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1. BBE.aEH~E. 

B036Y*AeHH~e O+-COCTO~H~~ 3aH~Ma~T oc060e MeCTO B Teop~~ 
RApa. Ha H~X KaK 6~ CKOH4eHTp~pOBaH~ MaTeMaT~4ec~~e TPYAHOCT~. 

B036Y*AeHH~e COCTO~H~~ C K"= 0+, rAe K - npoeK4~~ yrnoBoro. 
MOMeHTa Ha 6Cb c~MMeTp~~, B 4eTHO-4eTH~X Ae¢opM~poBaHH~x ~A

pax ~Me~T pa~n~4HY~ CTpyKTypy, onpeAenHeMY~ ~- ~ napH~M~ B~6

pa4~~M~ ~ ABYX¢OHOHH~M~ KOMnOHeHTaM~ B BonHOB~X ¢YHK4~~X. CHa
4ana ~x on~caH~e npOBoA~nocb B RPA C Y4eToM MOHononbHoro cna
p~BaH~~ ~ 4acTH4Ho-A~P04H~X KBaAPynonb-KBaAPynonbH~xB3a~MO

Ae~cTBH~ /CM., HanpHMep,Il,2/ /. Eoriee c noxuoe onucaaae 0+
B / 3 6 / COCTORHH~ cAenaHo B p~Ae pa60T, HanpHMeR - • 8 paMKax KBa

3H4acTH4Ho-¢OHOHHO~ MOAenH ~Apa /K¢Mfl/16-101 pac-reru aanoru-e 
H~ C BonHoB~~H ¢YHK4H~MH, cOAep*a~HMH OAHO¢oHOHH~e H ABYX¢O
HOHH~e KOMnoHeHT~, npH Y4eTe npHH4Hna nayn~ B ABYX¢OHOHH~X 

KOMnOHeHTax. Ha OCHOBe TaK~X pac4eToB B/ 11/ cAenaH B~BOA 06 
OTCYTCTBH~ AByX$OHOHHWX O+-COCTO~HH~ B 4eTHO-4eTHWX Ae¢opM~
pOBaHHWX ~Apax • .aBYX¢OHOHH~M~ C4HTaeM TaK~e COCTO~HHR, B KOTO
pux BKnaA ABYX¢OHOHHbIX KOMnOHeHT B HOpMHpOBKe ¢YHK4H~ npe au
waeT 50%. 

8/12-161 npoAeMoHcTpHpOBaHo, 4TO 4aCTH~HO-4aCTH4Hoe B3a~MO

Ae~CTBHe B AononHeHHe K 4acT~4Ho-A~P04H9MY B3aHMOAe~CTB~~ B 
p~Ae cny4aes HrpaeT 8a*HY~ ponb. n03TOMY npeAcTaBn~eT ~HTepec 

nonY4HTb ypaBHeHH~ K$Mfl An~ on~caHH~ O+-COCTO~HH~ B Ae¢opM~pO
BaHHWX ~Apax C Y4eTOM MOHononbHoro cnapHBaHH~ H 4acTH4Ho-A~
P04HWX H 4aCTH4HO-4aCTH4H~X B3aHMOAe~CTBH~. B~nonHeHH~ 3TO~ 

3aAa4H nocBR~eHa AaHHa~ CTaTb~. 

2. rAM~nbTOH~AH K$MR 

raMHnbTOHHaH K$MR COAep*HT cpeAHee none He~TpoHHO~ H npo
TOHHO~ CHCTeM B ¢opMe nOTeH4Hana CaKcoHa-BYAca, B3aHMoAe~cT
BH~, npHBOA~~He K napH~M Koppen~4H~M CBepxnpOBOA~~ero THna, ~ 

