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B teopun Mnusbypra—Jlangay nposefeH 4ncneHHbili aHanm3 yCTOMYMBOCT NOBEPXHOCTHON CBEPXMPOBOLNMO-

ctu. OcobeHHOCTN NOBEAEHUS PELIeHUst Npu MOAXOA4E K rpaHuMLE YCTOWHMBOCTM OMWCaHbl B pamMkax Teopuu

dasoebix nepexogoe BTOporo poaa JlaHgay, npumeHeHHOl Ans metactabunbHOro coctosHus. YCTaHOBNEHO,

4TO Npu nepexoae OT CBepxNpoBoAHMKOB | poga k ceepxnposogHukam |l poga gonHo HabnwogaTbcsa asneHue

CMa4nMBaHNA — TONLWMNHA I'IOBerHOCTHOﬁ CBEPXNPOBOANMOCTIN PaCXoanTCa Npn CTPEMJIEHUN MATHUTHOrO nons

K KpUTNYecKomy.
PACS: 74.55.4+h

1. BBEJEHUE

Cen-ZKam u ge ZKen [1] nokasamm Heycroidn-
BOCTH HOPMAJILHOHN (hba3hl CBEPXMPOBOAHUKA OTHOCH-
TEJILHO BO3HUKHOBEHWS CJIOST CBEPXMPOBOISIIETO CO-
CTOSTHUsT BOJM3W TPAHUIGI OOpA3Ia B MOJIIX HHUXKE
H. = 2.3965kH,.. Kak ycranosun ®enep [2], cyme-
CTByeT KPUTHYECKOE 3HAUeHHe mapamerpa ['uH30yp-
ra-Jlannay kp = 0.41, pazzgensiomiee CBEpPXIPOBOIHU-
KW 10 MOBeJIeHN0 B oaxX HuxKe H.3. g marepuaaon
¢ k < Kp PABHOBECHOTO PEIIEHUs YypaBHEHWH IIJIsl TO-
BEPXHOCTHOIO CJIOsI HE CYIIECTBYET, T. €. nomne H.3 aBis-
eTCs IOTIEeM [EePEOXJIAYKICHIT HOPMATbHOTO COCTOSTHUS.
s MaTeprasos Xxe ¢ k > Kp B Tioje Huke H.3 TOMK-
HA HAOIIOZATHCS MOBEPXHOCTHAST CBEPXIIPOBOIUMOCTD
€ KOHEYHOM TOJIIUHON MOPSIIKA JTUHBI KOPEPEeHTHOCTH
Tursoypra—/langay. Ycranosnennas @enepoM KpUTH-
4yeckas Touka (OymeM Ha3bIBATDH ee TouKoil emepa) Ha-
XOJIUTCA B 00TACTH METACTAOMTBHOCTH HOPMATBLHOTO CO-
crossansa H < H.,.

DKCNEePUMEHTATIHFHO TIEPEOXIaKICHNE TTOBEPXHOCT-
HOW CBEPXIIPOBOAUMOCTH OOHAPYZKEHO TI0 U3MEPEHUSIM
PUCTEPE3UCa KPUBBIX HAMATHUYUBAHUS B TaHTAJE W
ceurne Maxspoem, Txxoucom u Iapkowm [3]. Hemarno
Xmtocrukor n Bepesnn [4] nabmonanm sdpdext mepeox-
JIAZKIEHUST MOBEPXHOCTHON CBEPXIIPOBOIUMOCTHU B CBHH-
11 TPU U3MEPEHNUN TIOBEPXHOCTHOTO UMTIEIAHCA.

Taxkuwm o6pazom, ua ¢dpazosoii quarpavme (k, H) no-

*E-mail: mar@kapitza.ras.ru

172

BEPXHOCTHON CBEPXMPOBOJUMOCTH CYIIECTBYET HEKOTO-
pasi obmacth MeracrabuabrocTH. Ilapk [5] onpemennn
rpanuily 31oil obinacru Hg(k) s 3nadenuil napamer-
pa I'muzbypra—Jlangay or touku @enepa qo k = 0.575,
rie rpanuna npubausuaack Kk guanun H = H,. B na-
crosImeil paboTe MBI BBISICHUM JaJbHeHIIee moBeIeHme
570it rpanunel (cMm. puc. 1).

