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Ha hpoTAmeHHH pAAa nocneAHHX neT s paMKax Ksa3H4aCTH4Ho-¢o
HOHHO~ MOAenH AApa /K$Mj/l/ 6~na B~nOnHeHa cepHA pa6oT/CM., Ha
npHMep, 121 I no y4eTy ssaHMOAe~cTBHA npocTbiX OAH0$0HOHHbiX co
CTOAHH~ C 6onee cnOmH~MH B c¢epH4eCKHX HApax. Bos6ymAeHH~e CO
CTOAHHA C MOMeHTOM J H npoeK4He~ M OnHCbiBan"Hc"b BOnHOBO~ ¢YHK
L\HB~: 
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/1/ 

coAepma111e~ OAHO- H ABYX$OHOHHble KOMnoHeHTbl. OnepaTop pom~HHA 
¢oHoHa Qtl!i npeAcTaBnAeT co6o~ cynepnoSHL\HIO ABYXKBa3H4acTH4HbiX 
/a+ - onepaTOp pOmABHHA KBa3H4aCTH4~/ KOH$Hrypal.IH~: 

+ 
Q Al!i _!}; l'l'.1>..}[a~a.-J; ,).\ -•(-).\-l!¢j.\j~[a 1 , ,a.).\ l, 

2 jj' J Jm J m I! m Jm -11-

a '1'0 - BOnHOBaA ¢yHKL\HA OCHOBHOrO COCTOAHHA 4BTHo-4eTHOro AApa. 
B ynOMAf-!YTbiX pa6oTaX /2/ B Ka4eCTBe OCHOBHOrO COCTOAHHA Bbi6Hpan
CA $OHOHH~~ BaKyyM, T.e. OHO OnHC~BanOCb TO~ me caMO~ BOnHOBO~ 
dJyHKL\He~, 4TO 'H B Cny4ae npH6nHmeHHA HeBSaHMOAe~CTBYIOIJIHX $OHO
HOB. 0AHaKO $OHOHH~~ BaKyyM He ABnABTCA C06CTBeHH0~ ¢YHKL\HB~ 
raMHnbTOHHaHa, KOTOp~~ COAepmHT 4neH~, OnHC~BaiOIJIHe B3aHMOAe~CT
BHe MBmAY $OHOHaMH. TaKoe B3aHMOAe~CTBHe npHBOAHT K B03HHKHOBe
HHIO KOppenAL\H~ B OCHOBHOM COCTOAHHH. 3TOT 3<jl<jleKT 6bin Y4TeH B 
pa6oTe 13~ rAe OCHOBH~e ypaBHeHHA K¢M nony4eH~ C HCnonb30BaHHeM 
annapaTa ABYXBpeMeHH~x ¢YHKL\H~ rpHHa, npH 3ToM, KaK cneACTBHe, 
s ypasHeHHAX 803HHKnH AOnonHHTenbH~e 4neH~. B HacTOAIJie~ pa6oTe 
6yAeT noKa3aHO, 4TO npH ycnOBHH KOppeKTHOrO onpeAeneHHA OCHOBHO
ro COCTOAHHA TpaAHL\HOHHble AnA K¢M MeTOAbl AaiOT Te me AOnOnHHTenb
HbiB 4neHbl. YpasHeHHA nony4eHbl AnA c¢epH4eCKHX AAeP. Mbl TaKme 
AaAHM 4HCneHH~e 04eHKH HeKOTOp~X 3$$eKT08, KOTOp~e 803HHKaiOT 
8CneACT8He y4eTa AOnonHHTenbH~X KOppenAL\H~ 8 OCH08HOM COCTOAHHH~ 

*s AanbHe~weM AnA KpaTKOCTH 6yAeM Ha3biBaTb "npH6nHmeHHeM II" 
cny4a~, KOrAa B OCHOBHOM COCTOAHHH Y4HT~8aiOTCA HOB~e KOppenAL\HH, 
s oTnH4.He oT "npH6nHmeHHA I 11

, KorAa Y4TeHbl 1-onbKO KOppenAL\HH 
MemAY KBa3H4aCTHL\aMH. 
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OnpeAenHM BOnHOByiO ¢YHKL\HIO B030ymAeHHOrO COCTOAHHA B 8HAB 
nHHe~HO~ KOM6HHaL\HH on~paTopos OjM~ nJMv: 

