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B.H.litypauea 

3a UOCH9~RH9 ro~ B ~H3HK9 CHnLHYX B3affi 
a nonyqano aKTHBHoe pa3BKTHe sanpasneHae, oc 
30B8HHa ~anLHO-p930HaRCRYX WO~enel. 

0CHOBHOI nenLD_3TOrO HanpasnesaR HBnReT 
CaMOCOrnacoBaHHOI Teopaa aApORHYX B38KWOA9HC 

H3yqeaae ~K3aqecxoro coAepzaHaa ~anLHC 
wo~eneR npaseno K pa3B~TKD ~YH~aweatanLaoro 
a~poHe KaK o~aouepaow nporaxeRHOM oO~eKte -
ctpyae. 

Crpyaaaa aRtepnpetanHa ~anLHOCTK suec 
pa3Baraeu npe~ctasneaaa o cnoaraaao-eapymea 
no3sonana swcxa3aTL rnyOoKoe npe~nonoxeaue 
W8XlJ ~anLRO-p830BaBCHYMH WOAenaua H noneE 
CllOHTaHHYW Hapymesaeu cauwetpHI. 0CROBOI T8 
C OAHOI CTOpOHY, B03MOXH08 cy~eCTBOBaBHe Cl 
B xanaOposoqawx reopaax, c ~pyroR - BYBOAID 
~anLBYX MOlenel nocpeACTBOW pa3nHqHYX npe, 
Hanaqae orueqeaawx csa3el yxa3Ysaet aa B03 
~anLHOCTH C BOnpocawa y~epzaHHR KBapKOB H 
a~poaos, c npoOneMaWH reopaH aeaOeneswx HH 
~a3HKOI conHtOHOB. Taxoe oO~eAKHeaae npe~n 
HCCR9AOBaRH8 KaK ~anLRYX narpaRXHaHOB, TE 
COCTORHHR, COAepza.erOCR B ~anLHOI teopHl 
c ~anLRYMH narpaaxuaaauH, oOcyXAaDTCR B ; 
Oonee Hna ueaee YAOBnersopatenLaoe pa3pem' 
BaKyyuHOrO COCTORHHR, BKnDqaD~aR BOnpOCY 
RanKqHH ana OTCYTCTBaH CUOHT8HRYX BaKyyYH 
HYX C HHMH CllOHtaRHO HapymeHHYX CHUMetpHI 
pemeaa. 

.• 
AKtyanLHOCTL HCCR8~0B8HHR 3TOI np061 

noAqepKaBanaCL B RKTepatype B CBR3H C BOf 
Cll8KTpa H Ranaqag taXHOHOB B ~anLHYX MO; 
HCCR8~0BaHHa B8KYYWHOrO COCTORRKR CBR3aHJ 
teu, qro B otnHqHe or narpaaxesol reopaH 
npocrol, 3aawctBOBaRHYI K3 xnaccaqecxol 
HK& CBOICTB BaKyyWHYX COCTORHKI nyteW ne 
nepeweaswx senocpe~ctseaao B narpaRxuaae 
BCne~CTBH8 H8ROKaRLHOro H8llORHHOMHaRLHOI 
narpaBXHaBOB HCllORb3Y8TCR cpaBHatenLHO ( 



· .B.~Jtpauq-

3a UOCJle.llRHe rO.lU>I B cPH311Ke CHJlbRiiX B36HJ,!O,lle2cTBHR B03RIUtil0 
H nOnyQHJIO 6KTHBROe pa3BHTHe BanpaBJieHHe, OCBOB6RHOe Ha HCnOJib-
30B6RHH .JlY6JlbHO-pe30R6HCRHX YO,lleJieR. 

Ocao:aaoa nen:&D.3Toro aanpa:aneBHR a:aJIRetca nocTpoea~e 
C6YOCOrJiaCOBaHR02 TeOpHH a,llpORBHX B36HYO,llencTBHR. 

H3yqeaHe cPH3HQecKoro co.nepxaHHR .nyan:&ao-pe3oaaacasx 
MO,lleJieR npHBeJIO K pa3B~THD ~YH.ll6MeHT6JlbBOro npe,llCTaBJieHHR 00 
6,llpOHe KaK O,llHOUepHOM npOTRXeHHOM OCheKTe - peJIRTHBHCTCKOit 
cTpyae. 

