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1. HepoTa4MoHH~e COCTORH~R 4eTHO-4eTH~X Ae$opM~pOBaHH~X RAep 

WHpOKO ~ccneAy~TcR B paMKax KBa3~4aCT~4HO-~OHOHHOA MOAen~ RApa 
~ npeAweCTBYIOIJ.l~X e~ MOAene~ 11-9/. B pa60Tax / 5- 7 1 nony4eHbl yp aa
HeH~R, n03BOnR~IJ.l~e on~C~BaTb HepOTa4~OHH~e COCTORH~R 4eTHO-4eT
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, 
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H~X Ae~opM~pOBaHH~X RAep c Y4eTOM np~H4~~9 nayn~ B ABYX$OHOHH~X 

KOMnOHeHTax 3T~X COCTOAHH~. AnR 3Toro B 6~n BBeAeH onepaTOp 
$OHOHa, RBHO 3aB~CRIJ.l~~ OT 3HaKa npoexuan MOMel-lTa Ha OCb C~MMeT

pHH RApa, ~cnonb30Ban~Cb T04H~e KOMMYTa4~OHH~e COOTHoweH~R, Y4~

T~Ba~lJ.l~e KBa3~4aCT~4HY~ CTPYKTYPY $OHOHOB. B TaKOM nOAxOAe npo
BOA~m1Cb 4~cneHHble paC4eTbI / 6 •8 ,9 / . 

B HaCTORlJ.le~ pa60Te np~BeAeH~ $opMyn~ KBa3~4aCT~4HO-$OHOHHO~ 

MOAen~ RApa AnA on~caH~R COCTORH~~ 4eTHO-4eTHblx AeepopM~pOBaHHblX 

RAep c y4eToM np~H4~na nayn~, nonY4eHH~e c ~cnonb30BaH~eM HOB~X, 

õonee 061J.l~x 0503Ha4eHH~ ~11f1 ABYXKBa3Io14aCT~4HbIX orteparopo a , Hoaue 
0603Ha4eH~R B OTn~4~e OT 6,71 n03BonA~T npOBOA~Tb BWKnaAK~ B 06
~eM B~Ae, He pa36~BaR ~x Ha 4aCTH~e cnY4a~ /cooTBeTcTBy~~~e 
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ABYM T~n~M OAH04aCT~4HWX MaTp~4H~X 3neMeHTOB c npaB~naM~ oT60
pal K - K~I= Il ~ K + K~= Il ~n~ cnY4aRM, KorAa 1l==0 HIl -:/:0/. [lony
4eHH~e $opMynw ~Me~T np~ 3TOM 60nee KOMnaKTHW~ B~A. HapRAY 
c ypaBHeH~RM~ AnA HaXO)l{AeH~H 3Hepr~~ ~ BOllHOBbiX !PYHK4~~ COCTOfl
H~~ np~BeAeH~ B~pameH~R AllR MaTp~4HWX 3neMeHTOB EÀ-nepeXOAOB 
MemAY COCTORH~RM~. 

" 2. raM~nbToH~aH KBa3~4acT~4Ho-epOHOHHO~ MOAen~ RApa ~MeeT B~A 

I 'lU 

/1/H = H sp + Hpa ir + HQ + H ~ , 

rAe Hs p - cpeAHee none He~TpoHHO~ ~ npoToHHO~ CHCTeM B B~Ae no
reuuaana Caxcoua- BYAca, Hpair - MOHonon bHoe cnapuaaren bHoe B3a~
MOAe~cTB~e, np~BOAR~ee K napH~M KoppenR4~RM CBepxnpOBOAR~ero T~

na, HQ - MynbT~nonb-MynbT~nonbHoe ~30CKanRpHoe ~ ~30BeKTopHoe 

83a~MoAe~cTB~e, H' - APyr~e B3a~MoAe~cTB~R, KOTop~e He paCCMaT
p~Ba~TCR B AaHHo~ pa60Te /Hanp~Mep, cn~H-MynbT~nonbHoe,TeH30p