+ , [1: Jr + J-M r Jr ) , 
'l', (JM) =E>JMr'l'o E L "'v nJMv-(-) "'v n J-Mv '~'o' v 

a sa OCHOBHOe COCTOAHHe AApa '{10 npHMeM 8aKyyM OTHOCHTenbHO 
onepaTopos ·e JMr 

t.:\ ITI' ITI' Q+ _ 0 
"'JMrTo = ..-0°JMr = · 

4T06~ BOnH08~e ¢yHKL\HH OCHOBHOrO H B036ymAeHH~X COCTOAHH~ 
6billH OpTOHOpMHposaHbl, onepaTOPbl @~Mr H @J'M'r'.qonmHbl nOA4HHATbCA 
cneAYIOIJIHM KOMMyTal.IHOHH~M COOTHOWBHHRM: 

+ 
[E>JMr>E>J'M'r') = oJJ'oMM'orr', 

(@;Mr• et'M'r'] = [8 JMT' 8 J'M'r'] = 0 . 
/2/ 

noACTaBJlAR 8 /2/ R8Hble Bblpall(eHHA AnA onepaTOpOB E>1Mr H @JMr' nony-
4HM ypasHeHHe, CBA3b1BaiOIJiee K03$$HL\HeHTbl R , p, ~ H (: 

2{(~~r] 2 -[(~r) 2 lf2 (R~ (J)) 2 + 
v I 

2 
.\1.\2 
1112 

(p:2112(Jv)]2l = 1. 
1 1 /3/ 

.QnR onpeAeneHHR 3He1?rHH T'J Jr sos6ymAeHHbiX cocTOAHH~, onHc~sae
MbiX BOnHOBO~ <jlyHKL\HeH \{1 (JM), 80CnOnb3yeMCA MBTOAOM nHHeapH3aL\HH 

¥ T 
ypaBHeHHH A8Hll(eHHR: 

[H, e;Mr ] = T'J Jr 9 ;Ur • 

[H, 8JMrl • T'J Jr 8 JMr 

4acTb raMHJlbTOHHaHa K<PM, onHCbiBaiOI!IaR ssaHMOAeHCTBHe ¢oHoHo8, 
HMeeT BHA: 

+ Q 
H "' 2 w.\1 Q.\Jli AJli ..\p.i 

1 
+- 2 <\1!1A21!2I.\-I!> X 

2 .\1.\eA 

~-'t~-'2~-' 

lli 2i 

/4/ 

/51 
..\2i2- . + + . .\-1! .\21~ . + + + 

X [U.\·r· \Al)Q, i Q.\ I Q, .+(-) v>.. 0 (.\l)Q.\ tl .Q,\ tl iQ>..ui +h.c.]; 1 1 1\ 11-' 1 1 2J.I.2 2 1\-J.I.l 1 1 1 1''"1 1 1 2""2 2 ... 

ero nepBbl~ 4JleH COOTBeTCTByeT npH6nHmeHHIO He83aHMOAB~CTBYIOIIIHX 
<jlOHOHOB, KOrAa B036ymABHHble COCTORHHR paccMaTpHBaiOTCR KaK 4HCTO 
OAHO-, AByx-, .•. $01-l,OHHble, a BTopoH 4JleH onHCblsaeT ssaHMOAe~CT8He 

~.:-:-~iliiH~ I 3 I m.ne~Ht-1X ccc"1~.au:tmnt~l 
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KOH$Hrypa4H~ e pa3nH4H~M 4HenoM $oHOHOB. B npHH4Hne, raMHnbTo

HHaH MOAenVI HMeeT 6onee enomH~~ BHA - B~pameHHe /5/ HBnReTeA 

T04H~M B TOM eM~ene, 4TO OT6poweHH~e 4neH~ He 6YAYT AaBaTb 

BKnaAa BO Bee BblpameHHH, nony4eHHble e Bbi6paHHO~ BOnHOBOJII CIJYHK-

A 0 A 0 

41-1e~. Ko3$CIJHL\VIeHTbl U, 2~ 2 (Ai) VI V, Zo
12

(Ai) BblrnAART eneAYIOli.IIM-1 o6-
"111 "111 

pa3mo1: 