3¢¢eKTHBH~e 4aCTH4HO-A~p04H~e (p-h)- H 4aCT~4HO-4aCT~4H~e 

(p-p)-B3aHMoAe~cTBH~ MemAY KBa3H4aCTH4aMH. ~CXOAH~~ raMHnbTO
HHaH 3anHweM B BHAe 

T' + +
H = L I ~'[E'(q) - \ ] a~a a qo - GT L, a + a q_ a q'_ a q,+qr qa qq 

~~.. "'~ ..,. ..... 
'--'i;;;r"' .... Se(,7:'~I'" ~;~~' ~!t ,1 1f" Ii 

U;~1J.J~~:~ ,~. " • I~ 
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K),p. + PK'~ o_1-. ~ L	 ~ M:'. (r)M\ (pr)
,.,....a /\Ila	 /1/

2 p= ± 1 ¥ 1 + B110 a 

Gr_.!.. s 
.~

P~a (1') P Aim (r) t , 
2 ¥a 1 -+ 0 110 

r.Ae 

M~(1') =	 z' .<q 1 a 1 IRA (r ) Y AiJ-a «(J </> } Iq 2a 2 > aq+a a q a •
 
qaa 1122
 

q r 2 1 2

P~a (1') ~ r < q a \ R\(r ) Yi,,~ ( Be/> JIq l?(J 2 > (T 2 a q aa q _ a • 
1 1 ~ '~	 1 1 2 2

<1 1q 2a 1 a 2 

3AeCb. qa - KBaHTOBbfe 411Cna, a = ±'1 ~ E (q) - 3HepnU:I 0AH04aCTV14
rHblX COCTOflHV1~, npV14eM E(q) = E~(q) -(1/2-) Grv~ I - oaaauaer
 

q qq~
 

CyMMV1poBaHV1e no 0AH04aCTV14HbIM YPOBHflM He!:1TpoHHo~ npa r = n V1nV1 

nporouaori npa r=p cV1cTeM, s, - xV1MV14ecKV1~ nOT~H4V1anbl. Jlanee,

GT - KOHCTaHTbl MOHononbHoro cnapV1BaHV1f1, K 0 ,K 1 - V1aOCKanflp

Hafl V1 MaOBeKTopHafi KOHCTa~bl (p - h ) - BaaIlfMoAe!:1cTBV1f1 MynbHmonb

HOCTJ..1 A.... C npoexunea 11 ; Or - KOHCTaHTbl (p -p) -BaaJ..1MOAe~CTBV1f1, 

R 'A(r) , RA(r) - paAV1anbHble 4aCTJ..1 BaaJ..1MOAe!:1cTBJ..1~, a ~a - oriepa

TOP pO~AeHV1f1 HyKfiOHa. 

npeo6paayeM raMJ..1nbTOHJ..1aH /1/. Jlnfl 3Toro npOBeAeM KaHOHV14e

CKoe npeo6paaOSaHJ..1e ~oron~6oBa 

a qO' = UqU qa + o v qU+ 
q_a 

V1 sseAeM onepaTOp pO~AeHJ..1f1 $oHoHa 

Q :.. = 2...	 L [ ¢A,l:A+ ( q q ~; Ila) - ¢Ap. ~ A (q q~ ; 11 - a ) ], /2/
,,,..ia· 2 qq ~ qq	 qq 

rne 

+	 + + 
A (qq~; J.U1) = l: 8 ~ ~ a ~ U + P. ~ ~"An :£ 8 ~ ~ a .» »:>, 

qrr qa 
a~ a(K-K ) ,afl qa q-o .., J..1 a'. a (K+K ) ,all 

.I.~i ,I..¥i	 .
'f'qq~,'f'qq~ - npfiMafi J..1 ofipa ruaa aMnnJ..1TYAbl, 1 = 1,2,3, ... - HO-


Mep KOPHfI RPA ceKynflpHorO ypaBHeHJ..1f1.
 

nOcne npeo6paaOSaHJ..1!:1 raMJ..1nbTOHJ..1aH K$M~ aanV1WeM B BJ..1Ae
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.... + . 