CTpyHB6R HBtepnpe!aUHR .JlY6JlbHOCTH BMeCTe C O.llHOBpeueHBHM 
pa3BHTReM npe,llCT6BJieBHit 0 CUOBT6HHO-HapymeRHiiX CliUMeTpHHX 
n03BOJIHJIH BHCKa36Tb rnyOOKOe npe,llUOJlOXeHHe 0 cy~eCTBOBaHHH CBH3H 
uex.ny .JlY6JlbHO-pe30HaHCHHMH MO,lleJIRMH H UOJieBHMH TeOpHHMH CO 
CUORT6HHHU HapymeBHeM CHWI.eTpR2. 0CHOBQU TI).KOR CBR3H RllJII!eTCR, 
C O,llHOlt CTOpOHH, B03YOXHOe cymeCTllOBaBHe CtpyHOUO.ll00HHX pemeHHlt 
B KaJIHOpoBOQHHX TeopHax, c APYroR - BHBO.llHMOCT:& none:asx TeopHR R3 
.JlY6JlbHiiX MO,lleJielt nocpe,llCTBOM pa3JIHQHHX npe,lleJI:&H~X nepexO,llOB. 
HaJIRQHe OTlleQeHHHX CBH3elt Yita31lBa.eT Ha B03liOJ:HOCTh oO"&e,ll;RBeHHR 
.nyan:&HOCTH c :aonpocaun y.nepxaaHa KBapKoB H KBapKo:aol CTPYKTypu 
a.npoao:a, c npoOnewaMH teopnH aeaOeJie:aux aar-MRnnco:aCKnx noJielt, c 
cpH3HKOit coJIHTOHOB. TaKoe oO'&e.llHlleH~<~e npe.llnOJiaraeT, B qacTROCTH, 
HCCJie,ll;OBaRHe K6K .JlY6JlbRHX narpaaXHaHOB, T6K l1 B6KYYMHOro 
COCTOI!HHI!, co.nepxa~eroca B .nyaJI:&HOit TeOpHH. Bonpocs, CBI!36RBHe 
C .JlY6JlbRHMH JiarpaHXH6H6MH, 00CyX,llaDTCH B JIR!epa!ype H UOJIYQ6DT 
Oonee HJIH ueaee y.no:anet:aopH!eJI:&aoe pa3pemea~<~e. llpoOJiexa xe 
B6KYYMHOrO COCTOI!HHH, BKJ!DQ6D~aa BOnpOCH 0 ero CT60HJibROCTH, 0 
HaJIHQHH HJIH OTCYTCTBHH CUOHTaRRHX BaKyyYHHX nepeXO.llOB H CB~3aH
HHX C RHMH CUOHT6HHO HapymeHHHX CHUMeTpRit, .llO CHX nop He 0HJI6 
pemeaa. 

AKTyaJI:&HOCTb HCCJie,llOB6RHH 3TOit UpOOJieMH aeO.llHOKpaTHO 
no.nqepKHB6Jl6Cb B JIR!epatype B CBH3H C BOUpOCaMH aepeaJIHC!HQHOrO 
cneKtpa H H6JIHQHH T6XHOHOB B .JlY6JlbHHX MO,lleJIHX. Tpy,llHOCTH B 
HCCJie,llOBaHHH B6KYYMHOrO COCTOHRHH CBH36Hil, B nepByD oqepe.ll:&, C 
Teu, QTO B oTJIHQHe OT Jiarpaaxe:aolt !eopHH nona, r.ne mweetca 
npOCTOit, 36HMCTBOBaHHHlt 113 KJl6CCHQeCKOR cpH3RKH MeTO.ll paCCMOTpe
HHH CBOitCTB B6KYYMHHX COCTOHBRR nyteM nepeonpe.neJieHRH UOJieBHX 
nepeueaaux aenocpe.ncTBeHHO B narpaHJ:Raae, B .nyan:&HHX Teopaax, 
·:ac)le.llCTBHe HeJIOKaJlbBOrO HeUOJIRHOMH6Jl:&HOrO xapaKtepa .JlY6JlbRHX 
JiarpaBXK6BOB HCflOJlh3yeTCH cpaBBHTeJI:&HO Oonee CJIOXHHit MeTO.ll 

. OG~menu;;]~1 I~!~'T 
uepma ncrnanonmml 

6HGII10TEKA 

.· 
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aaannTmecxoro npo~onxeHBH aunnary~_pacceaaaa no xoacraHTe 
HHlJUHposaaaoro nepexo~a qacTHU B saxyyu.-