A2 i2 UAtit (Ai) = (-) At+A~-.\ /(2A1 + 1)(2A 2 +-1)~ 

(-) 
<i 1 llf>.(r)Y,\,IIJ2>Vhi2 I 

X ~ [ - . . 
.\t.\2.\ l .\ 111 >. 2 12 .\2 12 .\ 111 
J2 i

1
i3 (o/Jslt ¢J2Js +o/J2Js ¢JsJ1) + 

itJ2j3 )2~Ai 

(-) 

+ ~~~1 1U 2> ViiJ2. _ I .\· 1~2 ~ }(tj/\llt2o/.\i + ¢ .\t 

J ~ 0 is l2 l1 islt J2J s J2Js 
.\pl 

¢,\2 12 ) + 
J sl 1 

+ _:i 1olif)..g(r)Y.\giU~>V~l~ 2-!Al.\ll.\ J(o/AI o/.\1ii+ltit.p.\io )] , 

·J Q _ -· J1 j 3 J2 Jslt J2Js J2Js 1sJt 
2~A212 

.\2 t2 A1 + .\r·A .j 
v.\1 tl (.\i) = (-) (2A t + 1)(2A 2 + t) x 

~ <i 1 iifA(r)YAJ!jg>VJ(~j 21 .\ 1 A2 .\ l .\ 1t 1 .\2 t 2 .\2t 2 .\ 1t 1 
X .:. -·-----------:- 0 0 

(cf o ¢ + cf ¢ o ), 

i1i2is J2~Ai J2J:1Js 1sJt 12 1s J2Js 1sJt 

rAe <i 1 11 f.\(r)YA.11 J 2> 
4a~)V14Horo onepaTopa, 

vi1i2 ""UJPJ2-_vitv.J2 

- npVIBeAeHH~e MaTpV14H~e 3neMeHl~ OAHO
reHepVIpYIOll.lero ctJOHOHH~e B036ymAeHVIR *; 

- KOM6HHa4VIH K03ctJetJV14VIeHTOB npe06pa30BaHVIR 

5oronl06osa; ~AI - HOpMV1pOB04H~e K03$¢H4HeHT~. npVIBeAeHH~e B~pa

meHVIH AnA K03¢¢V14VIeHTOB' J2 ~ 2 (Ai) VI V~2112(Ai) eOOTBeTeTByiOT cny-: 
~ ".111 /1/ . 1\l'· 1 4al0, KOrAa B BOnHOBOH $YHKL\VI~ Y4TeH~ TOnbKO etJOHOH~ HaTypanb-

HOc:i 4eTHOeTVI. 06o6ll.leHVIe Ha eny4ac:i, rAe Y41-1TbiBaiOTeR etJOHOHbl KaK 

HaTypanbHO~, TaK 1-1 aHOManbHOc:i 4eTHOeTI-1, npi-1BOAI-1T TOnbKQ K I-13Me-

* B K¢M ¢oHOHHble so36ymAeHI-1A reHep!-1py10TeA eenapa6enbHbiMI-1 Mynb

T!-1nonbHbiMH /¢oHOHbl HaTypanb,Hoill 4eTHoeTH/: V.\ (r1 r 2 ) -

- fA(r
1 

~f.\ (r 
2
)YAJL(0

1 
)Yf:_ (fl-2 ) 1-1 cn!-1H-MYnbTHnOnbHbiMI-1 /ctJO.HOHbl, aHo- , 

ManbHOI-1 4eTHoent/: ~)..(r 1 r2 ) -f)...(r 1)fA(r2)[a1YL(01)]A [a2 YL(02))_\Jl 
e1-1naM1-1. ll 
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! 

HeHHIO 3HaKos nepeA HeKOTOp~MI-1 4neHaMH /eM., Hanp!-1Mep, 141 /. AnA 

noAaBnAIOll.lero 60nbW!-1HeTBa ABYXKBa3!-14aeT!-14H~X aMnni-1TYA B~nonHReTeA 

AI Ai ' A2 i2 
yenos1-1e: w1112 »¢1ti

2
, no3TOMy rnasHbiM s BblpameHI-11-1 AnA UA

111
(Ai) 

ABnAeTeA 4neH -cfcf. I<03c)J$1-141-1eHTbl V ~2 ~2 (.\i) eOAepmaT TOnbKO 6onee 
1\ 1 1 1 

ena6ble 4neHbl - cfr¢. 
B npeAnonomeHHI-1 0 ManoeT!-1 4!-1ena $OHOHOB B oeHOBHOM eoeTORHI-11-1 

AApa: 