= I '( a O'fl (J + H v +H v •	 /3/HQPNM qa q q q q 

oHv = ttOv +	 L Hr. /4/
A1J. 

00	 00 + H ¥ "\:' W~ Q + Q ~ H v = - I W11 ~ Q20i Q20i ~. v = - ~ it ~ Aflia Afli a • /4 / 
u~ ii a 

20t~ 

Woo _t ~ G ~ r ( 2 2) (2 2) 201 20i ~ 20i w ~ ~ l , ~ - s: r 4.< U - V U ~ - V ~ g g ~ ~ + W 
ii r qq ~ q q q q qq q q qq, qq /5/ 

1 + 0110 I {GA,l (O¥i D A,li ~ + O¥i D¥i~ ) +W~ 
ii~	 4 r

r gr gr wr wr 

+	 L (.K ¥ + PK A,l ) OAlli 0 ¥ i ~ 1 
p= ±1 0 1 r pr ' /5~/ 

w20 00 20
 
= Wii~ + Wii~ • /5 " /
 ii~ 

HOO ~ ¥Hvq vq + k Hvq • /6/¥ 

00 ~ r 2 2 20i + 20i )
Hvq = - k Or L ~ (u q - v q) U Ii vc{ {( t/Jqq Q 20i + ¢ qq Q 20i X /6 ~/
 

tr qq
 

x!. U+~ a ~	 + h.c, l, 
a qa qa . 

H~ =1.. !. G~2: rA,l(qq~){(O~i (Q~ia +Q¥i-<T) +O:i (Q~ia-Q¥i-U)]x 
q "ia r qq 

x [u ~ V B( qq~; Il-a) + U q V ~ B( q~ q ; 11- (J )] + h,c, 1 
q q	 q 

_.1:. 2 (K¥	 + PK~ )OA,li L r rAfl (qq~) v(-)~[(Qt.'iU + Q. i-o)B(qq';fl-o)+h•.cL 
0 1 pr ~ qq ,.,...-AJ.L •

4	 ia r qq 

p=±1 

B cnyuae 11 = a oneparopu Q>OHOHOB Q1oi, QADi He aaBV1CflT OT 0' J..1 
B /4~/ J..1 /6" / HeT CyMMJ..1pOBaHV1f1 no a. nfV1 Y4eTe MOHononbHoro 
V1 KBaAPynonbHoro cnapV1SaHJ..1f1 ('q = [~; ~o g (q)] ~ , e(q) =E (q) -A. r , 

~q:::: 0r + f(q) 02" Or = Or It 
q 

UqVq, C2r = 01':£ 
q 

f(q) UqVq • YpaSHeHJ..1f1 
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An~ ¢YHK4~~ MOHOnOnbHOrO Cr ~ KsaAPynonbHorO C2r Cnap~BaH~~ 

6YAYT nony4eHw ~s ycnoBH~ ~CKn~4eH~~ AyXOBWX O+-COCTO~H~~. ~C

nonbsyeM cneAY~~He 060SHa4eH~~: 