Hoe ~ ToA./o 
J.1cnonb3YR 0603Ha4eH~R' = 1 AnR He~TpoHHO~ C~CTeMbl ~, =-1 AnR 

npoToHHO~ C~CTeM~, 3an~weM 

H sp + H pa i r = L . Ho(r) 
'=1,-1 

, /2/ 

..@? ?6'b~nHif~bIH, HHC~HTYT JlnepHblX HCCJl~~~8HHH 
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MynbT~nonb-MynbT~nonbHoe B3a~MOAe~CTB~e ~MeeT B~A 
1 (~) (~) 

HQ = - -- k k (Ko + TT'K1 ) Q ...(r}QÀ -(r')

2 Aí1 rr I' IIp. . -11 ' /4/
 

rAe onepaTOp MynbT~nonbHord MOMeHTa
 
... Àp.~- +
 

QA;1(r) =_k ôj{ .... x /1.< ql1 f \ q2 > a- a-.
q&er t 2' ql q2 

3AeCb a:t - oneparop pO}l{AeH~f1 OAH04acT~4Horo COCTOflH~f1 C KBaHq ...... ..-
TOBbIM~ 4J.1CnaM~ q, q = aq, K = aK,;1 = ou , K - npoexuua yrnoBoro MO-

MeHTa Ha OCb C~MMeTp~~ f1Apa;K~O'Il2. O;a =+1 - 3HaK K ~n~ 11 ; 
Eo(q) - 3Hepr~f1 OAH04aCT~4Horo COCTOflH~f1 -q, À - ~~MnoTeH~~an; 

r 
Gr - KOHCTaHTa cnapu'aar en s aoro B3a~MoAe~CTB~f1; K ~Àj.L) ~ K iÀP.) -
KOHCTaHTbl ~30CKanflpHoro À~ ~30BeKTop;iOro MynbT~nonb-MynbT~nonbHO

ro B3a~MoAe~CTB~f1; <ii If p. Iq-"'> - oAHo4acT~4Hbl~ MaTp~4Hbl~ 3neMeHT; 

fÀj1.= R(r)(Y· +(-llYÀ_1L)(l + 8 0 ) - 1 ; 2: q q Er- CYMM~poBa
H~e r one ko rfg He~TpoHHbIM 7T =1/ ~~' rorie xo no lhP~TOHHbIM /r=-l/ 
COCTOflH~f1M. 

~cilonb3Yfl KaHOH~4eCKoe npeo6pa30BaH~e 6oron~6oBa, nepe~AeM 

K onepaTopaM KBa3~4acT~4, OCTaBnflfl B /2/-/4/ HymH~e HaM 4neHM. 

B pe3ynbTaTe nony4~oM 

G 2 + 2 
Ho(r) = '2: e B (qqO) - -_!. 2: (u A (qqO) - vq A(qqo)) x 

qEr q 2 qq'é'T q 
/5/ 

2 2,A+(q'h'O)).x (u , A ( q ' q ' O) - V
q q 

nOcneAHfIfI cYMMa a /5/ npeACTaBnfleT CO~O~ B3a~MoAe~cTB~e TKna 

4aCT~4a-4aCT~4a, Heo6xoA~Moe Anfl ~CKn~4eH~f1 AYXOBblX np~Me.ce~ 

~3 OAHO<POHHbIX COCTOflH~~ C K 71=0+. Aanee 

AIl r J' +
Q A- (T) = ~ f {-- 1 + Ô ou (A (q 1q 2 P. ) + 

p. qlq qlq2 2 u, qlq2 
2é'r /6/ 

+ A (qlq2- ;» + V B (11 1q ; ) I
q 1q 2 

rAe 

1 + +

A+(qlq2~) ----:-....--.-, k 8- - _a- a- ea -la '
 )1 + 8 Kit~.P. q 1 q2 1 2 /7. 1/ 

p..O a 1 a 2 

B (q q -) - k ô~ - - a~ a-r e .
1 2 P. - 1\.1- K2'P. ql -q 2 -(1'1-(1'2 /7.2/ 

a 1 a 
2 

-~ 
Bwp~meH~e /7.1/ c T04HOCTb~ AO MHom~Tenfl (1 + 8p.,0) ~ Bwpa-

meH~e /7.2/ npeACTaBnfl~T co6o~ o6~y~ 3an~Cb onepaTopOB 

A+( q q2 p.a), Ã+(ql q , p.a) ~ B (q 1q2 p.a), B(q q 2 pa }, BBeAeHHblX pauee
 
B 16, ~ I, np~4eM KaK Anfl p. =0, TaK ~ Anfl p. #b. 3T~ BblpameH~f1 n03BO


naor npOBOA~Tb BbIKnaAK~ eA~HbIM 06pa30M Anfl acex 4aCTHblX crtyuaea ,
 

2 

B /5/-/7/ ~cnonb308aHbl 0603Ha4eHKfI: (q - 3Hepr~f1 OAHOKBa3~-
4aCT~4Horo COCTOfl HI.1R q; = Vq 1 U q2' Vq 1 q 2 =U Qi q 2 uq lVq 2 + 

