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8 nocneAHee speMR Mero,q KBa3HnoreH4~ana, npeAfio*eHH~~ no
ryHOBbiM Yl Tasxem-1A3e111, 6bt.n ycnewHo np~t~MeHeH AllR pac4eTa PRAa 
nonpaBOK nopR,qKa a6 1na K H3BeCTHOMY C T04HOCTb~ AO a5 

3Hal.le

HHIO CBepXTOHKOro CABI'Ira OCHOBHOrO ypOBHR n03HTpOHHR /2,3/ • 

8 l.laCIHOCTH, 6bl!1 Bbi4HCI1eH BK118f B CBepXTOHKH~ CABHr OT Alo1ar

paMMbl OAHO¢OTOHHOrO 06MeHa 14•5 , HCCJleAOBaHbl 3¢l¢leKTbl CBR38H

HOCTH 4aCTHL\ B npOMe>KyT04HbiX COCTORHH.AX/S~ npoaHaiU13HPOBaHO 

KYilOHOBCKOe B3ai!1MO,qeCkTBI!1e B n03HTpOHHH/
7_. 

Pe3yilbTaTbl paC4eTOB, B OCHOBHOM, COBnanH C COOTBeTCTByiO~H
MJ.-1 AaHHblt-'H APYrYix asTopos/8,9/. Hacrofnqan pa6oTa sasepwaer Hc
c.neAOBaHJ.-te J10rapH¢MH'-IeCKI-1X BK.OaAOE nOpRAKa a 6lna OT ,qHarpaMM 
npRMOrO B3aHMOAe~CTBI-1R B aTOf-ie n03HTp0tH1R MeTOAOM KBa3HnOTeH-

41o1aJla. 
8 COOTSeTCTBMH C MeTOAHKOt!, pa3BI1TO~ paHee/l0,4/, AJl.A Bbi41-1C

JleHtr~~ 11Cnonbaye,.,, Kaaaa .. moreHu.~t~a!lbHOe ypasHeHHe e BH,qe 
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np111 ~HOM F - cso6oAHa.A AByxspeMeHHaR ¢yHK~HR fp~t~Ha ABYX 4ac
TH~,cnpoeKTHposaHHaR Ha nonOmHTenbH0-4aCTOTH~e COCTORH~R,T*= 
=u1u 2Tu 1u2, T=K+KGK,, a K ~· ~AP0 ypaeHeHHR 6eTe-Conmne
pa AflR nonHoi:i \.leTblpexepeMeHHO~ 41YHKU.II'IH fPHHa_ '0 • 

~cn011b3YR paano>KeH~e K = K.' (l)+K(!) +K(2)+K(2)+K(2) , rAe C H T C T CC CT -'rT 
Clo1MB0JlH3HpyiOT COOTBeTCTBeHHO 06MeH KyflOHOBCKHM H nonepe4tfbiM 

$OTOHOM~, AI1R 6V C Heo6XOAHMO~ T04HOCTbiO nony4aeM 

t..V =KCl)*-v +K(2)*+(K(l)(j' K(l))*-K(ll*fK(l)* - c c c cc c 0 c c c , 

131 
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4aCTb B03My~eHHR ~V0 , OTBeTCTBeHHaR 3a KynOHOBCKOe B3aHMOAei1CTBHe,6blna paccMOTpeHa paHee a pa6oTe171• 06paTHMCR K pacCMOTPeHH~ OCTaaweHCR 4aCTH B03MY~eHHfl ~VT. nonomHM, 4TO C Tpe-6yeMOH T04HOCTb~ peweHHeM ypaBHeHHR /1/ RBnReTCfl HepenRTHBHCTCKaR KynOHOBCKaR BOnHOBaR ~YHK4HR: 

rna w=--. 
2 /4/ 

TOrAa CABHf YPOBHR 3HeprHH, COOTBeTCTBY~~HH ~VT' AnR OCHOBHOro COCTORHHR npHHHMaeT BHA 

~ET "<Jli,~V Tl q'> +<pi ~VT I il> <iii~ VT I q> " 

"<piVa +V6 +V8 +Vr +V~+ Ve lei>, 
rAe IQ> - eonHoBaR ~yHK4HR OCHOBHoro cocTORHHR /4/ H 

/51 

YKaaaHHYe npo4eccY eaaHMoAeHcTBHR yAQ6Ho H3o6pa3HTb rpa~H4ecKH: 
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Jl~t~arpaMMa 06MeHa O,QHHM nonepe4Hb!M ¢OTOHOM /a/ 6b1Jla paCCMOT

peHa a pa6oTax 13-5/, 06paT~t~MCfl K ~t~ccne,qoeaHH~ A~t~arpaMM £,~'~' 
A,e. 
- -8bln011HeH~e HHTerp~pOBaHH.A nO OTH001TeJ1bHbiM 3HeprH.AM H Bbi4HC

JleHHe MaTpH4HO.::i CTPYKTYPbl C T04HOCTbiO ,QO 4JleHOB, CO,qep>Ka~J.1X 

nonpaBKI-1 nopfl,qKa a61na I 6.E(a6lna) I, noaaonfleT nony41-1Tb 

I'.E5 ~t.E5(a5), 

/6/ 

rAe 

6 5 8 
4 1-'-(0)1 2 

4 4 3 2 3 2 d 3 k 1 1 
I'.E (a )~-a m'l' <a a >Jdp<l> Jdq<l> J--1-----

3 (2rr)5 1 2 p q ' k 2 ' -E k q 
k p k 

1 q 2 

'•-E ' (, +m) q q 

B ( 5) 8 I'.E a ~--
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1 -----=---!, 
k (, -E)(k +< -E) 
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q2 1 k' q 4m 
xl1- --''---- - ·(--- + -~-=--ll, 