f~ (qq') == <q! RA(r) YAp.(8¢) Iq'>, (20 (qq) == ((q), f20(qq') == f(qq'), 

B(qq'; IJ-a)=;,Sa'(K_K') tI+ 
qa' aq'a' , L S, , a'a+ , a, ,

a' O"(K+K ),ap. qa q-u- , 
III 

OAtti ~ ~ (AIJ- (qq') u(+), gAp},
T qq qq qq 

DAlJ-i I. r fAr- (qq') y( -~ g ¥~ , 
gr qq' qq qq /7/ 

DAr-i :s: fAIJ- (qq') v(+), wAIJ-! ,
 
wr ~q qq qq
 

(±)
u(±), == u y,±u,y. Y , = U qU q' ± Y q Yq' ,
qq .qq q q q q 

g~i, == t/JAp.j, + ¢~! , wAp.~ == t/J¥~. - ¢ Ap.) . 
qq qq qqqq qq qq 

-. 
PaC4eTW B K~MR npOBoA~TC~ B 4eTwpe 3Tana. nepBw~ 3Tan 

HaxomAeH~e co6CTBeHHwx 0AH04aCTH4HWX 3Hepr~~ H BonHOBWX ¢yHK
4~~ nOTeH4~ana CaKcoHa - BYAca. BTOPO~ 3Tan - paC4eTbi B MOAe
n~ HesaB~C~MbIX KBaS~4aCT~4 C Y4eTOM MOHononbHoro ~ KBaAPynonb
Horo cnap~BaH~~. B K~MR B Ka4eCTBe 6as~ca ~cnonbSY~TC~ OAHO
¢oHoHHwe COCTO~H~~o n03TOMY TpeT~~ 3Tan - RPA-pac4eTw 0AHO¢O
HOHHoro 6as~ca. Ha 3TOM 3Tane ¢~KC~PY~TC~ Bce KOHCTaHTbl K~MR. 

4eTBepTw~ 3Tan - Y4eT Bsa~MoAe~cTB~~ KBas~4aCT~~ C ¢oHoHaM~, 

oTBeTCTBeHHoro sa ¢parMeHTa4~~ KBaS~4aCT~4HWX ~ KonneKT~BHWX 

COCTO~H~~. 

3. RPA-YPABHEHlttR ltt lttCKnI04EH~E AYXOBblX COCTORHltt~ 

nonY4~M RPA-ypaBHeH~~ An~ HaxomAeH~~ 3HeprH~ ~i ~ BonHOBWX 
¢YHK4~~ 0AHO¢OHOHHWX K"= 0+ C6CTO~H~~ 

Q~Oi 'Po' /8/ 

rAe 'Po - BonHOBa~ ¢YHK4~~ OcHOBHoro COCTO~H~~ 4eTHO-4eTHoro 
~Apa, onpeAeneHHa~ KaK ¢OHOHHW~ BaKyyM o HOPM~po8Ka /8/ ~MeeT 

BHA 

4 

. ., . i'
L (tjll ,t/Jl, _ ¢l,¢ ,) /8 '/S ii' •
qq" qq qq qq qq 

Aanee BMeCTO 20i 6YAeM n~caTb i . 
An~ on~caH~~ O+-COCTO~H~~ Hcnonb3yeM cneAY~~y~ 4aCTb ra

M~nbTOHHaHa /3/: 

2: '( a + a 00 2O 
qa q qa qa + H v + H v /9/ 

HaxoAHM cpeAHee SHa4eH~e /9/ no COCTORH~~ /8/ ~,80cnonb30BaB
W~Cb Bap~a4~OHHWM np~H4~nOM, nonY4~M cneAy~~~e ypaBHeHH~: 

-; g i , -Ctl wi, - Go, (u 2 - y2) d i-a 20 f(qq') v( -~ D 20i 
qq qq i qq 1: qq q q gT r qq gr 

_(K 20 + K 20 )f (qq' ) u(+),D20i_(K20 _K 20 )f(qq') u(+), D20i == 0 o 1 etq . r 0 1 qq _r ' /10/ 

'( ,wi, -cu gi , -0 S , d i - 0 20 f(qq') y(+), 020i 0, 
qq qq i qq r qq w r T qq W T /10 1/ 

rne 

-; , = f + f " qq q q 

g(q)
d i i i I r i==:£r

gT gqq • dwr == w qq • 
'( /11/

q qq 

OTMeT~M, 4TO ypaBHeH~~ /10/, /10 1 / MomHO nonY4~Tb ~3 06~HX 
ypaBHeH~~ /8 0 26/ B/2 / np~ COOTBeTcT8y~~eM Bw60pe BsaHMoAe~
CTB~~. , .. 20i 