N! = -
1
--<'P, I ~ Q + Q I 'II, > "' 0 

I 2J + 1 0 M JMi JMi 0 /6/ 

ypasHeH!-1R ABHmeHHA /4/ np!-1BOART 

t;JT { JT V 
K03QJ¢1-14!-1eHTOB s v , , v , R 1 (J) VI 

K e!-1eTeMe ypaBHeH!-1~ OTHOeHTenbHO 

A2i2 
P, o (Jv): 
. 1\11 1 

~{f'rr[(w 0- )R.v(J)+ ~ J'2~2(Ji)PA2~2 (Jv)]+3'Jr :£ J:2:2(Ji)P,\,2:2(Jv)l=0 
v v 11 TJ I AtA2 Apt A111 v AtA2 Atlt Atl1 

i1i2 i1i2 

~ {t:JT[( A2i2,. ) 1 ,\,z 12,. 0) v ] 3 )'Jnr, A212 0 v l 
.:. s cu. 0 +w, 1 -TJ)P, 0 ~Jv +-

2 
:£ TI 0 \Jl R .(J) + -

2 
s .1.. V, 0 (J1)R 0 (J) =0 

V v Apt "2 2 "111 . o -A1 1 1 1 v 1° "111 l 

1 /7/ 
JT v .\2!2 .\2 l2 Jr A2l2 A2 i2 

:£!(v [(wJi+TJ)R1(J)+ :£ Ut. i (Ji)PA 1 (Jv)]+3fv :£ VA i (Ji)P,\, 1 (Jv)}=O 
v ,\,,\, 11 11 AA 11 11 

0 10 2 0 10 2 
1 P 2 1112 

Jr. A2i~ 1 .\2i~ v 3 Jp Az 12 v 
:£{(v [(w, 0 +w, o +TJ)P, o . \Jv) +-·:£ U, 0 ,\Ji)R 0 (J)] +- cv ~ V, 

1
0 (Ji)R

1
o (J)l=O 

v "111 "212 "111 2 i "1 11 l 2 s i "1 1 

i=l,2, ... ,n 1• r, v =-1,2, ... , (n 1 + n2 ), 

rAe n 1 1-1 n 2 - nOJlHOe 4!-1eno eOOTBeTeTBeHHO OAHO- VI ABYXQJOHOHH~X 

KOMnOHeHT B BOnHOBOJii ¢YHK4~1-1 /1/. C~eTeMy /7/ MOmHO TaKme nony-

4HTb, soenonb30BaBw~eb sap~a41-10HHO~ np04eAYPO~: 

Bk'P'I0 He+ 1'11'>-<W'IHI'P'>-TJ<'ll'le e+ l'll'>l=o 
0 JMr JMT 0 0 0 0 .TMT JMT 0 ' 

He3as!-1e!-1MO sapbHPYA nepeMeHHble R, P , f ~ (. 
C nOMOll.lbiO BTOpOrO ~ 4eTBepToro ypaBHeH~R e~eTeM~ /7/ ~eKni04~M 

A 2i2 
Ben!-141-1Hbl P (Jv) Vl3 APYr~x ABYX ypasHeHHR ~ nepeRAeM K HOBbiM 

Atit 

nepeMeHHbiM: 

p OJ T o= :£ f J T R ~ (J) ; 
' 1 v v l 

:R -~ T = :£ 'J T R v (J) . 
1 V V I 
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TorAa CMCTeMa /7/ nepeXOAMT B CMCTBMY flMHB~H~X OAHOPOAH~X ypas-
HBHM~ OTHOCMTBflbHO HOB~X nepeMeHH~X: 

1 

_. 
M·L = 

I 
I 
I 
I II 

----Mkk ,_ ---

III : IV 

pl 

p2 

p nl 

:Rl 

:R2 

:Rnl 

= 0. 
!8/ 

PaHr MaTPM4~ M paaeH 2n 1, a 3neMeHTW ee /a aasMCHMOCTH OT 3Ha4e
HH~ MHAeKcos k M k' I B~4MCnR~TCR no ¢opMynaM: 

I. 1_sk, k',:Sn 

0 >-212(Jk) if-zt2(Jk ') vA2 12 (Jk)V A_zt2(Jk ') 
M ·= (w . -n)8 - _!_ 2: [ Alit At it +9 A tit Alit ] 

kk Jk ·r kk • 2 ' 
A1A2 (w, +w, -7]) (w, . +w, . +7]) 

"111 "2 12 "11 1 "2 12 1112 