st ompemenennst 00JIACTH CYIIECTBOBAHMS TOBEPX-
HOCTHOWM CBEPXITPOBOJAUMOCTH MBI TIPOBEIEM TIOJTHOE MC-
cIeIOBaHUE YCTOWIMBOCTH (B MAJIOM) MOBEPXHOCTHOMN
CBEPXIPOBOAUMOCTH. Mbl yCTAHOBUM, 9TO I CBEPX-
MPOBOAHUKOB | pojia rpaHuUIa ONpejensercs norepei
YCTOWYUBOCTH TOBEPXHOCTHOTO PEIMIEHUs] OTHOCUTEh-
HO OJIHOPOJHBIX (B ILIOCKOCTH IPAHUIIBI) BO3MYILIEHUIA.
OxkaspiBaercsi, aro npu £ > 0.575 nome mepeoxyiazxe-
HUST TPOJIOJIZKAET MPUIKUMATHCS B KDUTUIECKOMY TIOJTIO
H. n cpapuuBaercs ¢ H. JAub B TOYKE K 1/\/§
Hma cepxuposogaukos Il poma rpanumeit ycToidauBo-
cru cayRut gunusa Hes (k).

Mpsb1 mokazkem, 9TO OCODEHHOCTH TIOBEIEHWST Derre-
HUSI TIPU TOIXOJE K JIMHWKM TIOT€PU YCTOWUMBOCTH B
CBEPXIPOBOIHUKAX | pOsta MOTYT OBITH MOHATHI U3 BECh-
Ma O0mMMUX COOOpayKeHWit B paMKax Teopuu (Pa30BBIX
Mepexo0B BTOPOro poja Jlaugay, MpUMeHEHHOMH st
MeTACTAOMIBHBIX COCTOsHMME. B okpecTtHOCTH TOUYKH
(1/y/2, H,) Tonmmuua CBEPXIPOBOIAIIEIO CI0S DPACXO-
JIUTCSI, T.€. MPOUCXOINT MEPEX0] CMaYuBaHusA. B 3moM
cIy9ae MbI MpeJiaraeM MaKPOCKOMUYIECKU MOIXO0I,
MPOSICHATONIHN MPUPOJY BeCbMa HEOOBITHOTO HeaHATH-
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Puc. 1.

a — PasoBas guarpaMma noBepxHOCTHON CBEPXMPOBOAMMOCTHN, 6 — OKPECTHOCTb KpuBoii Hg, orpaHnyeHHas Ha

puc. a nyHkTupom. Temubliii kpyxok — Touka Penepa kr = 0.4054. Ceetnbie kpy>xkn — pesynbratsl MMapka [5]. MynkTup-

Hble NMHUM — acumnToTuky BO6Nu3M Toukn Pepepa: Hs = 0

9623 + 0.211(k — 0.4035)"/? (cm. pasa. 2), n 861U3n TOuKN

(1/v/2,H,) Hy =1 — 0.304ce%7%%/¢ (cm. pasa. 4)

TUYIECKOTO MOBEJEHUA MMOBEPXHOCTHOT'O PDEITCHUA.

2. OBJIACTHh YCTOMYUBOCTU
IIOBEPXHOCTHOU
CBEPXIIPOBOJMMOCTH

B ecrecrBennbix mms teopum ['muzbypra-Jlammay
emuauiax H. = § = 1 (cm., nanpumvep, §45-46 B kuu-
re [6]) cBOGOmHAST SHEPTHST CBEPXMPOBOJHUKA DABHA

F= i/ =20 + 0"+
Vs

8

2

2
L_V—iA

[Fra)s

B paccmarpuBaemoii 3agade saermHee one H nampas-
JIEHO BJOJIb Ipanuibl 06pasua (ock z). js paBHOBec-

+ +B2 > dV. (1)

HOTO PEIeHus, IOKAJIN30BAHHOTO BOIU3Y TOBEPXHOCTH,
BBIOMpPaeM KaTuOPOBKY /171 BEKTOPHOrO MOTeHIHa a A
TaK, 9TOOBI MapaMeTp MOpsiaKa ) ObLT BEIeCTBeHHOM
dyHKIMEH PACCTOSAHUS T OT TPAHUIIDL:

[TposeseM uccieoBanue yCTORIUBOCTH (B MAJIOM) PaB-
HomecHoro pemennsi {¢(xz), A(z)} B obmem caydae
HEOTHOPOIHBIX BO3MyImeHuit. J[7st 3TOr0 HEOOXOAUMO
MPOBEPUTH TIOJIOKUTENILHOCTh M3MEHEHUS CBOOOJHOM
SHEPTUM MPU TPOU3BOILHBIX MAJBIX (DIYKTyaIUaX Ma-
pamerpa nopsaka 0Y(r) U BEKTOPHOIO IIOTEHIMAJIA
dA(r). EcrectBeHHO 0:KMIATH, 4TO HAUOOJIEE OMACHbBI-
mMu Oy1yT BIYKTYAIUN, B KOTOPHIX U3MEHEHUE MArHUT-
Horo nosig 0B(r) ocraHercs napaJsieibHbIM BHEITHEMY
noso H (1. e., cujioBble JIMHUM MATHUTHOTO 10J1s1 He Oy-
nyT usrubarbes). [Moap3ysich KamubpoBOYHON UHBADU-
aHTHOCTBIO, BbiOupaeM 0A(x,y) = (0,0A(z,y),0). Pas-
noxus Bosmyenue {0 (x,y),0A(z,y)} B pan Pypbe
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1o exp(iqy), IPeACTaBUM BTOPYIO BADUALMIO CBOOOIHO ¥
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Benuuuna dA(z,y) — BewecrBennas dbyHKI@s, 00 1002
stomy 0A_4(z) = §A7(z). Jlnsg KOMIOHEHT 63, TaKoit : .
CBSI3M HET, W BBIDAKEHUE (2) COMEPIKUT MEPEKPECTHBIE 1.004
anenbl 01, u 6Y* . Beena dypbe-KOMTOHEHTHI eii- 0.2~ I
CcTBATENBHON 01’ m MHEMOIL 01" wacTeii 41, 1.006
1 1 1.0065
By = 500+ 0U%,), 80 = (60, — 80z, , S
0 2 4 6 8 10
W Tepexois K CyMMHPOBAHMIO MO TOJOKUTENbHBIM (, x
OpUBEIEM BTOPYIO Bapuanuio (2) K cyMMe HE3aBHCH-
MbIX BK1aJ0B 02 Fo {0, 0!/, 6 A, }. lns uccnenopanus Puc.2.  Ssomouns ¢-pynkunn [unsbypra—/lanaay

YCTOMYMBOCTH JIOCTATOYHO HAWTH MUHUMYM KBaJpa-
TIIHOro (QyHKIMOHATA 6> F, npn purcnpoBanHOM 3Ha-
qeHun

o0

/|<s¢'q|2 da. (3)

0

Taxasi mocTaHOBKA 337a4Yi OKA3BIBAETCS YIOOHON st
YUCTIEHHOTO CYeTa, TIe BayXKeH XapaKTep aCUMITOTHIe-
CKOTO TIOBEJIEHUST COOCTBEHHBIX (DYHKINN TPU T — 00.
Mpub1 He Oyzaem TPUBOIUTH 371E€Ch M3-3a TPOMO3IKOCTH
COOTBETCTBYIOIINE yPABHEHUS Diiiepa ¢ eCTeCTBEHHbI-
Mu (T.€. HOJly4aeMbIMU [IPU BAPbUPOBAHUMU) TPAHUY-
HBIMU yCJIOBUsIMU. VX 9HC/IEHHOE peIleHne MpPOBO/IN-
JIOCh METOJIOM «CTPEIbObI» U3 TOYKH & — 00 B TOUYKY
x = 0. Ha npaBoii rpanuiie 3aJaBajuch TPU HapaMer-
pa: A\q — MHOKHUTes Jlarpanika, cOOTBETCTBYIOIIHI TTO-
CTOSHCTBY MHTErpaja (3), U aMIUIATYIbI aCUMIITOTUK
oYz, m0A,. Avnimrysa acuMnToTHKY 0y B CUILy M-
HEeWHOCTH 3aJaur MOYKET OBITH TMPOM3BOILHON. Ha me-
Boi#i rpanwuie x = 0 TpebOBaIOCh BBHITTOJIHEHNE, COOTBET-
CTBEHHO, TpexX yCcrnoBuit 0;0¢, = 0,60 , = 0,04, = 0.
[Mocnennee ycnoBue ciemyer W3 TPUBHATLHOTO perre-
uusg 0B = 0 B paccmarpuBaeMoM ciaydae ypaBHEHU
Maxcsenna (0, B. = 0yB. = 0) BHe cBepXOPOBOIHUKA
(x <0).