= Uq 1 Uq 2- Vq 1 Vq 2; Uq • Vq - K03<p<p1.1~~eHTbl npeoõpaao aaaaa 6oron~6o

Ba,; f;~q 2 - OAH04aCT~4Hbl~ MaTp~4Hbl~ 3neMeHT, paBHbl~ <ql+ IfÀP., q2"> 

B cnyuae IK 2 - K {'I = p. 1.1 <ql + If AP.I q 2 - > B cnyuae K 1 + K 2 = p.; 

{)U a = 1 - •
1 2 

2 8 a1 • 1 Ôa 2, 1 

BaeAeM onepaTOp pOmAeHI.1R $oHoHa 

+ 1 ! g + g ... 
Q ~ = 2" k tfr A (q 1 q 2 íI) - cp A (q 1 q 2 - P. ) J , /8/

g q qlq2 qlq2 
lq2 

rAe g = Ap.ai, i - HOMep <poHoHa npa aaAaHHoM Àp. • Torna, I-1CnOnb
aYR COOTHOWeHl.1e 

A\ql q2 jl) = ~ ! tfr: q Q} + -: q Q-i J , /9/ 
1 1 2 1 2 

aan~WeM Hcnonbay'eMbl~ B AaHHO~ oaõore MOAenbHbl~ raMI.1J1bTOHl-1aH
 
B BI.1Ae
 

H M = H v + H vq , / 10/ 

rne 

1. ~~ ,~)H = k f B (q q O) - ,- :l I 1(1 + 8 o) I ( K
O 

+ 1"T K 1 ) x 
v q q 4 À11 p. I r r'í í " 

x s f:~fq~~' uq c.uq 'q {tfr~ q + «q ) (tfrqg,~,+ CPqg,~,) +
 
qq~r 1212 1~ 1212 12 12 12
 

1 2
 
q 'q' E-:r'
 

1 2 

2 2 2 cp g ) x+ Ô 20 I G ~ ! (u - V ) ( U V2 )(tfrg . + 
Ap., r rqqf:r ql ql q2 q 2 q1 q1 

qlq1/ 11/
1 2 

g' g " g g s ' g " +
 
x (Ifr. + CPq q ) + (tfrq q - cpq q ) (tfrq q - CPq q )}} Q Q ... "
 

q2q2 22 111122 22 g g
 

1 ' Jí , (Àp.) )(Àp-) xH = k 1 + Ô O k, (K O + r t K --o- 1vq 4 _ P. I r t g 

Àp. Àp. g g + ... 
x k {f f" U V" (tfr + cp 

q2
)(Q..... + Q -) B (q "q' - p.) + 

qlq2~ r qlq2 ql q2 q1 q2 q1 q2 ql q2 ql g -g 1 2 

qiq;~ r' 
À ÀjJ. g g - + 

+ f p. f, , U , , V (tP. ' q' + CÁ ' q' ) B (q 1 q 2 P. ) (Q g- + Q -g ) } 
q q q q q q q q q q - /1 /
1212 '121212 12 2 
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3AeCb H 0rpeAenReT XapaKTepHCTHKH OAHO$OHOHH~X COCTORHH~ /8/,y
 

xoropae HaxoARTCR B npH6nH>KeHHH xaOTH4eCKHX oas , H yq onacuaaer
 

BaaHMoAeHcTBHe KBaaH4aCTH~ c $OHOHaMH. ~cnonbaYR ceKynRpHoe 

ypaBHeHHe AnR 3HeprH~ OAHO$OHOHH~X COCTORHHH wg 

(ÀIl) (ÀIl)(Xg+X g )+4K(Àp.}K(À/l)X 
gX g =0	 /13/1 - ( KO + K..1 T -T o 1 T - T ' 

aanHweM H v H H vq B BHAe
 

g g'
 
