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CTpyKTypa KOIUI8KTIIBHblX 11epoTaIUIOHHblX COCTOllHllit '18THO-'18THblX llA8P H3Y'l8H8 AOC

/ 1/ 
T8TO'IHO xopowo ( CM,, HanpnMep, ). ITpOB8A8HO T8KJK8 H3Y'l8HH8 KonneKTHBHblX COCTOS!HHil 

/2,3/ 
B H8'18THblX c,j,ep1!'18CKHX HApax , Jle,j,opM11poaaHHb18 llAP8 IIM8IOT CBOI! oco6en11ocT11, II 

118 HIIX Henb3Sl 8BTOM8Tll'l8CKII nepeH8CTII peaynhT8Tbl l!CCn8AOB8Hllil CBOilCTB c,j,~p1!'18CKl!X 

llABP, 1IT06bl nony'll!Tb 6onee nonuoe on11can11e aoa6yJKA8HHblX COCTOllHHlt C 3H8pr11elt ·AO 

( 1,6 i 2,0) Maa,Heo6xOAHMO 113Y'll!Tb KOM8KTl!BHb18 H8pOT81lHOHBbl8 COCTOllBHll B B8'18THblX 

A A8q>OpMHpOB8HHblX llApax. B BBCTOllmeil 38M8TK8 IIpOB8A8BO o6mee 11ccneAOB8HH8 uepoTa

lll!OBHblX KonneKTHBHblX COCTOSIHHit B H8'18THblX A A8q>OpMllpOB8HHblX S!Apax Ha ocuoae caepx

T8KY'l8il MOAenn B paMxax M8TOA8 llpH6nHJK8HHOro BTOpH'IHOro KBBHTOBBHHll, 

B COCTOS!HHllX H8'18THoro A S!Apa HM88TCK OAHB KB83ll'18CTl!ll8 B .llOIIOUH8HH8K KBa-

3H'l8CTHll8M H q>OHOH8M '18THO-'18THOrO S!Apa. 3aA8'18 COCTOHT B y'leTe B38HMOA8ilCTBHSI KBa-

3H'l8CTHll C q>OHOHSMH, OllHCblBBIOWHMH KonneKTHBHbl8 H8pOTBHHOH!Ib18 COCTOS!HHSI '18THO-'18T

HblX SIA8p, faMHnbTOHHBH CHCT8Mbl 381lHW8M B BHA8: 
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rAe o6oana'l8HIISI T8KH8 JKe, K8K B I QI (~) -onepaTOp q>OHOHa MynhTHIIOnbHOCTH 
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Bon110By10 q,yuxnnIO, aanpnMep Ami: 11e•rnT11oro 

C npoexnneJ! MOM811T8 Ha OCb CHMM0Tpnn nnpa K 

nyIOmeM BHA0: 

Z - HApa, OIIHCblB8!011!YIO COCTOHHUSI 

,r 'l:8THOCTb!O 7T , aannmeM B cne-
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rne qepea p o603118'18Hhl ypoBHH cpOAHOro nonn C IISHHh!M 3H8'l:8HH8M K7T 
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Y'tHTHB80TC5! B38HM01!8J\CTBH8 KB83H'l:8CTlll!hl C ·q,oao11aM11, HMBJOmHMH pa3llll'l:Hbl8 
.\µ1 

Hal\neM cpe1wee 31IS'lenne II no 'l'(Ktr) n onpenen11M Cp n Dvu (K11) ,. 
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HCb BapnannoHl!hIM npnnnnnoM B BHAO 

+ n 2 .\µ1 2 
o!<O(Ktr)HO(Ktr) >- 11 1 (K11)(I CP + I (Dv0 (K11)) - l)J = 0 
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rne 11, (K,r)- MHO>KHT0Ilb JlarpamKa • a BTOpol\ qnen CBH38H C HOPMHpOBKOI\ 

pe3ynhT8T0 Bbl'IHCil01IHI\ cexynnpl!OO ypaBHOHHe rrony<mM B cnenyIOmeM BHAO: 

VI (pl P 1 )- (t(p1)-11
1 

(K 77 )) V1 (P1P2) ·••••••· V l (p Ip n ) 

VI (p I P2 ) V 
1 

(p 2P2 )-(t (p2 )-11
1

CK11 )) ••• V 
1 

(p 2 pn) 