B 3amaue nmeercs 6eCKOHEUHBINH HAOOD AUCKPETHBIX
ypoBreii A (B ciaygae () = 0 9T0 HpoCTO yPOBHU 3JIEK-
TPOHA B OJHOPOJHOM MATHHTHOM IIOJI€) TSI KAzKI0TO

NS NOBEPXHOCTHON CBEPXNPOBOANMOCTU NpU U3MEHE-
Huu nons ot Hes po Hs npu k = 0.46

0.25 T

0.20

0.15

0.05 b=
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= 0.707, H = 1.4H.

k= 0.42, H = 0.99H,

k= 0.75,H > H_.o
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Puc.3. T[lpumepbl cnekTpoB cOBCTBEHHbIX 3Ha4e-

Huii A(q)
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3HaYeHUs BOJTHOBOTO BeKTOpa ¢. Jms amanm3a ycToii-
YUBOCTU JOCTATOYHO HANTH OCHOBHOI YPOBEHBb, y KO-
TOPOTO COOCTBEeHHBIE (DYHKIIMK HE WMerT Hyseit. Pucy-
HOK 2 JIEMOHCTPHUPYET TUMUYHYIO IBOJIOMUIO TTapaMeT-
pa mopsAJIKa MOBEPXHOCTHOHN CBEPXTPOBOAUMOCTHU TPU
n3menennn mons. Ha puc. 3 mpencraBiensl pe3yabTa-
THI YUCJIEHHOIO CYeTa [JId CIeKTpa A, 1A Pa3IH9HbIX
snadenuit k u H.

B cBepxmpoBognmkax I posa B HEKOTOPOM ToJIE Tie-
peoxnazkaennsa Hg, Takom uto He.o < Hy < H., moBepx-
HOCTHOE COCTOsIHHE TepsieT ycroiamBocts npu ¢ = 0
U HEyCTONYWBAsT MOIA OKA3BIBAETCS JIOKAJIM3OBAHHON
B 00JIaCTH TOBEPXHOCTHON CBEPXTPOBOIUMOCTH. IDTa
HEYCTOWYHUBOCTD TIPUBOJANUT K PACIPOCTPAHEHUIO CBEPX-
MPOBOINMOCTH OT MOBEPXHOCTH B 0ObeM 0oOpa3sIa.

B crepxnpoBogrukax Il poma mpu ¢ — oo pyHKIMSA
01)q(x) MoKaNTM30BAHA JAJIEKO OT MOBEPXHOCTH B OKPECT-
HOCTH TOUKH 2 = &g, rae A(zo) = v/2q/k. 3necs bynxk-
s (xg) mama, a nome B(rg) mpakTuyecku paBHO
BHemHeMy. [103TOMY yCTORYIUBOCTH TOBEPXHOCTHOTO CO-
CTOSIHHS PA3PYIIAeTCs MyTeM 00PA30BAHUS 3aPOIBIIIA
B 00beMe HOPMAJBHON (a3bl, T. €. TPAHAIA YCTOHIHBO-
CTH TIOBEPXHOCTHON CBEPXITPOBOINMOCTH JIJIST CBEPXIIPO-
BoaauKoB Il poma coBmazmaer ¢ rpaHuIeil yeToiInBOCTH
HOPMAJBHOTO cOCTOSAHUsT B oObeme H = Ho.

Ha puc. 4-6 mpeacTaBaeHbl pe3yabTaThl CUeTa BO-
monuu Benuanasl \g (¢ = 0) ¥ uATErpasbLHOrO Mapa-
MeTpa MopsIKa

Vs Z/Oowdx (4)
0

Mpu ABUKeHWHU 1o 1o oT He.3 k Hg pu k = 0.5 n
K= 1/\/5, a TakyKe MPU ABUYKEHUHN TIO K TIPU KPUTHUUE-
ckoMm nose H..

3. TOUKA ®EJEPA B TEOPUU JIAHIOAY

BosuukHoBeHne MmOBEPXHOCTHON CBEPXIPOBOINMO-
ctu BOu3u nons H.g siBasiercst mpumepoM (Hpa3oBoro
mepexoa BTOPOTO pona B AByMepHOi cucreme. Creru-
duka noBeseHUS TPAHUIIBI YCTONIMBOCTH METACTAOUIIb-
HOTO cocTosinnsa BOMM3M Toukn Pemepa MOKET OBITDH
BBISICHEHA B TEOPUHU (PA3OBBIX TIEPEXOIOB BTOPOTO POIa
Jlannay. To o6cTosTeIbCTBO, 9TO KPUBAS IOTEPH yCTOI-
YUBOCTH MOBEPXHOCTHOMN CBEPXIIPOBOAMMOCTH OKA3bIBA-
ercsa KacareabHoN K mpamoit He3(k) B Touxke ®enepa,
SIBJISIETCs ODIIMM CBOHCTBOM TAKOTO THIIA KPUTUIECKUX
TOYEK.