1 X T -x; + 

H = I.. f B ( q q O) - - I, I. I. --- Q ... Q- •	 /14.1/ 
V q q 4 >..íL ii' T J~ g~g:> g g 

T T 

ÀIl rql q'2 Vq q
1 + I, ----~B( ...HVq = - --=- I. t(Q - +.Q ... ) ~ ql T Jiiir ql q2 -~) +h.c.l. /14.2/

2..j2 g g -g T q2J;; 

rAe 

- Àp. Àp. 2 
g f q 1q2 fq 1q 2 Uq1q2 f Clt. q2 

XT ::: (1 + Bu, o) I. -'--~--7-----· /15. 1/
q 1q2 <;;; T f q 1q 2 - cug 

(Àp.) (Àp.),. g
1 - ( KO + K 1 ') X T 12 

'lI g = y g y g
 
u T T + -T K ( i., K (XjÍO» x g -.
~	 /15.2/o 1 -T 

g 1 a g I f = + ' y =- -X cu=w q 1q 2 
f q 1 f q 2	 /15.3/r ~ acu T g 

... Àp. Àp. gT g /15.4/fqq=fqq-Bq.qfq /YT'
1	 2 1 2 .1 2 1 

~ 1Àp. U	 
g 

q2	 CT E T /15.5/o/g =,,~ {ql _~1~ - 8. -----l 
.q 1 q2 (q 1 cu gqt .q2 2'?J g f - cu	 Y" , 

T q1 q 2 g 

JT+ã---1 ... Àp. ..... g 
cjJg =V~~{:9..1..q2 U q t q2 CT!::!.._ -lo /15.6/+ Bq 1 q2q1 q2 '2'Y g f q 1q2 + cug ~~-;CU g Yl 

T 

gt g - g /1,2/ v 

Bblpa>KeHHR AIlR r.qt ' Y
T 

, t=.T AaHbl B ,c l' - HeHTpOHHaR HIlH 

npOTOHHaR KoppenR~HOHHaR $YHK~HR. 

BGnHOBaR $YHK~HR Hepo~a~HOHHoro COCTORHHR 4eTH~-4eTHoro RApa 

c aaAaHHblMH aHa4eHHRMH K" HMeeT BHA (K =i1. 17' = (-1) ) 

... 17' n +
'I' (K o ) = { I. R. Q", + 

n . lO 60 
. ~o 

4 

1 +8.g1 ,g2	 n + + 
+ 1.. I. /	 B... ...... P Q... Q... } \>, /16/

2	 >...... 1+8. (1-~ ) 1-t1+J!2,Ko g1g
2 gl g2


~g2 KO'O J.L1'0
 

rne I> - BaKYYM AnR $OHq,tlOB (Q"'g I>= O). n - HOMep COCTORHHFl RA
.-11 

pa c AaHHblMH 3Ha4eHHRMH K • K03$$H~HeHT npH ABYX$OHOHHO~ KOMno-

HeHTe B /16/ nocraaneu AIlR Toro, 4T06bl B cnyvae 4HCTO ABYX$OHOH

Horo COCTORHHR gt82. B KOTOpOM He HapyweH npHH~Hn naynH, YCIlOBHe 

HOpMlo1pOBKI-1 BonHOBOH $YHK~HH HMeJl0 BHA (P:1g )2 = 1 / CM. HH>Ke/ • , 

npH BblBOAe ypaBHeHH~ HcnoIlbsyeM T04Hble 7Y4HTbIBaiOll.\He KBa3H4a

CTH4HY~ CTPYKTYPY $OHOHOB/ KOMMYTa~HOHH~e COOTHoweHHR AIlR onepa

TOpOB $OHOHOB. Heoõxonanae $opMynbl AaHbl B npHIlO>KeHHVt. B p eayne 
r are 6YAeT y4TeH npHH~Hn naynH B ABYX$OHOHHbIX KOMnOHeHTax COCTO

RHHH /16/. B 3TOM cnY4ae 

+ +I. B... ... ... 8. ..., ..., ... < \Q , Q ) Q Q I> 
0"10"2 Jl1+ 1l2,K O 1l1+ 1l2,Ko &z gL gl g2 