ltt3 /10/, /10 / HaXOA~M g~q" Wdq' , nOACTaB~M HX B Dr ,
 
n20i , 020i ,d i ,di ~ nonY4~M cneAY~~y~ c~cTeMyypaBHeH~~:
 

gr wr gT w r 

f(q) 2€qr 2?'q
d i _ 1] + D ~~i G~O L rto, L 2 2 + 

wr q 47 - liJ i q 47 2 - liJ~ 
q 1q 

V 5i + di G co 2: r c;(q) + 020i G 20 
Ctl + /12/s r r i q (( 4(2 _ (.1)2 ) g r r i r
 

q q i
 

+[(KO+K:n.)O;Oi + (KO-Kl)D~~i ]cuiV}-i= 0, 

5 



d 1 r C(q) 27q 201 20 (f(qq') V~~)' )2 Eqq ' _ 11 +~r
w' Or· L (U2 + 0 wr [0

q 4('2 _	 r qq' ""'2 2E ,-cuq 1 qq 1
 

V 51 0 201 0 20
 -d 1 a (U -+- (i) X -i+-+ 
gr To 1 r gr t 1 r
 

201 (: 201 1 11
+ [ ( ) 0 , + )0 _ , (UiWrK O+K 1 K O-K1 °,	 /12'/ t 
~(q )

d 1	 20i 20 51 1 (,) 1 
wr Or w1 I,r	 + 0 wr Or UJ IVr + dg r [0 r ~ r - 1] +

"'" (4~ 2 2f E q -w 1 )	 t q
 

D201 a20 v 61 [( ) 0 201 ( _ ) 0 201 1V2i
 0,+ gr r' T + K 0 + K 1 r + K 0 K 1 -r t /13/ 

d1 a (i) V5i+020ia20cu Xi+-+d l a V 61 + 
wr r l' wr r l' g r r ri 

201	 20 1- 201 201 1 21
+Ogr	 [Or x; -1]+[(KO+K1)Or + (I<O-l<lI)O_r WT =0, /13 ' / 

d1 a (i) vlt + 020i020 (iJ Wlt +d 1 a v 21 + 02010 20 W21+ 
wt r 1 r wr r 1 r g r r r g r r r
 

201 [ i 201 1
 
+ Or (K O +K1)X, -1] + O_Ir.(KO -:K 1 ix ; 0, /14/
 

rne
 

(!( ') (+) )2"", « ') (:I:) 2"'"
 r qq U , f ' 1:1: r C qq V qq ' ) f qq ' . 1	 q q qq 
X = I. --------- X = I, - ~2 2 ----,r , ~2 2 'r, 

qq e , :» - (iJ i	 qq f qq" - wIqq 

C2(qq') v (+ t v (- ), f 2(qq') u(+), v (+),
i+-	 qq qq

X, I,' --- qq qq , W,li = I r,
 , -2' 2 "'" 2 2
 
=	 , 

qq f . , - (iJ	 
qq f ' - (J) l /15/

qq qq 1 

c2<qq') U(+), v (-).. "'" e , 11 r C(q)Crqq qq qqW21 = I,'	 , Vr = L ,r , ""'2 2	 q (' (4('2 _ w 2 )qq E qq' - (!J 1 q q 1 

C( q ) 2 ~ (q ) Or C(q) e(q)
V 51 = I, rI.'	 ,V 21 = --------	 , 

r	 q ('(4(,2_ w2) 
r q E (4E 2 _ w 2 )

q q 1q q 1 1. 
2e 2(q)f(q)2e 2(q)