II. l::Sk<;;_n

1
, n

1
+1<;;_k'<;;_2n

1 

a uA212 < >.2 t 
M kk'=-- 2: [-~~ 11 Jk)VAtl 

2 
(Jk ') 

2 A ..A ( ~---- __ 1 
l' 2 wA . + w ---~ + 

itiz tit A212-1J) 

0 Ae tz(Jk ')VA2t2 (Jk) 
Atlt Atlt 

(wA 1 + wA 1 + 11 ) 
1 1 2 2 

]. 

III. n1+ 1::; k~2n 1 , l~k'_5nt. 

0 12 (Jk) v Azl 2 (Jk ') 
M kk'= _,!_ 2: [ Atlt Atl1 

2 A tA2 (wA ! + w ,\ I + 11) 
1 1 2 2 

i 112 

+ 
0 A 212 (Jk 'l v A2 12 (Jk) 

Atit Atit ]. 

(w A I + w A I -11) 
1 t 2 2 

IV. n 1 + 1 ::; k, k' < 2n - 1 

6 

1 
Mkk'=(w Jk+7])8kk,_2 I [ 

A tA2 
11 i 2 

A2
1
2 (Jk) u~2 : 2 (Jk'l 

U ,\! I 1 _l!_.L_ + 9 

+7]) (wAtit+ w A2!2 

V A2!2(Jk)V ,\ 2!2 (Jk ') 
A111 A!! l, ]. 

(wAti t + w~lz -7]) 

') 
1, 

11 

l} 

YcnosHe cy~ecTaosaHHR HeTpMaManbHoro peweHMR cHcTeM~ /8/ npHso
AMT K ypaBHeHM~: 

detJJM(.,.,)JI = 0, 

peWaR KOTOpoe, M~ nony4MM 3HepreTH48CKM~ cneKTp T/Jr B036Y*AeHH~X 
COCTORHM~, OnMCbiBaeMbiX BOflHOBO~ ¢yHK4Me~ IJ.Ir(JM). noACTaBnfiR 3aTeM 
B CMCTeMy /7/ 3Ha4eHMe 7]=T/Jr M MCnOflb3YR ycnOBMe HOpMMpOBKM /3/, 

w Jr Jr v Azi2 
HaMgeM K03¢¢M4MeHTbl ev, t;;v 'R!(J) M PAtl/Jv),T.e. onpeAeflMM 

1: J r 
M CaMy BOflHOBy~ ¢YHK~M~. 0TMeTMM, 4TO B npeABflbHOM cny4ae Sv ~ 

-+8v r , t;;tr-> 0 ypaBHeHMFI /3/, /7/, /8/ nepeXOART B ypaBHBHMR, 
coo~8eTCT8Y~~Me npM6nM*eHMIO I /s 3TOM cny4ae paHr MaTpH~br M(7]) 
yMeHbwaeTCR 8A80e, a caMa MaTpM4a MMeeT BMA I, ecnM nonomHTb 

.\212 
VA I (Ak) = 0(. Y4eT ¢oHOHHbiX KoppenR~M~ B OCH08HOM COCTOflHVIM npM-

1 1 

BOAMT I( TOMy, 4TO nOMMMO nOJliOCHbiX 4JleHOB -(w, . +w,. -7))-l 
"1 1 t "21 2 

8 ypa8HeHMRX fl0l'l8Jll'l~TCR \11 HeflOJl~CHbiB 4JlBHbl •. (w, . + w, . +7]) -l 
"111 "2 1 2 

AHanorM4H~e Henon~cHwe 4JleH~ npMCYTCT8YIOT 11 s ypasHeHHRX, nony-
4eHH~x 8 paMKaX TeOpMH KOHe4H~X ¢epMH-CMCTeM, KOrga y4TBH~ KOp
peJlR~MM 8 OCH08HOM COCTORHMH, B03HHKaiO~He H3-3a B3aHMOAB~CTBHR 
lp lh- C 2p 21 -KOH¢Hrypa~MRMM /5/, 

04eH11M Tenepb 4HCJ10 $OHOHOB B OCHOBHOM COCTORHMH Rgpa, KOTQ
poe nonaranocb MaJlbiM np\11 nony4eHMK ypasHeHM~ /7/, /8/. AnR 3Toro 
npemge BCBiO 8~pa3HM 80JlHOByiO ¢yHK~M~ HOBOiO OCH08HOi0 COCTOR
HMfl W6 4epea 8onHosyiO ¢YHK~M~ ¢oHOHHoro saKyyMa IJ.I 0 .npHMeHHB 