Mero~ aHMHTmecxoro npo~oms:eaaa no xoacraare _ ua.n;ynHposaH
HHX saxyyua:sx nepexo.n;os BK~DtiaeT lBa srana:-aa nepsou 
BH'IHCnHDTCH aunnHry.n;:s ~cceaaaa,,nepecTpoeaa:se scne.n;c~sue 
sa.n;aHHHX H3BHC TaK Hfi3HBaCIWX HH.Jt!UHpOBaHHHXnepexo.n;oB 'lfiCTHU 
B saKyyu, Ha BTOpOM nane Hsyqae~;_a aHanHTlltjCCKaH 3fiBHCHMOCT.b 
nepecrpoeHHHXaw:nnHTy~- OT KOHCTfiHTH HHlJUHPOBaHHHX BaKYYl'HHX 
nepexo.n;o,B ~ • B TOM cnyqae, xor,lla nepecTpoeHHHe a!.lnnuTy.n::s 
.HBJll!DTCll llHOrOnHCTHHMI'I iPYHKUHHMR KOHCTaHTH fi ' B TCOpRH_ 
HMCDT·llCCTO CnOHTfiHHHe BfiKYYMHHC nepeXO.n:H. ilp~CHCHHe MeTo.n:a . . 

. aHannTuqecxoro npo.n;onxeau.H no KOHCTaHTe HH~UHPOBaHHHX saxyyua:sx 
nepexo,JtoB ; J3 , oCloCloteHaoro Ha cnyqa!a ,JtYan.&Ho!a reopuu B 
paelo~ax /1,2~- nOKa3ano, qro nepecrpoeHHHe -iYanPHHe aunnHTy.n;H 

_· B MO.Jtena BeHenuaao HBMDTCst Oecxoaeqaon>~crawu aaamiruqecKIDLH 
cpyHKURHLIH KOHCTfiHTH :p . AHanHTH'ICCKOe npo.n;onxemte nepeCTpOeH
HliiX aunnRTY.lt x 3HaqeHHHLI J3 ._ =0 Ha pa3naqHax .irncTax yKa3aHHliiX 
cpyHKUH!a, _BanonHeaaoe B paelorax /J ,S7, no3Bonuno pemHT.b _3a.n:aqy . 
o . cnoataHHHX saxyyMH:sx nepexo.n:ax B uo,Jtenu_BeaenuaHo. · 

Paelor:s /I-5/ u cocraBHnH ocaosy .n;accepranMn. ~uccepraURll 
. COCTOHT U3 BBC.ll:CHH.H, qer:spex rnaB•H 3aKnD'ICHH.H. 

Bo BBC,D;CHHH KpaTKO OClCy:E.B;allTCSIOCHOBHHC qepTH lJan:&HO
pe30HfiHCHHXMO,I(ene!a, cpopuynupyerca 3a,Jtat~a, pemaeuaa B ,D;Hccepranan, 
u Hsiarallrca pesynuarw, s:saocm.t:se aa 3al!IHTy. 

· B nepso!a rnase paSBHBaCTC.H MCTO,D; CYJ.WHPOBaHH.H no HHlJUHPOBaH
HW .. BaKyYKHW nepexo.n;au B lJan:&HliiX w.mmtry,Jtax B _ uo.n:enu BeHeUila
Ho. Usyqaerca nepecrpo!Ka ~an:& HOI n ·- qaciHilHOll aunnHTy.n;:s 
B npe.Jtcia~neHHH. Koelu-HHn.&ceaa x) · 

. t\ ' h . ·-:1. -:l 
.-.. · J-r_[Jd:lj ll'l· IlK · Bn (f.;,;· P.t) = .Q_ n . - :) . J ly. ' (I) 

. - . (Z, . .z. }, J,K~l. 
. h . 4 I J< i< · -

BCne,D;CTBHe HH~UHPOBaHHHX nepeXO,llOB qaCTHU B BaKyyw, T.e •. 

x)B:selop npe.n:cTasneaua aunnuTy.n::s (I).oelycnosnea He3aBHcm.tocr:r:.n 
ero OT KBa,D;paTOB 4-KMTIYR.bCOB OT,D;en:&HHX qaCTHU, C O,D;HO!a CTOpOHH, 
H npoeitTHBHo!a cmotetpHe!a -.c ,~tpyroll. 
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i{ .:::2- ~-tftl;r .. .-/{"B A A 
8n ~ 13h = L P n~"'·- ... 1/n(P.p, -C.fl."-'1• ~I~.· ) (2) 

A': ::0 
(i;l,l,-,11). 

CywwHposaaue no HH~UMposaaa:su saxyyuaw nepexo.n:au B cpopuyne 
(2) nposo,H:rca B n 3Ianos, B or.n;enl.HOCTU no Kax.n:ouy Nt 
rroxasaao 1•2/ , 'ITO cy:wmposaauewaa nepsoM :nane ( pac.I) 

O P. oP_. -a·~· 
= + + '>---)j'" 

p,~, Pt.4-1 . Pt•l' P,., 

Pnc.I 
CBO,D;HICH K nO.HBnBHHD ,D;OnOnHHIBn.bHOrO MHOXHTBnH f\ 
pan.bHOM BHpaXCHHH B npe.n;cTaBneHHH (I): 

fl . 

s no~:sHrer-

- _ OJ n ,. -f 

Bn ~ 8~' (P., Pn) = s~ frt(~ .. ~ ) o,z;/' Ji(.<;_;., ; I; ,d,., ;{P)c, l 
J'l J l. ;J J<K 

ue ;:Xi_ :=of (~z.)-= o(G ... ot'oL 
c.. ' ... p . 