Paznoxenne Jlammay g cBOOOSHON SHEPTHH ITO-
BEPXHOCTH MeTajljia WMEeeT CTAHIAPTHBINA BU

A(w, H)[ts|*+B(k, H)[ihs|*+C (s, H) [ 95°+ ... (5)

3ameTuM, 94TO BEKTOPHBIH MOTEHIUAJ DU TAKOM (JIBY-
MEPHOM) ONUCAHUY HEAKTYAJIeH, eC/IH [0JIe HapaJlie/ib-
HO TOBepXHOCTH. [IJIsi CpaBHEHWST ¢ pe3yabTaTaMu UnC-
JIEHHOTO perenus ypasuenuii ['mu3bypra—Jlangay npu-
MEM B KA4YecTBe mapamMerpa HOpsjiKa JIBYMepHOH Teo-
pun s MHTErpanbHyo xapakrepuctuky (4). O6mactsb
MPUMEHUMOCTH JIBYMEPHOTO MOAXO0A JAJIEKO OT TOY-
xu Qemepa, Korga MOKHO TIpeHeOpedDh BANIHIEM BK/Ia-
Jla IeCTOr0 MopsjKa B pasjoxkenuu (5), BUIHA HA
puc. 4-6. 3nech BOM3M nost H.3 MpUBeIeHbI aCHMIITO-
TUYECKUe KPUBbBIE, CJIeyIolue u3 Boipazkenus (5) npu
OOBITHOM TIPENONOKEHNN O JTUHEHHOM OOpaIeHnn B
uynb kodpdunmenta A. dcwo, uro BOau3u nonaa H.s
OTIPEJILTIAIONIAs YCTOWYUBOCTD PEIIeHUsT BTOPAast TIPOU3-
BojHAs cBOOOAHOMN sHepruu (5) mO AByMepHOMY Iapa-
METPY TOPSIKA 1)g JIUHEHHO CBS3AHA C \g.

B touxke ®emepa, 09eBUIHO, OOpAIIAETCS B HYJIb
(cuoBa O nMUHEHHOMY 3aKoHy) KO3 dunment B. s
OIMCAHUA MOBEJeHUdA BOAU3HU 3TOH TOYKUA HEOOXOIUMO
y9ecTh WIeH MIeCTOr0 MOPSIKA. 3/1eCh, OJHAKO, B OT-
JUYne OT KPUTUYECKON TOUYKM, paccMoTpeHHoi JlaH-
nay 7] (cm. rakzke § 150 B kuure [8]), kosbdunnent C
CJIeJlyeT CYUTATH OTPUIATETBHBIM, 9TO COOTBETCTBYET
MeTacTabMILHOCTH MCCIEIYyEeMOil TOBEPXHOCTHOMN CBEpX-
npoBoaumocTr. C yueToM YjeHa IMecToro mopsiaka, mo-
JydgaeM, TOMUMO TPUBHAIBHOTO s = 0, JIBA BO3MOK-
HBIX 9KcTpeMyMa dyrkunonana (5):

-B - +VB?-3AC

2 _
|¢sl| — 30 ) (6)
|¢|2:-J}+¢BQ—3AC
52 30 .

IIpu A > 0, B > 0 wmeercss OHO perieHue g1 .
OHO CcOOTBETCTBYET JIOKAJTBHOMY MaKCHMYyMY, OOecre-
YUBAIOIMIEMY METACTAOMIBLHOCTH HOPMAJIBLHOTO COCTOS-
uus. [Ipu B > 0 u cvmene 3uaka A BO3HWUKAET HOBOE
perenue )go, COOTBETCTRYIONIEE JTOKAIHLHOMY MUHUMY-
My — TIOBEPXHOCTHO#H cBepxnposoguMoctn. [1o mepe
nmanbHefimero m3Menenus A, xorga semmunna B2 —3AC
CMEHNT 3HaK, 00a DEIIeHus COBMALYT W HETPUBUATIDL-
HbIE SKCTPEMYMbI UCUE3HYT. Y DABHEHUE

B? =3AC (7)
COOTBETCTBYET, OYEBUIHO, KPUTHUUECKON  KPUBOH
Hi(k). Kak wnerpyano ybGeaurTbes, KBaJapaTudHasi

zaBucuMOCTb (7) Mexay masbivu koadbdunuenramu A
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Puc. 4.