npo~egypy, nogpo6Ho onMcaHHY~ Ha cTp.382-384 MOHorpa¢MM /6~ nony-
4MM: 

'¥' ·= 1 expl..!.. l l <C 1lJ~ ( Jr (-lJ.:..M n+ n+ ,l 1P , 
0 V N 2 JMr vv' v v JMv J-Mv 0 /9/ 

..,-1 Jr Jr -l.Jr Jr' 
rge (., lv- MaTpH~a. o6paTHaR ev ( T.e. L <e lv ev =Brr•), a N

v 

HOPMMP0804Hbl~ K03¢QJM4MeHT, onpe~enReMbl~ M3 ycnosHR <IJ.Ic) I'll 0 > = 1 .. 
nogcTa8nRR /9/ 8 onpegeneHMe N 1, Mbl nerKo nony4HM BblpalKeHMe 
Ailfl flOilHOiO 4MCJla <!JOHOHOB C MOMeHTOM J B OCHOBHOM COCTORHMM IJ.I0': 

NJ =I Nf =I I 2I ((~r) 2 + ~ (2: R~(J)( ~r) 2 !, 
I r v 1 v 

T.e. npeAnono*eHMe /6/ xopowo swnonHReTCR s cny4ae ManocTM K03¢
r J r 

QJM~MBHT08 <., V • 
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PeweH11e nony4eHH~X ypasHeHI1A npe~eTaBnReT eo6oA enomHy~ s~-
411eni1TenbHy~ npo6neMy, noeKOJ1bKy He06XOAI1MO Al1aroHaJ1H30BaTb MaT
P114Y s~eoKoro paHra M~), sas11eR~Y~ OT nepeMeHHoA ~ Heni1HeAH~M 
06pa30M. B HaeTOR~eA pa6oTe M~ He eTaBI1M nepeA eo6oA TaKy~' sa~a-
4y. 0AHaKO, 4T06~ llOJ1Y411Tb HeKOTOpOe KOJ1114eeTBeHHOe npe~eTasne
~11e 0 p0J111 $OHOHH~X KOppeJ1R411A B OeHOBHOM eOCTORHI111, paeCMOT
PI1M npoeTeAwi1A cny4aA. H3 BeeA eOBOKtnHOeTI1 $OHOHOB, BXO~R~HX 
B OnpeAeneHI1e onepaTopal OjMv• Y4TeM TOJ1bKO H11maAw11A 2+-$0HOH: 
Q+JM'==Qt . =Q+A· . =Q+2 +=Q+ le 3Heprl1eA (U:w

2
+1. B 3TOM 1 "tll11 1 '"2J1.2 12 1 1 

4aCTHOM eny4ae see ypasHeHI1R pewa~TeR aHani1TI14eCKI1. B npl16nl1-
meH1111 HeB3ai1MO~eACTBy~~I1X $OHOHOB e11eTeMa 11MeeT ABa B036ym~eH
HbiX eoeTORH~R e 3Heprl1eA (U (IJI = Q+IJIO) 11 2uJ (IJI = Q+Q+ IJI

0
). Y4eT 

B3ai1MOAeACTBI1R $OHOHOB B BOJIHOBOA $YHK411H B036ymAeHHbiX eoeToR
H11A lnp116n11meH11e I 1: 

IJiv = n:IJI 0 = !RVQ+ + P(v)[Q+Q+ JIIJI
0

, v = 1,2 

npi1B0~11T K 113BeCTHOMy 3$$eKTY AJ1R ABYXYPOBHeBoA 3aAa411 - pae-
" \ TaJ1K11BaHI1~ KOpHel1: 

, (I)- 3(,) _,r;:;:;2tJ2" "' (I) - 3(,) + J;2 + 2U 2 . 
., 1 - <) ' ., 2 - • 

nepsoe peweHI1e ~~) - H11maAwee 2+-eOeTORH11e, B BOJIHOBOA $YHK41111 
KOTOporo npeo6na~aeT OAHO$OHOHHaR KOMnOHeHTa, ~nR BTOporo pe
WeHI1R ~~) npeo6naAa~~eA RBnReTeR ~ByX$0HOHHaR KOMnOHeHTa. 

Y4eT B3ai1MOAeAeTBI1R ¢OHOHOB B OeHOBHOM eoeTORH1111 lnp116n11me
H11e II I AaeT eneAY~~I1e peweH11R: 

