro, ecan B npoGuoit pysxmun (16) ocrasuts TOABKO mEeitEB
4jleH, TO MOJKHO MONyuuTh Gonee mm3koe smauenme umcna I'BJI. Bmecro (17)

HuMeeM TeIepb
ol 1 /h\2 sin 2k
to=24n7% | 4K 4 3 (X) (1 — ——) g

2k
+ (%)z [(ci (2k) — In 2k — C) cos k -+ (si (2k) 4+ %) sin k]:' (20)
rpe C~0.577 ... B npepene Gompmux % monyuaem ypaBHEHHE
8 (AJh)2 K =—In k sin k, (21)

V2 h
Opu6amKennoe pemenne kotoporo k, A= 1 In': (k/4A) npusomur K ouemke
ng = 13 (hfA = 40).
Tarkum obpasom, umcno I'BJI 8 CII' 1 ux cremens ckaThs moneM 3aBHCAT
oT yCJlOBﬂif'I HAa TNOBEPXHOCTH IIIEHKH.
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[image: image5.jpg]Tonpaska (17) x smeprum ocHoBHOrO cocroamma o,=—4\AK pasma

B (e
% N(T) =

O (4)" ™ 0.3mn). @

Ee mamocts mo CPaBHEHHIO C ejlmmneﬁ ompepnexsieT obracTs OpUMeHH-

MOCTH PacCCMOTPEHHBIX OIEHOK.

Ocnosroe cocrosame CIT' myeer mOHWKEHHYI0 IO CDABHEHHIO C Gy dHEP-
rmo [2]. C mossrenmem I'BJI Bospacraer pons 0GMeHa m IONpAaBKA MEHSET

smak. Jaa crammkm IIM]J] sro Bemer
K TOMY, 9TO XapaKTePHCTHYeCKas IJIMHA
MarepHanza BO3PAcTaeT, yBeJIWIHBASA KPH-
Tndeckue gmamerpsr IIMJI.

B pmmammke mETepec IpexcTaBiIAeT
omeHka Garamcrmaeckoro mpobera IIM]I,
KOTOpOe, COTIACHO CYMeCTBYIOMAM Ipel-
CTaBJEHUAM, OPOMOPOHOHAJIBHO IOJTHOMY
yray «saxpydenroctm» JIT' orHOCHTENBHO
OCHOBHOTO COCTOAHHMA. B03MO7RHHﬁ BRI
meracrabmisusix I'BJI B a1y mummy, co-
raacao  (19), ~ (h/A)*:In's (R/A);  co-
raacao (21), ~(k/A)ln":(R/A). C mpy-
TOif CTOPOHBI, MAKCHMAJbHOE UHCJIO Bep-

0 2 6 10 14 18
-z

77

Pesyabrarsl gmcaensoro cgera (3). ¢’ (0).
1 —0.536934, 2 — 0.53692, 3 — 0.53694. h/A=40.

THKaIbHEX Giuoxosckux ammmit 8 JIT IIM]] pagmyca r B mepsom mpuGmme-
mmm me sasment or & u pasmo [*] 2rr/(y2xA), mpmBoRA ® coBceM WHOMY
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