1i
1 
L~f = {Y;_i-/;11-){7i~l.--4-J.)/(i;r[ lJ~irf-~ -/) 

. /2' 
<Pym~_UH.H R.(Z,·:;(,_ 1 "'i•_ t';='o·, r) y.n;OBneTBOp.HeT COOIHOIUCHHSIM X) / 

• • J . 

x) <Pyaxnua /Z y,~tonnersopaeT npoeKTHBHO-HHBapHaHIHouy 
HHTerpaii:&aow:y cooTaomeHHD. Y}X\BHeane ( 4) npllll_e,Jteao Ii cHcreue 
KOOp,D;RHaT f.r. : Q '7, : { .ft: : ~ ..... . 

.X:. L I .tC (. +{ - ) (.. "2. 

3 



1 ' 

A(t;.-x~,-x,~,;:t.·.f')= 1r.r )·,lxx.-~.1 - 1U-x.);;(c 1(i-xlr'~ A c4a) 
~ 0 . ' 

x 1'- (x 1 v<, ,:Xv1 ; d,·. f>) 
R · 1 . . 

f\ (l; x, ,7( •t r~.:. fi)= .1 T-f \J·x. ,;·xi~t- (i- :x_)._;". t (i.-;t Z )vi' x 
, R. . . (46) 

)f (:X.~ ~c ,xi.. rt ~ ~J3) . 

Cyu:uHpOB6HH6 no HH)tyrtHpOBaHHHM BaKyyMHHM nepexo,Jta:U Ha 
nocne,~tylliJtHX nanax :uex,~ty ( i ... :1.. )-a H ( i ;-2 )-H, ( i. + 2 )-It H 
(£r_1)-lt qaCTHrta:UH H T.)t. CBO)tHTCB TaKXB K paapemeHHll HHTerpanL-

. ~ 

HHX COOTHOmeHHR, aaanoraqHUX COOTHOmBHHll (4). 
Bo BTOpolt rnaBe HCCne,JtyeTCB B03:UOXHOCTL cnoHTaHHHX 

BaKyy:uHHX nepeXO)tOB B MO,ItBRH BeHBUHaHO C HBTepcenTOll TpaeKTOpHH 
t:fr.. =-1. /I ,2 7 • Bu6op 3Ha'l6HHa HHTepcenta o(0 paBHHll -1 
o6ycnoBneH Te:u, 'ITO B atoM cnyqae HHTerpanLHoe cooTHomeane .~tna 

OCHOBHOit CTpyKTypH~It lPYHKitHH {<. (Z; oc'c ,?(c; rXc,}) 
CY1Jt6CTB6HHO ynpo~JtaBTCH H HMBBT BH)t: 

G C:l,J3) = 1. ~ pfd7(. (1.- ;t_£")'1 GOC)f), 
~ 

r.~te 

G(z,f) :. R(~;-1.-i; -iJ3). 

B §3 ll0Ka3HB66TCB, qTO pemeHHB HHTerpaRLHOrO ypaBHBBHB 
(5a) CBO~HTCB K pemei!Hll lPYHK~HOHaRLHOro ypaBHBHHB 

(Sa) 

1. - -
j_lh L1 f({l,f)= f '/(&,f), (56) 

r~e 11f(ll,f)~ ~(U,_p)-~_{ll,jJcKaqOlt tPYHltnHH ((U,j} 
!Ia paapeae B KOMllRBKCI!OR llROCKOCTH nepe:ueHHOI t{ • ~yHlt~HOHanL
HOe ypaBH6HH6 (56) IDI66T pemeHHBM rHnepreoweTpHqecKyll lPYHltUHil 
raycca 12/ . 

( 

r;- . 
(ll,f)= ~'}J. (-f,1...-f1 1.,U), 

4 

) 

r.~te 

P ·p; i.Jl .· 7{3 (;) =-;::;::: ·u~n./1/'>. 
. /1 

B §4 Buqacnaetca napnHaniaaa cyuya no HH.!tYUHPOBaHHHM 
BaKyyWiu:u nepexo,~ta:u· /{ (z; oti. ,·it.+i ; -i. 1 _fo) 
H BaXO)tHtCB BHpaXBHHe )tRB nepeCTpOBHHOR rt -- qactHqHOR ,JtyaRLHOit 
awiJI HTY )tli. 