61 Vr =	 I, r ~ ~ = ~ r-------- , "'" (4~ 2 2' 
q '(4(2_ w2) q f f - W l ) /15 ' / 

q q 1	 q q 

~3 ycnoB~~ ~CKn~4eH~~ AYXOB~X COCTO~H~~ C w l =O, KaK B/17/, 

nonY4~M ypaBHeH~~ An~ $YHK~~~ MOHononbHoro Cr ~ KBaAPynonbHo
ro C2r Cnap~BaH~~. ~n~ 3TQrO ypaBHe~~e /12/ YMHom~M Ha Cr' 
ypaBHeH~e /12'/ Ha C2~' cnom~M HX ~ np~ CUi =0 nOnY4~M 

d~r c,	 [~ Lr C r + f( q ) C gr - 11 + 
2 q C ('r q 

~ r (C(qq') V(+)' )2
+020jC t020[~r f(q)C r , qq ]-11=0.wt 2r r ~ ---- + 

q 27 qq "'" ' qC 2r	 f qq 

OTC~Aa cneAY~T ypaBHeH~~ An~ HaxomAeH~R C ~ C B B~Aer	 2r 

Or L r C r + f( q ) C 2r
1 2 q -,--cT--- , /16/ 

r q 

O~Otkr f(q)C, + ~qr, (r(~) V ~~.l1	 f qq , .--~-- I. /17/q 2fqC 2r 

K H~M	 cneAyeT Ao6aB~Tb ycnoB~e coxpaHeH~~ B cpeAHeM 4~cna Hy
KnOHOB Nr : 

N r =	 I, r [1 _ e(q) ]
 
q "",'
 

f q	 /18/ 

YpaBHeH~~ / 16/ ~ / 18/ COBnaAa~T C ypaBHeH~~M~ B/ 3/ , a ypaaue
H~e /17/ nepeXOA~T B COOTBeTcTBy~~ee ypaBHeH~e B/3/ np~ npe
He6pemeH~~ HeA~arOHanbHbIM~ MaTp~4HbIM~ 3neMeHTaM~ C(qq') • 

3Hepr~~ OAHO$OHOHH~X COCTO~H~~ WI HaxoA~M ~3 paBeHCTBa Hy
n~ AeTepM~HaHTa 10 paHra C~CTeM~ ypaBHeH~~ /12/, /12 'l, /13/, 
/13'/ ~ /14/ npa '=p ~ r=o. TaK me, KaK ~ B/ 4 / , ~CKn~4~M 
Ayxo~~e COCTO~H~~ C Wi =0. ~n~ 3Toro Bocnonb3yeMc~ ypaBHeH~~
M~ /16/, /17/. nepBY~ CTpOKy YMHom~M Ha C p , BTOPY~ Ha C 2p , 

cnom~M ~x ~ nonY4~M nepBY~ CTpOKy AeTepM~HaHTa, ~3 KOTOPO~ 

B~Aen~M MHom~Tenb 'wi' TaKY~ me npo~eAYPY npOAenaeM HaA weCTO~ 

~ ceAbMo~ CTpOKaM~. Ilanee nepBbl~ c r ontieu YMHom~M Ha C pO~O lOp, 
BTOPO~ Ha cnom~M ~x ~ nonY4~M nepB~~ cTon6e~ AeTepM~HaH~C2p ' 

Ta, ~3 KOToporo B~Aen~M Wi' TaKY~ me npo~eAYPY npOAenaeM HaA 
urec r ax ~ ceAbMblM cTon6~aM~. B pe ayne r ate nonY4~M wf, 

4 yMHomeH-
H~~ Ha cneAY~~~~ AeTepM~HaHT: 

6	 7
 



3AeCb 

f2(qq") v(-) v(+)., 0 a	 en . X;l = 
f(q) e-(q)' + s' __~_~__ qq 2rI.' 

-; (4(2_ (V? ) qq' ( 2 .._ (j)2q.-.. q q 1	 qq 1._----	 "..: c: 
~ ~q. c:	 --.