=o, 

VI (p I P 11 ) V 1 (P2Pn) •• • • •• V/Pn Pn )-(<(p.)-11
1
(K11)) 

rne 

VP vvpnv 

V (pq pn) =)y,T,, y 1 (,\µ)+y 1 ()v,) 
I n P 

,\µ .\µ ->v, - ,\ 
f (p

0
v)f (pnv)+f (p

0
v)f µ(pnv) 

2(t (v) -1 ,/f - 11 1 (K11)) 

npn'l:eM B (4) nMeIOTCH TOilbKO nonIOca rrepBoro nopnnxa, a 

4 

(2) 

• 3ttech 

A/ti • 
nonb3y-

(3) 

(2), B 

(4) 

/1 f1 

i Ii 
) 

H 

.·1 

Liw 
:111 
{;i 

111 
~/,J 

r 

+ 
<G

1
·(K11)110

1
(K11) >=11

1
(Kn'). (5) 

B cnyqae, KOrAa MOlKHO orpaHH'IHTitCH TOnbKO OAHHM ypOBH0M Cp8AHero nonn C ASHHh!M 

K7T (T,8, n - 1), cexynnpnoe ypaBH0HHO npHIIHMaeT npocToil BHA, a HM011HO: 
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CnenyeT OTMOTHTb, 'ITO 'IIlOHbl C 6on&mHMH i n ,\ /lSIOT Manul\ BKnan, T8K KSK 

I I .I 
( y n + y p ) CTPOMIITCH K nynro, KOrAa COCTOHHHO npn6nHJK88TCH K ABYXKB83H'l:8CTH'I-

ITOMY, TToBeneHne F (11 ) 

<(p) -•11 (K,r) C KpHBOI\ 

npnBeAeM Ha pnc. 1, rAe TO'IKH nepece'!e11nsi: npsi:MoJ! 
A/L 

F(11) HBnHIOTCHKOpHHMH (6). Ecnn t(p)<minl<(v)+w
1 

!, 

TO nepBOO COCTOHHH8 no cnoeJ! npup0,!18 6nH3KO K 0,!lHOKB83H'l:8CTH'IHOMY, npH'l:8M ycnOBHe 

ero cymeCTBOBSHHH HMOOT BH.!l: 
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B STOM cnyqae xonneKTHBHOO COCTOHHHO 6yneT HMOTb aneprnro, 6onbmyro COOTB0TCTBYIO

mero nonJOCa, T.e. 

& 0011 (.\µi IK11) > t (v) + 
>.µ 

fill 
(8) 

,\ti'! 
::lTOMY CIIY'l:810 COOTBOTCTByeT HHJKHHH npHMSH Ha pnc. 1. Ecmr < (v•1) + w 1 < min !t(p) I , 

TO H8HHH3WHM Ktr - COCTOHHHeM HBnH0TCH KOMOKTHBHOe COCTOHHH0 C a11eprneJ! 

,\ 1µ1 
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00
11(,\1 µ ti = liKtr) < < (v1)+ <u 1 

3ToMY cny'l:a!O COOTB0TCTBYOT BOpXHHH npnMan Ha pnc, 1. <PyHimnn 

HMOIOT cnenyromntt BRA: 
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.\p.1 Cp 
Dvu (K11) • -======= 

2,JY 1 (~) + Y 1 
(.\p.) 

ll p 

~ -Ap. 
f (pv) -uf (pv) 

E(v) -f «>~ 7] 
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(10) 

EcnH 3HaqenHe 71(K11) 38M•T•o 0T~~80TCR OT nonJOCa, TO CTpyXTypa Taxoro C0CT0RHHH 

RBJIB8TCH B8CbMa cnoJKHol!, T8X xax napaqy C onnos::ea3HqacTHqnbIM C0CT0RHH8M B oonnoay10 

,j,yHXllH10 nann BKnan C0CT0SIIlH!l C pa3nHqnblMH KBa3Hq8CTGAMB H q>OHOHaMH. EcnH llC8 

11(K11) IlpH0nHlK80TCR X nonlOCy, T.e. 

lp (K 1T) I A 1" I_ 11 ( K17) .. 0 
EW

1
)+«>. 