AHaRH3 CtpyKTypH O)tHOKpaTHO nepecTpOeHBOit aunnHTY.Itli 
noKaaan, · qTo aarumtmecKB.a aaB~CHMocTL · nocne,~taea oT KOHCT~TH p 
HH)tyrtHpOBaHHHX BaltyyYHHX nepeXO,!tOB ROKaRH3YBTCB B C,!tBHXKe 
HHTepcenTOB tpaeKTOp~ni. HCXO.ItHOR uo,~tenn, paBHOR 

_/ d. .A . . . :---; bor-.0 = - ·. · 'lc5x.n :!; •. 
'Jt 

(6) 

Bcne,JtcTBHe 6ecKoaeqaonHCTHoctH li>YHKUHH apxcHayca C.!tBHXKa 
tpaelttOpHR IDIBBT. OUH'lHHe OT ayna 3HaqeBHB npH p· =0 Ha BCBX 
RHCtaX piDLaHOBOR nOBBpXHOCTH, ·Kpo:ue HCXO,ItHOrO HyneBoro RHCTa, 
COOtBBTCTBYllJIIBrO pemeHHll TeopHH B03lfYIJt6HHR. B03:UOXHOCTL aHaRHTH
qecxoro npo,!tORXBHHB nepecTpOBHBHX 6llllJIHTY.D; lt 3Ha'l6HHBM j3 
Ha ,!tpyrHX pH:uaHOBHX RHCTaX.yKa3YBa6T Ha HaRHqHe CfiOHT6HHHX 
BaKyy:uaux nepexo.D;oB B :{scc:uatpHBae:uoR :uo,JtenH. 

·B §5 BHBO)tHTCB HHTerpanLHOe npe,ltCTaBRBHHB ~a nepecTpoeHHOR 
,D;yaJiaHOI allllRHTY.JtH, ll03BORBllJ1166 BHllORHHTL yita3aHH06 aHaRHTH
qecltOB npo,~tonxeaae nepectpoeaaux aunnHTY.D; pacceaaHa. 

·B TpeneR rJiaBe pemaeTca 3a,Jtaqa o cy:u:uHpOBaBHH no HH.!tYitH-· 
posauau:u BaKyyMBYK nepexo.Jta:u B :uo,enH BeaertHaHo c npoH3BoRLHHM 
HBTepcentOK Tpa6ltTOpHH o(0 /3-5 • 

' ,, 
B §6 BliBO,ltHTCB HHTerpanl>HOB npe,JtCT6B116HH6 ,ltnJI O)ti!OKpaTHO 

nepecTpoeaaoR .a:unRHTY.ItH !licceaaHa: . . . · ·. · ~ . . . . . " . n . ~ . . ·. 
B ~i (P. -.. Prt)- _i r r.tollJ . nz: :~;KJ_ l . ;< 

11 , - .Q. ). fl(1·>~) J'<.K J,IC 2lli. rt-dt.)r(-:Jirl) 
J•l J 2 ;) J.IC:! • 

)' f Js }{ (5; ~o.P) l rt-~· f,</+h)r(-di.lt+S+fl) nll·-z Sfh:
7

) . 

~ h=O r(<.,cJ-?fc.+n·d.)n f ~2 t.l-i,t.+t, 
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r,D;e 

1{(S;~o.p)= (Lo-2:1)/'(-3)/(S-~c) 
i -J1 8(-.-:,.-;-.x~) 

KoHTYP RHTerp:apoaaHHR ~ 
HU p:ac.5, 00XO,li;HT ace KOpHH 

a npe,D;cTaaneHHH (7), H3oOpaxeHHHI 
S~([3) ypaaHeHHR 

1.- J3 B (-,<:;,S-.X'c/- 0, 

(8) 

(9) 

coana,D;avmue npu fi =0 c KopHrurn Sm{C·)=ftl. (TTl:. 0,1,2 ••• ). 
II3 rpopMynLI (7) cne,zyeT, liTO nepa111t a'Tan cyw.mpoaanus MOlleT 
MHTepnpen!pOBaThCR HU SI3LIKe· KBapKOB KaK "yTSll:eneHHe" BHemHelt 
KBapKOBOI !IMHHH, npHHa,li;JI6ll:a1Jtel i - ol H { f- I -1 QaCTH~aM 
(pHc.2). 

f' 