.~ Q,.	 .~ ~ . (t(qq') v(~) )2 C2•..: Q..~	 -~ c: It'.	 C~ +2f(q) CT C2,c...J "-IQ.. .L1	 '- t: + I. r	 . ..9!l 2r:s:	 ~ ......	 >< ~ ~->Q.. ~ >.c:	 ....... ~ 
V 

r 
3t
 

3" .......	 qq' t' ..(£2 .. _ (j)2)

~ i ,..;	 2fq(4£'ij <ur) qq qq i~	 ...... r- t..JC:: q . ~ ~x	 ~ + +~ ~ .~?i, :><-	 +I oN ~	 ~ 

~	 ~ 'N ~ "- ~Q ~. '-- ~. '-" 
.......	 '-- (f( qq") v(+).. )2 C
 

~	 V41 ~' t(q)C,- + I.' qq 2r 
r 

~c:	 q 2(' (4~2:" CJJ2 qq-' . l .. ((2 .. - Ci)2 ) /20/. q q 1 qq qq 1 
... c:-:;: e 'CIt: ~ ~ 

3- > I 

X 
I 

~a	 a C::> c:> C:> X x -.. c: 

-,;; c:: f;1 = s' _~e-,_(_q_)__ 
::: .~ ~ ~ .... c: q .... (.4 ....2 -, 2 . 

C)	 c c ~ '3-. -~ c: ;'r:: > E"q E"q-CJJ 1 )C) C)	 I 

'-6 
~c:: I -~ .~ c: ~c: 

.~ c:>r:: ~ j-	 AnR peweH~~ <U 1 ceKynRpHoro ypaBHeH~R /19/ ~3 ypaBHeH~~ /8""o	 C) a a C::> >3- --+'
Xc: 3- ~ 

.~<: 
110/ yt /1 0 ../ HaXOA~M ct>YHK~~~ g ~q' ,W~q" ~n~ t/Jq~'" ¢ ~q" H TeM 

:.;~	 caM~M BonHOB~e ct>YHK~~~ /8/ OAHOct>OHOHH~X O+-COCTOHH~~.'-.... t:	 > NC::: "'e:: -.;:.'--t 
CJ CJ a_ a	 ~ Ecnu nononanrensuo BKnI04~Tb B raM~nbTOH~aH /1 I cn~H-KBaAPYa	 > X3'" ~ 

~. nonbH~e B3a~MOAe~CTB~H, TO paHr AeTepM~HaHTa /19/ 6YAeT paBeH 
.z> 16. np~ on~caH~~ O+-COCTOHH~~ OTn~4H~M~ OT HynH HBnHIOTCH Tonb

~c::~	 .~ c: .~ c:	 KO HeA~arOHanbH~e cn~H-KBaAPynonbH~e MaTp~4H~e 3neMeHT~. Ponb 
~ 

-;: Q... ... ";: e, -, e -- e:: 
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5. 3AKruo4EHittE 

H3110~eHH~~ B CTaTbe MaTeMaTII14eCKII1~ annapaT Mo~eT CllY~KTb 

OCHOBO~ nna Bbl4l11ClleHlI1fl 3Heprll1~, B( E 2 ) - 111 peE 0) -Bell1l14111H K'IT = 0 + 
COCTOHHII1~ B 4eTHO-4eTH~X Aeet>opMlI1pOBaHH~X flApax, a TaK~e cneKT
pOCKOnll14eCKlI1X et>aKTopOB peaK~II1~ OAHO- 111 ABYXHYKllOHH~X nepeAa4. 