0"'0"'
1 2 Ko /17/
 

:::: (1 + 8Ka ,o (1- BIl ,0»( 8g1,g~Bg2'i + 8.g r i 28&z ,gl ) +K (&;; gí \~ g2)'

2

rAe 

+ +to	 <\Q..., [[Q ..., ,Q... I, Q ... ) I> =(g~g~ \gl g2) = I. 8... ... i f3 ..., ... , ~_ 
O"l O" 11 1+ l1z o 111 +Il2 ' --U g2 g1 g1 g2 

,. ') /18/O" 1 tT2 

= -:l 8...... ... 8..., ..., ... x
 
..0"1,0"2 1l1+P<z,Ko 111 +P.2 ,K o
 

0"1 0"2
 

~, g -,...... - -' ......-.., 

x ...... I.... ... (~~1... ~... 1... _ c: ~ ~~1 ) (tÍJ::' 'i/J ...g2... + ;P:~2 ~=g3 ),
 
<lt. q2 q3 q4 q2 q l q2 q 3 q2 q 3 ~q1 q4

q1 
q4

q
S q4

q
3 q4

q
1
 

/19/ 
... g 1 g	 ... -g 1 g0/ =--t/J 8......... 8 cjJ =--cP 8 ......... ()


<l1Q2;:c;a: q1 q2 K1+~,1l q-02' q1q2 J'i"+ã: q 1q2 Kl+~,-Il 0"1-G 2'
1l,0	 u,o 

Ko
 
MO>KHO IlerKO nOKasaTb, 4TO c4>YH K~HR K (g2 gí l~ g2) He 3aBHc~1T OT
 

SHaKa npoexuaa Ko .
 
lho6bl oCBo6oAHT bCFl B /19/ OT 4neHOB'" 0/0/ cP cP, nepeHAeM K $YHK~HH 

K~~m (g#;í Ig1 g2 ) ' He MeHRIOuteHcR npH nepecr auoexex g1'-+ g2 ~ 
gí ++ g'2 : 

8 ' 8 ' 8KO 1 g1 ,g1 ~ ,g2 gl,g2
 

Ksy m(g2g;1~g2) =4(1+8 -'~(1:-;-) (1 - -1-';-~------------) x
 
1\0.0 lLl'O '1;1,g2
 

K • .K K Ko
 
x \K o (~gí l&lg 2 ) + K o(gíg~ Ig2 g 1) + K 0(g2(1 g2g1) +K (gíg~l~gtl=
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1~ , õ ' ô 
- 2 I I= J: (1- _':~_~·g2 gl':~ I ô- - ... 8-,"', ~ x -, 

O 'o gl~g2 .J(l +Õ g Hl+ii'L o' ~l-(j/ll O ))2 (1 +~ .o (1- ~1'0)) 1 + Ô ~1~ JLJ. +112 ·Kollt +~, K ~"2 -"li' r'g 1,g2 
KO . 

. /23/0"1 0"2 
X R

11 r" (1 + K (i~2g11 glg 2) ) U g g (go ),sym i- g2 ... gí ~ g1 ... g2 ... g2 ... gll. /20/ O gl g 2 1 2 
x I Ir/!... _ r/!-... (r/!_ _ r/!_ _ + r/!_ ... »: ... ) 

q3 ql
.ql

q
2 q'4q3 q2\ q2 q3 q4q 

l q2 q4 rAe 
q3 q4 

gl ~JI.1i'
 

_ ::t--g2:r-gí (:t. -gtI·-'i2 X- g2 ,r-~) lo
 Ko 1 x, + x, KO ., 
CP... _ 'fJ... ", 'fJ- ... 'P- _ + 'fJ- - 'fJ- ... ~CUg g = -r ; ~ {-.-:-----;-- Ks ym (~\ 111 1 \ gl g2) +