PHc.2 

Anan:aa CTPYKTYPLI nepecTpoeHHLIX aMnJIHTy,D;, BLinonHeHHLIH B §7, 
llOKa3aJI HanHt~He CKpLITOit KBapKOBOH CTpyKTYPLI pe30HaHCOB B MOl6JIH 
Beae~HaHo, O,li;H03HaQHO onpe,D;6!1!16MOit BHyTpeHHliMH CBOI!CTBaMll 
paCCMaTpHBaeMOH l40,li;6JIH. YCTaHOBH6HHaR KBapKOBaR CTpyKzypa 
cooTaeTCTByeT Han:aq:av OecKoHet~aoro IIHCJia KBapKoa, cneKTp Mace 
KOTOpLix onpe,D;enaeTcn cne,D;ylll!lelt rpopuynolt: 

)'~ (f>) = - o<~!z +- '~(Yl (j3)' (IO) 
·. z 

r,D;e ftm - KBa,!r;paT MaCCLI m -oro KBapKa, a Sm (f>) - KOpeHh 

6 

I 
~ 
j 
' i 

i\ v 

ypaBH6HHSI (9)' paBHLIIl rn npu fl =0 ( m == 0 ,I • • • ) • KaK 
cne,D;CTBHe, nepec:rpoeHHaR ,D;yani>Has MO,D;enh o6na,D;ae:r CHW4eTIJ'.tell 
l/{f.) 1. l/ (i) 1-l/ {f)X,. • . rpynnLI, COOTB6TCTBYiliitell HaJIIIQHIJ B MO,D;en:a 
~ QHC!la COXpaHSillltRXCSI r:anep3apR,li;OB, aHanorHQHLIX CTpaHHOCTH 
u mapuy ( puc.J). 

PJ-• 

(P, 
r 

· P:ac.J 

YKa3aHHa!l KBapKOBaR c:rpyK:rypa npORBJIR6TCR B HU!IRIIIIH ,li;OllO!IHIIT6Jlh
HOrO BLipO:I,li;6HHR pe,D;J:6BCKIIX :rpaeKTOpUI! B MO,li;6Hll IleHenHaHO. 
lfH,D;ynupoaaHHLie aaKyyuHHe nepexo,D;H :arpav:r ponh ,D;OIICJJIHHTeni>Horo 
B03MJilt6HUR, ll03BOJ1SIIllll~ro CHSITh CKpLITOe BllpOJ:,ll;eHHe. B pe3y!lhTUTe 
BB6,li;6HHSI UH,D;yuHpOBaHH!lX BaKyyMHilX nepeXO,li;OB pe,D;:16BCKHe :rpaeKTOpHll 
pacmennRv:rca. PacmenneB:ae :rpaeKTop:all onpe,D;enae:rca cne,D;yD!llRM 
COOTHOmeHHel.!: 

I' 

"?f(Pt)= n ... z+ .s~cr) . (m,n,z.·=-0,1,2, .. . ) 

unu, np:a uan11x j3, 
. 2 ,._ . ·. (-1)md. j'""(IYl-o<,) 

o(' (pi. )= n :t-Z~m + r (-oto). ~. (II) 

C,D;BHrl! ,D;Ot~epaux TpaeK:ropuH onpe.D;eJIRilTCR npu MCI,»LIX J3 B LlpaJJ:e-
HHeu (II) npu n.+?:HYl=J CJ== 1,2 •• ). Benut~una C,D;BHra 
onpe,D;enRe:rca no en e,D;HHu cnaraeuLIY a a~o~paxeauu (II). 3aauc1Dlocn 
3:roro cnaraeMoro OT rYl. npHBO,li;KT K (J + l )~KpaTHOMY paCIIIElll
neHKil ~ -oil ,D;Ot~epnell :rpaeKTOpHK p:ac.4. 
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m2 
Pl{C, 4 

ft 

MeTO~ HH~~HpOBaHHHX BaKyyMHHX nepexo~OB ~OUORHBeT H3BeCTHUI 
lf>aKTOpH38ItHOHHNI MeTO,Il; i.PyOHHH-roPAOHa:,;,BeHe~MaHO H OKa3HBaeTCB 
CBOOO~HHM OT cy~eCTBeHHOI'O OI'paHHqeHHB UOCRe~Hero, CBB3aHHOI'O 
c neaBHUM npe,~tnonozenHew otcytcTBHB B wo~enu BHytpeHHHx 
a~MTHBHUx 3axonoB coxpanenua. Pe3ynLTatw, nonyqennwe B rnaBe J, 
UOKa3WBaDT,-qTQ KBapKOBaB CTpyKtypa pe30HaHCOB BBRBeTCB 
cne~CTBHeM ~aHLHOCTH. 