JBonOUNsa «Wennuy» B CnekTpe BO30Y>XAEHWUi 1N NHTErpanbHOro napameTpa nopsiika ¥s Npu U3MEHEeHUU nons

ot Hq3 go Hs npn k = 0.5. MyHkTnpom nokasaHsl acumntoTuku s6ausm H.s = 1.19: g = 3.19 - 1074(HC3 — H),
Vs = 1.56(Hez — H)Y/? (cm. pasa. 2) v 86nusn Hy = 0.866: Ao = 3.35- 10~ (H — H,)Y/?, s = 1.276 — 1.28(H — H,)'/?
(cm. pasa. 3)

n B u npuBOAUT K XapaKTePHOMY KOPHEBOMY MPHOJIH-
sKeuuio kKpuBoit Hy (k) k uaun H.3(k) B Touxke Denepa
(cm. pue. 1). B obmactn A > 0,B > 0 umeercs 0O
pemenne gy — JOKATBHBIA MakcuMyMm. Ha nuaMR
A = 0 310 pemenme obpamaercs B Hy/Jdb W OCTAETCS
JIUTITH OJINH TPUBUAILHBIA SKCTPEMYyM — MAKCAMyM —

/ws:o-

4. OCOBEHHOCTMU IIPU IIOTEPE
YCTOMYNUBOCTU B METACTABUJIBHOM
COCTOsdHUN

Ha siuaun H (k) npoucxoaut noreps ycToiauBoCTH
MOBEPXHOCTHOTO PEIeHUs] OTHOCUTETHLHO OTHOPOIHOTO
Bo3myterus (¢ = 0). DTo 03HAUAET, UTO HA ITOI JTUHUN
MPOUCXOIUT CUSTHUE JIBYX PEIIeHU — JIOKATBHOTO MU-
HUMyMa (MCCIeyeMOro MOBEPXHOCTHOIO DEIleHus) u
MakcuMyMa (6apbepa, 00ecrnednBaIonIero MeTacTabuIh-
HOCTH perienns). VIMEeHHO Takoe CIUSHUE JIBYX perre-

uuii obuapyzxui [lapk [5].

IMycts 150 €cTh NpeeabHOe PeleHne Ha JTUHUH [0-
Tepu ycroitunBoctu. Pasoxkenue Jlammay mo mamomy
napaMmerpy 1 = s — g9 BOJIM3U TOM JIMHUY UMEET BUJL

A(r, H)n + B(r, H> + C(s, H)* ... (8)

Tax Kak MBI pACCMATPUBAEM COCTOSTHHE C HAPYIITEHHOM
KaJMOPOBOYHON MHBAPUAHTHOCTBIO (g9 # 0), 3mech
HET HUKAKUX CHUMMETDUIHBIX 3alPETOB W B Pa3/IOKe-
HUW TPUCYTCTBYIOT YJIEHBI ¢ HEYETHBIMU CTEMEHSIMU.
Kosdpurment A obparmaercs B HyJIb Ha 00CY K IaeMOi
JIMHUM [IPOCTO 110 ONpejesieHuio napaMerpa 1 (ypas-
HEHUsI PABHOBECHs JTOJIKHBI MMeTh perrenne 1 = 0).
Oobparmenne ko3 dunrenta B B HYJIb COOTBETCTBYET
cauganto pemennit. [pn npubnmKeHnn K KPUTAIECKOM
JIMHUM MMeeM JIBa dKcTpeMmyMa (pyHKiuonana (8):

_ —B+VB?3AC ~B—VB?—3AC

3C 3C - )

y N2 =

m

VeToiiauBOCTD PeNieHnil ONpeIessiTCa MOI0KUATETHHO-
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JBonOUNsA «LWennu» B CMNeKTpe BO3DYXAEHWi U WHTEerpanbHOro napamerpa nopsiika s Npu W3MEHEHUN no-

na ot Hez po He. npu kK = 1/\/5 MyHkTupoM nokasaHbl acumntoTuku B6nn3n H.z = 1.70: Ao = 0.576(H.3 — H),
Vs = 2.03(Hez — H)Y/? (cv. pasa. 2) v 86nnsu H. = 1: g = 1.27(H — 1), 15 = —2.33In[0.52(H — 1)] (cm. pasg. 4)

CTBIO BTOPOI MPOU3BOJHOMN:

F" = 2B +6Cn > 0. (10)

B o6cyzxmaemoit 3a1ade mOBEPXHOCTHOM CBEPXIIPOBOIN-
MOCTH, T/Ie TapaMerp s pacter BOJIM3N KPUTHIECKOM
JINHUU, JIJIT MeTacTabuILHOTO PEMIeHUsT JOZKHO ObIThH
1 < 0. Ing sToro, Kaxk HETPYAHO yOEIUTHCs, HEOOXO /U~
MO, 9TOOBI BBIIIE JTUHUK TOTEPU YCTONIUBOCTH BBINOI-
usinch Hepasernctsa A < 0, B> 0, C < 0.