Çi-i'q3 q2 ql %q3 q4 q 1 q2 qg q4 ql 1 2 1 r .1 'Y gt 'Y Xl 111i' 
\ ' V r r /24/ 

g2 1\2112ÍB AaJlbHe~WeM Ha OCHOBe 4V1CJleHHbIX OLteHOK AJlfI /20/ 6YAeM AJlTI x, +X r 
npOCTOTbl ~CnOJlb30Barb K~Oym(g'g' Iglg2) TOJlbKO B A!t1arOHaJlbHOM + -~;;;.;;;,;;;;;;::;;;..;;;.;;;:;::::: K~~m (gl À2 112d ' I g 11. g2) I.2 1 (' \ . ,., ) 6
(gí = gl ,g2 = g2) ~JI~ KBa3~A~arOl-iaJlbHOM gl =1\11111 ,g 2= g2 npu JI~ V'Y ~2'J:j/\21J.2 i' 
meH~~o B KBa3~A~arOHaJlbHOM np~6J1~meH~~ 

ArlT1 <I>YHKLt~~ Ug:l1g2 (go}' xapax'r epuayiouteri B3a~MoAei1cTB~e Me>KAY
KKO, 1 8i i' 8 ,g

sym(g#1 Ig1 g 2) = - - (1 - _k..!...._~__L) I 8... ... ... x OAHO<l>OHOHH~M~ ~ ABYX<I>OHOHH~M~ KOMnOHeHTaM~ COCTOTlH~i1 /16/, ~c
(1 + 8 t}O(1-0 ,0) ) 1 + ô gl g..,z q, 0"2 f1t + 112' KO nOJlb30BaHO CJleAYIOll\ee onpeAeJleH~e:K 11 1

+ + +
I 8 ... "''''K f:<\Q... H Q ... Q- [> +.<IQ ... Q ... H Q... !>l==... g2 ... gí -gl ...g2 :--g 2 ... -ií ... -g 1 --g2 

0"10"2 111+ 112' O go vq gl g2 gl g2 vq go
x _I_ {tP._... r/!... _ «.': «:': - cP...... cP ... _ cP-... cP...... + /25/q4 q3 q2 q1 q2 q3 q4 ql /21/
~1~2 q 4qg q2 ql q2 q a q4 ql
 
q3 q4
 KO 

= -211 + K s y m (g2 g 1\ gl g 2 ) lUgl g2( go)' 

... -g2 ... -g~ - g 1 ... g2 ... g2 - gí - -gl ... -~ 
+ (r/! ... _ r/! ... ... . r/!...... r/!- ... -cP.- ... cP- ... cP ... - 1; ...... ql )Ô K ,O I, OTKYAa nOJlY4aeMqg

q4 qg q2q1 q2 qg q4 ql q4~ q2 ql q2 q4 O 

U (g) ==.J- I 8... ... ... I I e v x 
rAe g~ = \111i ' o g O .1- 0"4-O"g qgq4

1 g 111+ 112 , KO r2 V 2 0"1°2 qs q4 <15B np~JlO>KeH~~ np~BeAeHbl Bblpa>KeH~TI AJlTI 4aCTHblX CJlY4aeB 

KO 
f À1 111 ... À

2
..!go ... -g2 1J.2 ... 'ia ... gl +KsyJg2g11 g 1g 2) . Qg q4 ... go f qgq 4=- (r/! ... q r/! 5 gx t .. - (r/! ...... «: + ($...... cP... .... ) g2 q qYCJloB~e HOpM~pOBK~ AJlTI COCTOflH~TI /16/ ~MeeT B~A q4 q5 q3 qs q 4 + --=-- q5 4 /26/y'!Jrg1 q5 q5q 3 y'Yr

"'11 -11 
('l'n* (Ko ) 'lIn (K O )) = 

n 2 n 2 ~){O /22/ 
~ ... f Ãol10 ... ... "' ...=.I (Ri) + I (Pg g ) (1+.K.sym(glg21g2g1 ))=1, q3q4:-~ ... -gl -gl ... -g2 ... -gl g2

lO O ~ ~ g2 1 2 + ;p._ _ cP ~ ... ) + -==::=-- (r/! ... _ cP...... + cP...... $... - ) I = 
q5 q3 q5 q4: q3y~~o \q4 q5 qg q5 q5 q4
 

rAe I gl ~ g2 03Ha4aeT CYMM~pOBaH~e no g 1 ~ g2 • YAOBJleTBOpTlIOll\~M
 

YCJlOB~1O g 1 ~ g2 o 
CpeAHee 3H~4eH~e raM~JlbTOH~aHa H no COCTOTlH~~ /16/ 3an~c~ 1 •= -= (1 + 8 0(1 - o o)) xM 

y 2 110' 112 ,BaeTCTI B B~Ae 

2 Ão110À 111 1, ~112('li; (K ~ ) HM'lI (K~ )) = ~ (Ifi O) (U go + 
I' . L f1 r ~go g2) L f 1T (go g 1) L f 2 r ( g l g 2 )
 