' (, +m) k2 (, k+m)2 ' (, +m)2 
q q q q 
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~ 5 4 11E (a ) ~--
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(<k +m)('kpq-m).( 'k+E+kp +kq 

<k+<kpq (,k+E+kp)(,k+E+kq) 

Ek-E 
----~--------}, 
(, -E+k )(< -E+ k ) k p k q 

B( 6 ) 8 11E a lna ~--
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np~ B~4~CneH~~ CABHra C T04HOCTb~ AO a 5 , KaK ~ paHee/~/ 
HCnOnb3yeM B~pameHHe AflR KBa3HnOTeH4Hana B TepM~HaX aMnnHTYA~ 
pacceRHHR Ha Maccoao~ nosepxHOCT~. AnR 3Toro a ¢opMynax AnR 
CABHrOB ~E6(a 5 ), ~E 8 (a 0 ), ~Er(a 5), ~EA(a 5 ), ~Ee(a 5) nOJlOlKHM 

B 5 
~E (a ) -0, 171 
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0TMeTJ.1M, 4TO BKJla,Q .QHarpaMMbl O.QH0¢0TOHHOrO 06MeHa B 3TOM no,qxo,qe HaH,qeH anepable a pa6oTe 131 : 

a ( 5) 2ml2 12 ~ ~ I L'.E a ~ ~1¢(0) <a1 a 2>·-;;, !8/ 
Clle,QOBSTellbHO, CYMMapHbli::J BK!la,Q 8 3HalleHVte CBepXTOHKOrO C.QBHra OCHOBHOrO ypOBH~ n03HTPOHH~ OT .QHarpaMM, H306pameHH~X Ha pHCyHKe, C T04HOCTb~ .QO a5 COCTaBJlReT 

L'.Ea+6+B+r+~t~-e~~l¢(0)12<(; (!>II- ~l. 
. ~2 1 2 • 

3TO COOTBeTCTByeT pe3y11bTSTaM, nOIJY4eHHbiM paHee 12•31 • 
To'-!Hbll1 >Ke pac4eT nonpaaoK, co,qep}l{alqHX norapH$MH4ecKJ.1e A~ nopR.QKS a 6 lna , npHBO.QHT K Clle,qy~~qHM peayJlbTaTaM: 

a s ) 1 s -+ _,. -1 ~E (a lna =-a m<a
1u > lna 24 2 

B 6 1 6 -+ -+ -1 ~E (a lna)=--a m<a 1a2 >lna , 
12 

A 1 6 -+ -+ -1 8E (a6lna)=--am<oa>lna , 24 I 2 

191 

BKna-

/10/ 

nepeH,qeM K o6cy>K,qeHH~ nony4eHH~X pe3y11bTaToB. K HaCTORiqeMy apeMeHH J.1MeiOTCR cne.QYIOUV·1e 3KcnePio1MeHTSJ1bHble peaynbTaTbl AilR CBePXTOHKOrO pac~enneHHR OCHOBHOrO ypOBHR n03HTPOHHR: 

L'.v ~ 203,3849(12) 114 
3KCIT. 

/11/ 

L'.v ~ 203,3870(16) 114 1121 
3KCIT. !11/ 

TeopeTH4ecKoe 3Ha4eHHe caepxTOHKOro CABHra e noaHTpOHHH C T04HOCTbiO AO a 6lna , no MHeHHIO OAHHX aBTOpOB/8< COCTaBJ1ReT 

L'.v ~ 203,4079 ll4, Teop. /121 
e TO speMR KaK cornacHO pa6oTe 1131 
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8~4HCneHH~H HaMH BKnaA OT CYMM~ AHarpaMM /~,8,~/, nponop
LlJo10H8.flbHbli7t a 6}na-1: 

t.Er+A+e ( 6 Ina) 1 6 <~ ~>In -1 /l 4/ a = 
96

a m a
1

u
2 

a , 

HaXOAHTCR B OOflHOM COOTBeTCTBHH C peay.nbTBTBMH pa60Tbl/g~ 
0AHBKO, KaK nOK838HO B pa6oTe/5~ norapH~MH4eCKHH BK.naA OT 

AHarpBMMbl OAHO¢OTOHHOrO 06MeHa COCTaB.nReT 

a 1 6 ~ ... -1 t.E - 24a m<u1a2 >lna , /15/ 

4TO B ABB paaa MeHbWe COOTBeTCTBY~~ero BK.naAa , npHBeAeHHOrO 
s pa6oTe/91. 

KpOMe Toro, B MeTOAHKe, OCHOB8HHOH Ha HCOO.flb3088HHH ypasHe
HHR 6eTe-Co.nnHTepa, OTCYTCTBY~T BKflBAbl OT AHarpaMM B. 

TaKHM o6paaoM, cyMMapHbiH peay.nbTaT, no.ny4eHHbiH s~aHHOH pa-
6oTe, OK83biBBeTCR paBHbiM . 

1 4 ~ ~ l 3a 3a 2 -11 t.ET-l2a m<a1 a1 > 1- 2; --8-Ina . /16/ 

C Y4eTOM no.ny4eHHbiX .norapH¢MH4eCKHX nonpas0K H paHee H3BecT
HbiX peay.nbTBTOB /2,8,5,6,8/ Teopi:!TH4eCKOe 3Ha4eHHe AJlfl CBepXTOH
KOrO pac~enneHHfl B 003HTp0HHH COCTaBnReT 
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