B paC4eTax C MOHonOllbH~M cnapll1~aHlI1eM KOHCTaHT~ Or onpeAellfl 
~TCfl 1113 napH~X 3Heprll1~. npll1 Y4eTe KBaAPynollbHoro Cnapll1BaHlI1fl 
nOflBllflIDTCH HOB~e KOHCTaHT~ G~O. Ittx BepXHII1~ npeAell MO~HO Ha~TII1 
1113 3Heprll1~ npOTOHH~X 111 He~TpOHH~X ABYXKBa31114aCTII14H~X COCTOHHII1~ 

C K"=4-, 5±, 6±, 7± 111 8±. KOHCTaHTblOr 111 0r20 MorYT 6blTb et>II1K
ClI1pOBaH~ no napH~M 3Heprll1flM, 3Heprll1flM 111 B(E~-BellIl14I11HaM Allfl 
nepB~X B036Y~AeHH~X O+-COCTOflHII1~ Aeet>opMlI1pOBaHH~X flAep. npll1 He

10 viola g ~g 1 + Og s w + cu g + .!lcu(gl g2 ) -TJv /26/g :1 06XOAlI1MOCTlI1 MO~HO Y4eCTb cnapuaaaae OT B3aIl1MOAe~CTBII1~ C A/l = 40,l2 .12 1 2 ,
 60 111 T.A., KOTopoe He AOll~HO 6~Tb BellIl1KO.
 
Allfl Ka~AOro 3Ha4eHlI1fl 7'Jv 1113 ypaBHeHII1~ /22/, /25/ HaXOAII1M R~ B 3aKllID4eHlI1e 611aroAap~ B.M.MlI1xa~llOBa, P.r.Ha3MII1TAII1HOBa,
 
111 P~g2. Y4eT npll1H~lI1naKnaYllll1 B ABYX<!>OHOHHbIX 411eHax /21/ npa B.O.HeCTepeHKO 111 H.~.WIl1PIl1KOBY 3a nOlle3H~e 06cY~AeHlI1fl.
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PYKon~Cb nocTynHna S H3AaTenbcKH~ 

8 AeKa6pR 1988 rOAa. 
OTAen 

:3 

'B3aHMoAeHcTBH~ Me~~y KBa3HqaCTH~aMH. YqeT qaCTHqHO-qa-
CTHqHbm BSaHMOAeHCTBHH npHBogHT K ycno~HeHHID RPA-ypaBHe
HHA. H3 ycnoBHH HCKnIDqeHHH gYXOBbm perneHHA gnH RPA-ypaB
HeHHA rronyqeHW ypaBHeHHH gnH ~YHK~HA MOHorronhHoro H KBag
pyrronhHoro crrapHBaHHH. YqeT qaCTHqHO-qaCTHqHOrO B3aHMO
geAcTBHH He rrpHBogHT K 3HaqHTenhHoMY ycno~HeHHID paCqeTOB 
B KBa3HqaCTHqHO-~OHOHHOA MogenH Hgpa. ITonyqeHHWe ypaBHe
HHH MoryT CnYJKHTh OCHOBoA rma BhlqHCneHHH xapax-rapnc-rrnc 
K7T = 0+ COCTOHHHA qeTHO-qeTHbIX ge~opMHpoBaHHbIX anep , 

Pa60Ta B~rronHeHa B lla6opaT6pHH TeOpeTHqeCKOA ~H3HKH 

0I15U1. 
Ilpenpasrr 061>enHHeHHoro HHCTHTyTa R,I:lepHbIX HCCJ:IenOBaHHH. ,Ily6Ha 1988 

ITepeBog r.r.CaHgYKoBCKOA 

Soloviev V.G. P4-88-845 
Equations for 0+ States in Deformed Nuclei 

The quasiparticle-phonon nuclear model equations are 
derived for describing the l{7T = 0+ states in doubly even 
deformed nuclei taking account of particle-hole and par
ticle-particle interactiqns between quasiparticles. In
clusion of particle-particle interactions complicates the 
RPA equations. Equations for the functions. of monopole 
and quadrupole pairing are derived from the condition 
of eliminating spurious RPA solutions. In the QPNM, in
clusion of a particle-particle interaction does not lead 
to very complicated calculations. The obtained equations 
can serve as a basis for calculating characteristics of 
the 0+ eXGited states of doubly even deformed nuclei. 

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