B t~eTBeptol rnaBe pemaetca 3a)taqa o cn.oatannlix Baxyy:t.~awx 
nepexo~ax B MO,Il;enH Beneuuano /J, 4/ • · 

B §9 H3yt~aetca aaanHTHqecxoe npo,~tonxeaHe nepectpoeaawx 
~aHLHHX a:MUHHTY~ (7) no n pOH3BORLHOM{ itontypy, npOXO~BllteYy 
qepe3 TOQKH fo :o0 Ha HyneBOM H ~pyrHX HHCTaX pHMB.HOBOI 
noBepxnocu lf>YBK~HH .S CP) , onpe~enaeYoH ypaBaeaHew & ) • IlpM 
p =0 ypaBHeHHe (9) npHBO~HT It .ltBYM COBOKynHOCTB:t.l KOpBeJI 

SM (c> = rn 

. s~ (0)-:: clc -m 
, c m=o·;r,t·~~~Y 

( f¥1 =O,I,2 ... ) : 

Iloxa3wBaetca, tJTO aaanHTHtJecxoe npo~onzeaHe aunnHTY.It no 
XOHCTaHTe p B OO~eM cnyqae ~BO~HTCB X HeXOTOpol nepeCTaHOBXe 
xopaeR ~tn(O) c xopnauH ~rn(O). Ha'pHc.5 noxa3aao ~BHzeaue 

- I . . . . . .. 
xopaea Sm (J3) · u · S l'lt ( p) , npHBO.ItB~ee x ~ecf)op~aitHH xoatypa 
HBTerpHpOBaHHB ~- H BCHe,ll;CTBHe 3TOI'O X ~pyrouy 3BatJeBHD 
nepectpoeaaol aunHHTY.ItW npH j3 · =0. 
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r .. s 

PHc.5 

B §IO UOKa3HBa6TCB, qto CllOHTaHHHe BaKyyuHHe nepeXO,Il;H 
npHBO~BT K. nepecTpORK~,,f9'aHLHHX aMUHHTy~, KOTOpHe L!OI'YT HHTep
npetHpOBaTLCB Kalt H3MeHeHHe 3HaKa y KBa,l!;paT_OB Mace OT~enLHHX z z . 
KBapxoB CJim ~ ·-Jim . npaBHn.o). TaK, ~BH:&:eHHD KopneR, noKa3an-
aowy Ba pHc.5, COOTBeTCTByeT, B CHHY cf)opuynw (10), H3MeHeaHe 
3HaKa ItBa~paTa UaCCH TOHLKO y KBapxa C ~ =0. B CHHY a~HTHBBOR . . 
3aBHCHMOCTH KBa~paTOB MaCC pe30Ha!ICOB OT-KBa~paTOB Mace 
COCTaBHBD~HX XBapKOB BCe TaXHOHHHe COCTOIIHHB MOXHO HCKHDtiHTL 
nocpe~CTBOM CfiOHTaBHHX BaKyy»HHX nepeXO,Il;OB, H.3MeHaD~HX 3HaKH y 
KBa,ll;paTOB M8CC T8XHOBHHX KBapKOB, 

B §II noxa3aHo, q to,_B tJaCTHOM cnyqae HHTepcenTa o/0 =I, 
COOTBeTCTBYD~eM TaK H83HBaeuoR MO,Il;eHH BHpacopo, He CO,Il;epxa~el! 

·~XOBHX' COCTOBHHR, I'H8BHHe TpaeitTOpHH nocne CllOHT!lHHHX BaKyyMHHX 
nepeXO,Il;OB CT8BOBBTCB ,ll;ByKpaTBO BHpOZ,Il;eBHHMH, \ITO npHBO,Il;HT K 
yBeHHtJeBHD CHUMeTpHH KBapKOBWX COCTOBHHif H, KaK CHe~CTBHe, 
It UOBHmeBHD ·CHMMeTpHH .pac'cuaTpHBaeuoli UO,Il;eHH ~0 CHWeTpHH 
SU(:l-)1' U(i)x U(i)x.,. rpynns. O,~tnalto Bonpoc c -,nYxaMH
octaetca OTKpWTUM. 

B 3altnnqenue nepequcnKY ocaoBnwe pe3ynLTaTH, nonyt~eaBHe 
B ,ltHCCepTaitHH. 

I. Pa3BHT ueto.~t cyuuHpoBaBHB no HB~ItHPOBaanww BaltyyMBUM 
nepeXO,ltaM B ~anLHOI_MO,lteHH BeaeuHaBO, OCHOBaBHHH Ha. 
COCTaBHeBHH HHTerpaHLHOI'O ypaBBeHHB ~a nepecTpOeHHOR ~aHLHOR 
aunHHTY.ItW• 
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2 • Ha ocuoae pemeuna nuterpan~noro ypaaueuua nonyqeuo 
nuterpan~uoe npe~ctaaneune ~a nepectpoeuuoR ~an~uol aunnHty~u, 
~onycKaD~ee auanHtHqecxoe npo~onxeuHe nocne~ueR no KOHCtaHte 
HH~UHpoaaHHHX aaxyyuuux nepexo~oa. 