~2+U2-9V2 -·3wJ(U2+2(U2-V2) q(II) =·J ~ , 
1 2 

71
(II)= jli.:o 2+U 2-9V2+ 3(Uf(U2+2lu2_,v2), .. 

~2 .. 
2 

'Mbl Bbi411Cnl1nl1 3Ha4eHI1R ~(Ik 11 ~<[!~ AnR HeKOTOpbJX RAep. Pae-
4eTbJ npoBOAI1nl1eb e noMO~b~ 11iporpaMMbl GIRES 1 4< napaMeTpbJ MOAenl1 
np11 3TOM BbJ611pan11eb TaKI1M11, 4T06bJ llp11MepHO Bblll0J1HRJ10eb yCJ10BI1e 
~ll),=w~;cn. nony4eHHbJe pe3yJ1bTaTbl npe.geTasneHbl B Ta6ni1L\e. 0 e11ne 
B3ai1MOA~AeTBI1R OAHO- 11 ~BYX$0HOHH~X KOMilOHeHT MOmHO eyAI1Tb no 
3Ha4eHI1~ K03$$11411eHTa U. B R~pax, r~e 3Ha4eHHe U Mano IKaK 
npaBHJIO, 3TO Marl14eeK11e 11 OKOJ10MarH4eeKI1e RApal, peWeH11e ~~) ~w 
11 R.=:t /11 cooTBeTeTBeHHO ~~I) :::2o.J 11 P(2)., 1 I - npi1MepoM MomeT eny
>K11Tb 1130Ton 118sn. B ~pyr11x HApax B3ai1MOAeAeTsl1e OAHO- 11 AByx
$OHOHH~X KOMilOHeHT llp11BO~I1T K 3aMeTHOMy 11X eMeWI1BaHI1~ 11 ey~eeT
BeHHOMY YMeHbWeHI1~ 3Heprl111 HI1>KaAwero B036y>K~eHI1R /eM., HanpH-
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,,,/ 

\ 

.I 
{1 
t > 

·1 ! I 

I:: 
II 

• 

. ~ 
~ •I 

/ 

Ta6JIHIJ;a 

3HeprHH COCTO.fli!HH\ 0!1HCbiBaeMbiX BOJIHOBOH tPYHKIJ;HeH IJIT (JM) 
H IJI,.(JM),pacc<IHT8Hl!ble p;mi CJiyqa.n' Q+JMi = Q ;- · = Qt_ · = Q++; 

v "1 Jl.Pl "~Jl.212 2 1 
BCe 3H8t.ICHH.fl p;an~ B ep;HHHIJ;aX M3B 

u 
v 

(r) 

~~I) 

~(II) 
1 

2(,) 

~~I) 

~~II) 

11~0 

0,158 

O,b99 

I, 23 

1,22 

I, 21 

2,46 

2,47 

2,46 

120 Te 

0,615 

0,255 

0,72 

0,52 

0, 19 

I ,44 

I ,64 

I ,53 

144sm 146sm 

0,690 0,941 

o, 165 0,304 

1,66 I, 13 

I ,53 0,82 

1,50 0,59 

3,32 2,26 

3,45 2,57 

3,43 3,47 

Mep, 146Sm /. 3Hepri1R BTOporo COCTORHI1R np11 3TOM yBeJ111411BaeTeR, 
npas~a, He eTOJ1b 3Ha411TenbHO. Y4eT $OHOHH~X KOppeJ1R411A B OeHOB
HOM eoeToRH1111 sne4eT 3a co6oA e~e 6onbwee onyeKaHI1e H11maAwero 
B036y>K~eHHOrO eoeTORHI1R.YMeHbWaeTCR 3Hepri1R 11 BTOpOrO eoeTORHI1R 
110 epaBHeHI1~ e ~g) /np11 3TOM ~JIR Beex R~ep nony4aeTeR,4TO 
2(,) < ~gn< ~~I)/. Bni1RHI1e $OHOHHbJX KoppenR411A Ha nono>KeH11e H11>KaA
WI1X YPOBHeA Ha116onee ey~eeTBeHHO B R~pax C 60JibWI1MI1 3Ha4eHI1RMI1 
K03¢¢11LIHeHTOB U 11 V. Beni1411Ha ·3TI1X K03$¢11LIHeHTOB onpe~enReTCR 