IIpu obwranom B Teopun Jlanmay auHeiHOM 06pa-
mennn ko3 dunuentos A u B B Hyab 1m0 61mu30cTH
¢ € 1 K KpUTHUYECKON JUHUK MOJIYIaeM CJIeyoIue
OCODEHHOCTH B TapameTpe MOpsijika W B «dHepreTHde-
ckoii memm» (10):

no—lel, F" o /el (11)
[Monyuennble acmmuroruku BOMM3N H,; mMoKasaHbl HA
puc. 4.

12 ZK3T®, Bem. 1(7)

5. IEPEXO/J CMAYVBAHNA

CorylacHO HAIUM YNCJIEHHBIM pe3yJabTaTaMm, TpH
NpEOIMKEHIE K TOUKe Kk = 1/1/2 uaTerpanbubii mapa-
merp nopsiaka (4) cymecrBeHHO BO3pacTaer. Tak Kak
MpyU 3TOM BEJIUYUHA OOBIYHON -dyHknun ['mu30yp-
ra—Jlangay mouTH Be3/e BHYTPH CI0S CTPEMUTCS K €I1-
uute, napamerp (4) ¢ TOYHOCTHIO JI0 BEJUYUHbBL HODsiI-
Ka MUPUHBI NS-TPAHUILI OTIPEIENsieT B PaccMaTpUBa-
eMOM Tpejieie TOJIINHY TOBEPXHOCTHOTO ¢jiosd. Amo-
MaJIBHBII POCT 3TOM TOJIIMHBI JJaeT BO3MOXKHOCTDb OITU-
caThb KPUTUIECKOE TIOBEIEHIE MAKPOCKOTIMYIECKH B Ty Xe
reopun cmaunBanus (cu. § 160 B kuwre [8]). Crermdu-
K& CBEPXIPOBOAMMOCTH MPUBOJNAT K CBOEOOPA3HIO 3aBH-
CHMOCTH CBOOOJHON HEPIMM CMAYHMBAIOMIETO CJIOSA OT
TOJIIIAHBI.

B 0HOPOAHOM CBEPXTIIPOBOJSINEM COCTOSHUUA Ma-
JIbIe BO3MYIIEHUS MapaMeTpa MOPSIKA W BEKTOPHOTO
TOTEHIINAA JTAIeKO OT TIIIOCKOTO MCTOYHMKA BO3MYIIE-
HUS yOBIBAIOT COOTBETCTBeHHO Kak e~ %/¢ u e~/ e
€ = 6/V2k — pmmna xorepentHOCcTH. B cBepXmpOBOIH-
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Puc.6. JBontouns «wenuy B cnekTpe Bo3by>XAeHUI 1 MHTErpanbHOro napameTpa nNopsiaka ¢’s npu nsmexenun k ot 0.417
fo 1/+/2 B none pasHom KkpuTuuyeckomy. [yHKTUPOM MoKasaHbl acuMnToTUKN BEAM3M K = 0.417: Ao = 0.83(k — 0.417),
Vs = 22.8(k — 0.417)Y/2 (cm. pasa. 2) v 86nuzn £ = 1/v/2: \o = 0.356ce 70V 4py = 0.721e ! 4 2.34 (cm. pa3a. 4)

IIIEM CJIO€ y MMOBEPXHOCTU MMEIOTCs BA UCTOYHUKA BO3-
MYIIEHUsT — MOBEPXHOCTH 00pa3Ia W TPAHUIA MEWKIY
CBEPXIIPOBOIsAMIEil M HOpMATbHON daszamu. B momHoiM
AHAJIOTUU, HAIPUMED, C BBIBOJOM 3aKOHA B3aMMO/IEii-
CTBUST SJIEKTPUIECKUX 3aPSI0B Yepe3 TMoJie IeKTpude-
CKOTO TOTEHINAJIA WX YIPYror0 B3aUMOIEHCTBUS Je-
dexToB B KpHUCTAJIAX 376Ch MOYKHO YTBEPZKIATh, 9TO
BBIDAYKEHUE 711 SHEPTUN B3AUMOIEHCTBUS MEXK Iy TPa-
HUIIAMEU CBEPXITPOBOISIIErO CJIOS TP €r0 MaKPOCKOIH-
veckoi Tommmae L > £, § B o01ieM ciaydae CBOOUTCS K
cJIeIyIoneit cymme:

Fipt = Ae /¢ + Be™ /0, (12)

rne A u B — mekoropbie yHKuuu napamerpa k (3a-
BUCHMOCTHIO OT MATHUTHOIO TOJIsE MOYKHO MPEHeOpeUb,
TaK KaK CBEPXTPOBOJISAIINI CIIOH MOXKET OBITH GOBITIM
JMIIb B HEnocpeacTBeHHoil okpecrnocru H = H.).
VeTaHOBIEHHOMY YHCIEHHO TIOBEJIEHUIO TIOBEPXHOCTHO!
CBEPXTIPOBOIMMOCTH B OKPECTHOCTH TOUKH K = 1/+/2
coorBercrByer ciydail A < 0 (npursxkenue), B > 0
(orrankuBanme), npudem B > |A|. CBobGonnas sHep-

IUs CBEPXIPOBOJAIIETO CJI0d, OTCYATAHHAA OT HOP-
MaJIBHOTO COCTOAHUA, BKJIOYACT 3IHEPTUI0 TDAHUIIBI
CBEPXIIPOBO/IHUKA, SHEPIUIO I'DAHUIbL pasjiesia CBepX-
MPOBOIsAMIEH M HOPMAMTBHOI (a3, IHEPTHIO B3aUMOIeH-
crBust (12) u 0ObeMHBIH BKIAT

1
—(H? - H?)L. (13)
8w

PapHoBecHast TOMIINHA CBEPXTTPOBOIAIIETO CJIOST OTIPe-
JleisieTcd yCJaoBHeM MUHUMYMa CYMMBI BKJIA/JI0B (12)

u (13):

A B 1
Flm—ZertE Ser iy (B = 1Y) = 0. (14)

Permmernne 6ymeT yecTORYUBBIM TIPU MOJIOKUTETHHON BTO-
poit mpou3BoOAHOM SHEprun 1Mo L

= ée—L/g + Ee—L/é.

e 05)
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Ha kpusoii Hg(k) ycrol4uBOCTb pellleHus] TepseTrcs.
13 ycnosus F' = 0 naxonum

o€
=—1In

E—96
u, mojcTaBigs 310 3Hadenue L B ypasuenue (14), no-
JIy9uM

Be?

L A7

(16)

)

1 BE
e

|Al0?

<o | boan

C yuerom 6IM30CTH K KPUTHYECKOH TOYKe, TJIE &
= (£ —9)/6 < 1, peayabrarst (16) n (17) MO¥KHO Tpes-

craBuTh B Buyie L o< e ! u

H,— H, x —ce™ /¢, (18)
rae a = In(B/|A|) — uncno nopsizka enuHAIBL Kak Mbl
BuanM Ha puc. 1, acumnroruka (18) BemmonHsgercsa ga-
JKe Ha 3HAYNTENLHOM yIAJEeHUN OT PAaccMaTpUBAeMOf
KPATHYIECKON TOUKH.

IIpusenem eme npemenbHbIE BBIPAXKEHHS DU
cTpeMyieHnH K KpuTmueckoir Touke (1/v/2,H,.) mo
JIBYM BBIZIEJIEHHBIM TPAEKTOPUsIM. sl CBEPXTPOBOI-
HEKA ¢ K = 1/v/2 TONUWMHA CBEPXMPOBOAIIETO CIOS
pacxonurcs norapudmuuecku: L o In{1/(H — H.)}
npu srtom F"
no mpamoit H

x H — H.. Tlpu aIBu:KeHWU Ke
H. Tommmua pacTter TO 3aKO-
ny L o ¢! (Kkak W TnpuW JBWJKEHHH MO KPUBOit
H = H,), a «meab» B CIOEKTpe BO30OYKIEHUI O
sakony F'" o ee~%/. TlogydeHHBIe ACHMITOTH-
YecKue 3aKOHBI MMpeJcTaBieHbl Ha puc. 5, 6. Mbr uc-
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NOMB30BAIA 3/6Ch YKA3AHHYIO BBINIE CBA3b MEZKIY
WHTErpasbHbIM TapamerpoM (4) u TommmHol L ceepx-
MPOBOJIAIIETO CJIOsT, & TaKyKe OYeBUAHYIO JMHEHHYIO
3aBUCUMOCTb MEZKJIy BTOPOW NPOU3BOJAHON 3SHEPrUun
F'" (15) n BenmunHOi \g BOJIN3M KPUTHUECKUX JIMHUHA.

Mpgr 6marogapust . H. XmocTHKOBY 3a BHUMAHHAE T
muckycceun, M. A. @omuny 3a obcyxaenne. Pabora BbI-
nosHena npu puHaHCOBOI momep:kke PODU (rpantsi
NeNe 00-02-16250, 03-02-16958).
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