J. 00HapyxeHO CKpUTOe BUpOX~9HH9 H KBapKOBaH CTpyKtypa 
B cneKtpe pe30HaHCOB B UO~enn BeHeUHauo, COOTB9TCTBYD!IIH9 HanH
qnD OecKoHeqHoro qncna KBapxoa c B03pactaDI!lHMH llaccauu. 

YctaHOBneHa pon~ HH~UHpOBaHHUX BaKyyliHHX nepexo~OB Kalt 
~ononuurem.uoro B03MYI!l9Hilll, cunuaDI!lero no aupo~euue. 

4. IIocpe~craou auanurwqecKoro npo~onxeuna nepectpoeHHHX 
~anLuux aunnnry~ no KOHcraure HH~UHpoaaHHHX aaxyyuuux nepexo
~oB pemeHa npoOneua cnoutanuux aaKyyuuux nepexo~oa B liO~enH 
Beueunauo. ~ 

5. Ycrauoaneuo uamtqHe BHytpeuuelt cnuuetpHif .SU(2) MJ.(i) x 
x L{(i) /( L{(i)J< ••. rpynnu B uo~enu BHpacopo B pe3yiiLTate 

cnouraHHblX aaxyyMHHX nepexo,D;oB. Iloaueune yKa3aHHol cimuerpHu, 
B03!lOXH0 1 CBH3aHO C CHMM9Tpl'lelt Clln~HUX B3anuo~eltctBHI, 

cooraercrByD~elt HannqnD n3oronnqecxoro cnnaa, ctpauuocrn, mapua 
H ~pyrnx, 9!119 He OTKpHTUX rnnep3ap~OB, 

6. Tipe~no::reHaKBapKOBall HHTepnpeTaUHII CnOHTaHHUX BaKyyMHHX 
nepexo~oa B Mo.D;enw Benenuauo. 

IIoKa3aHo, qro npn HanuqHH B J.tO~enH raxnouoa, nocne~HHe 
uoryr OuTL HCMDqenu nocpe~cTBOM cnourauaux aaKyyuuux nepexo.D;oB. 
IIoKa3aHo, qro pe3yn~rar cnourauuux aaxyyuuux nepexo.D;OB uoxer 
HHTepnpernpOBaTLCII KllK H3M9H9HH9 3HaKa y KBa,D;paTOB !dace 

· OT~enLHHX KBapKOB ( }1/n-+ -jt,;) npaBHno). 
0CHOBHUe pe3yn~TaTU .D;ItCCeptaUHH ~OKna,D;NBanHCL Ha C9CCH.IIX 

or.D;eneuua H.D;epuolt !fln31!KH Ail CCCP, ceui!Hapax naOoparopHH reopeTH:
qecxoR fi>H3HKH OIDI.H, Ha Y ue:s:,D;yuapo.D;HOl.l cnuno3eyYe no fi>n3nKe 
BUCOKHit 3HeprHI ( Bapmaaa, 1975), Ha XYlli ue~HapO~HOI KOHtPepeH
UHH no qJH3HKe BUCOKHX 3HeprHit ( TOnnHCH, 1976). 

Marepnanu ,D;Hcceprannn onyOnnxosauu B cne~DlllUX padorax: 

I. Jl,B.BonKoB, A.A.;i{entyxuu, A.li.IlamHeB, ITHCLua B ::K3Til>, 
ZQ, 488 (1974). 

2 • .n.B.BonKos, A.A.Eenryxuu, A • .H.IIamues. H,D;epaaa <f>n3uxa, 
21, II04 (1975). . . 

J. U.B.BonKoa, A.A.Renryxuu, A • .H.Ilamues. ITHcLua B F.3Til>, 
£!, 454 (1975). 
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4. ,ll.B.BoJIKOB, A.A.EenryxHH, A.R.IlamHeB. IIpenpnHt x,;.,Tr: 
A.'-1 YCc;P, 75-5,XapbiWB. 

5.-Jl.B.BonxoB, A.A.Zenryxnu, A.ll.IIamueB. H,D;epuaa <f>H3HKa, 
·za. 122s (1975). 

.· 

PyKOm!Cb nocrym!Jla B u3~arenLCKnil or,n;en 
19 anpena 1977 ro,n;a 
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