:t 1 -t 
0 .j"1. a.,loQl(Alp.l)+'l' 0 

1'0 Taxoe C0CT0RHHe M0lKH0 H83blBaTb raMMS-BHopanHOHHbIM, ecnH A 

( 11) 

- 2, p. • 2, HllH 

0KTynonbHbIM, ecnH 

MSTpHqHbll! 8118M8HT 

qeTno-qeTnoM anpe. 

>. - 3, p. - 0 H T.A. CnenyeT 0TM8THTb, qTo B ST0M npenene 

E>. - nepexona CTP8MHTCSI it ero 3HaqenH10 B C00TB8TCTBY101ll8M 

H3 nanHbtX ,j,opMyn 6e3 npoaenennsr qucnenablx pacqeToB MoJKHo cnenaTb cneny10mue 

BbIBOAbl 0 non0lK8HHH xoni:rexTHBHblX nepoTallH0HHblX COCTOHHHII: 

1. Ecnu 
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1

)-+ w
1 

<min(f(p)I , TO 

<:- >. p. 
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-µ ,11 )< &0011 (~ilK'=K
0

t P. 1 11•). 

a cnyqae 1 (rne Ko 0THOCHTCS! x 0CH0BH0My COCTOHHIIIO), T.e. aneprHH xonneKTHBHbIX 

C0CT0RHHI! C K - 9/2, 11/2 II T.n. AOlllKHbl 0blTb pacnonoll(8Hbl 0/llUl{e X 3aaqermS1M no-

nrocoB no cpaBH8HH10 C aneprKHMll xomt8KTHBHbIX COCT0S!HHI! C K a ½ , 3/2 • ·3To CBH3a-

no C TeM, qTo B cexynirpHbIX ypaBH<IBBHX Aliff K = 1/2 3/2 3HaqgTenbHO 6on&we 6onbWHX 

'!nenoB, qeM B cexy.napnbIX ypaBH8HHS!X AnH K = 9/2 , 11/2 n T.n. 

/4,5/ 
liMetomHeCH axcnepHM8HTanbHl>I8 A8HHbI8 no aneprHHM xonneXTHBHbIX aepoTanHon-

HbIX C0CTOHHBI! B neqeTHblX A -H.Apax B 0CH0BH0M ynoane:raopHIOT 3THM Bb!B0AAM. Ilpo-

aenennbtll ananH3 noX83an, qTO B A8q>OpMHPOBSHHblX nnpax p8AK038Men&nol! o6naCTH A0mKHbl 

na6n10naTbCH OTHOCHT811bHO HH3K0nelKalllB8 KonneKTBBllbl8 COCT0RHBH raMMS-BHop81lHOHHOro 

THna, T.e. C K0 - 2 B K
0 

+ 2 • B Tpancypanonol! oonacTH, xpoMe Taxoro poAa 

C0CT0HHHI! B HApax C N • 143, 145 n 147, AOll:>Kllbl naonJOASTbCH cpaBHHTen&no HH3KO-

nelKawao cocToHHHH oxTynon&noro Tnna, qTo xacaeTcn H30TonoB nerrryann a aMepnnna n 

srnep c N • 141, TO sneprBH xonneKTHBHblX C0CT0HHHl! 0KTynon&noro Tuna nomKHbl 

ne>KB.Th Bhlme auaqeHnA 

L_ 
C00TB8TCTBYIOlllBX nonJOCOB cexynapnoro ypaBH8HBH. 

6 

B BbtwenpnaenenaoM paccMoTpennn npeae6pelKeno paccerumeM <l>?aona na q,oaone, C'!n

TaeTcH, qTo [a yu , Q 1 (~) l;. 0 , ae yqnTLIBSJOTCS! xopnonRC0BbI cnnbt, xoTopbte nrpaIOT 

BS)KHYJO ponb n T.A. ',lncnennble pacqeTbl 6YAYT onyonHKOBSHbl II03AH88, OAHSK0 cneAyeT. 

HM8Tb B BRAY, qTo nonO)K8HH8 ypoanel! H8'!8THblX A -m1ep onpeA8HH8TCH rnaBHbIM o6pa-

30M cxeMol! ypo»ne_l! cpennero nonH, xoTopa>I cywecT»enno orpmmqHaaeT ToqaoCTb pacqeToB. 

B 3axn10qenHe 6nnr0Aap10 H.H. Eoron106oaa Ir TT. 4>oren,i an HHTepecnhrn 06cy)Knenn>1. 
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