KOnneKT11BHOeTb~ $OHOHOB.n03TOMY B e¢epl14eeKHX R~pax,~aneKHX no 
N H Z OT Marl14eeKHX 411een, 2i 11 3~ -eOeTORHI1R KOTOpbiX 11Me~T Ma
ny~ 3Heprl1~ H eOOTBeTeTBeHHO ei1J1bHO KOnneKTI1BI13HpOBaH~,$OHOHH~e 
KOppenR41111 B oeHOBHOM eoeTORHI111 11rpa~T HeMaJ10Ba>KHY~ ponb.C ~py
roA eTOpOHbl, B Marl14eeK11X 11 OKOJ10Marl14eeKHX R~pax 11X BJ111RHI1eM 
MOlKHO npeHe6pe4b. 

AsTop~ s~pama~T 6naro~apHOCTb A.H.B~oB11Hy sa LleHH~e coseTw 
11 noMO~b npH swnonHeHI111 AaHHoA pa6oT~, B.B.BopoHosy, r.K~p4esy 
11 4.CTORHOBy - sa none3H~e o6eymAeHI1~ . 
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PyKon~cb nocTyn~na s ~3AaTeJlbCK~~ OTAe!l 
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HryeH )J;HHh )J;aHr, IToHoMapeB B .10. 
BnHHHHe B3aHMop;ei1cTBHH !j;JoHoHoB 

P4-82-740 

Ha OCHOBHOe COCTOf!HHe tieTHO-tieTHbJX c!j;JepHtieCKHX .Hp;ep 

fioJJytieHbl ypaBHe!-U{fl, I103BOJ1.HIOU\He BbltiHCJJHTb 3HeprHJO 
ll CTPYI<TYPY B035Yll<p;ei!Hb!X COCTO.!lHHH, OITHCb!BaeMbiX BOJJHOBOH 
¢YHI<I..\He~, COp;eplK8U\ei.f Op;Ho- H p;ByX!j;JOHOHHbJe KOMITOHeHTbl. fipH 
3TOM Yti1'6Hbl rlJOHOHHble KOppeJJ.fll..\llH B OCHOBHOM COCTO.HHHH .Hp;pa, 
BOSHJ·{I(UIOII\He D pe3yJ1bTaTe B3aHMOp;eHCTBH.H !j;JOHOHHblX MOp; B036y)!(
p;emm. ,D;UIIbl tlHCJ1eHHb!e 01..\eHI<H BJ1H.HHH5I !j;JoHOHHblX KOppeJJ.HI..\Hi.f Ha 
3Hepr'IIIO liUlKUfiUJHX D03DylKp;eHHblX COCTO.HHHH. 

PuOoTu IJbinOJJHeHa B J1a5opaTopHH TeopeTHtieCKOH !j;JH3HKH OlliU1. 

npenp~HT 05oeA~HeHHOro ~HCT~TyTa ~AePH~X ~ccneAOBaH~~. Ay6Ha 1982 

Nguyen Din Dang, Ponomarev V. Yu. P4--82-740 
The Phonon Interaction Influence 
on the Ground State of Even-Even Spherical Nuclei 

The equations for calculating the energy and the struc
ture of the excited states with the· wave function containing 
one- and two-phonon components are obtained. The phonon cor
relations in the ground state of the nucleus due to the 
interaction of the phonon modes excitation are taken into 
account. The numerical estimations of the phonon correla
tions influence on the energy of the lowest excited states 
are given. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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