.. lO
 + --------)·-x I (------- +
 
n 2 KO Ko
 y'Y g2- y'Y;O . • r y '!J ;1 r+ I (P g ) (1+K g1 \glg2))«(Ug + cu g +~(Ug g ) g s ym(g2

~ 1~g2 1 2 1 2 1 2 
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-----

rAe rAe
 
ÀJJ. (1 + o1l,0 olJ..I .o ÔIl ,O) ÃIl K
 

Lf1r = __.__.:...1:.. -- 2 2. V f x Uglg 2 (g o) U~ g2 (ÃO110 i~) (1 + Ks~m (g 2g1 1 gl g 2))(g 192)
 
.j(1 +8" O )(1+0" O )qSq4qSç r qsQ4 qSq4
 

rl' 1""2' Vgo g Ó= gl~g 2 (1~8K--o-êí--~=--0-) )(l;ã-g--g )(0.>I!. + úJg + ó'úJEõ-:lI n ) • /3 'J/ 
o' '1' l' 2 ~J. 2 ~g2 

g g1 g2 /27.1/ 
x (t//l t/J. 2 +<p <p 

Q5Q4.c;":
q5 q4 Q5q S Q5 QS ~K4K3' 

ÃIl . (1 + a o o )
L f2 r (gl g2) = _-.tt~~..:~~2 ,O 2. QsQ III 

.j (1 + Ô1l1'O) (1+ O112 ,O) Q3Q
4 q5 ~ r V 4 QSq4 x 

/27.2/ 

gl g2 gl g2 fllll 1l2
 

x (t/!Q5Q4<PQ5q3+ <PQ5Q3tf1Q5Q) 6K5K4K3
 

-1, ecna Il± 111 =1l2' K 3 + K 4= 1l, K S+K 5=1l2 

elllLlll2= 
K /27.3/

5K 4K 3 { 1, B OCTanbH~X cnY4aRX. 

BapbVlPYR cpenaee 3Ha LleHVle raMVlJlbTOHVlaHa /23/ C Y4eTOM YCJ10
BVlR /22/ 

8{('P* (K" ) H 'P (K" ) ) -TI «'P*(K"o)\I' (K " )) -1) I = o,
n O M n O n n n o

n n 
nOJlY4V1M cVlcTeMy ypaBHeHVI~ A~R HaxomAeHVlR ~YHK~VI~ Ri VI P g g

01 2 

KO 
U g g (gO) (1 + Ksym (g 2g 1 I g li. g 2)) 

n 1 2 n 
(úJ - TI ) R· - 2. ------------------ P == O 

g.o n 'o > r - tí.. g 2 
g 1 - g2 V (1 + 0K O (1 - o" 0))(1 + Og g ) 

. O' rl' l' 2 

/28/ 
KO n 1 --x
 

(úJg 1 +úJ g2 +ó'úJglg2-Tln),Pglg2 - )(1 +0 (l-ô" 0))(1+0
 
KO'O rl' g 1g2
 

x 2. R~~ U g g (ÃOIl oi ~) == o . 
. ~ 1·0 12
lO 

CeKYJlRpHOe ypaBHeHVle AJlR 3HeprVl~ COCTORHVI~ Tln nOJlY4aeM Vl3 YCJ10BVlR 
CYll\eCTBOBaHVlR HeTpVl BVlaIlbHblX peweHVI~' CVlCTeMbl ypaBHeHVI~ /28/: 

/29/ 
det 1I o. .~ (úJ - TI ) - V ~ 1I == 0,'o ,logo n gog O 

o 
nO.nY4V1M BblpameHVle una ~YHK~VI~ R?~ VI p • AJ1R aroro Bbl6epeM

M ' 1 g g
$YHK~VI~ R~O~O VI onpeAenVlM O 1 2a -o n -1 - 11 n n-1
 
R i' = Ri ~ (R i)' Pg g == Pg g (RiO) , /31/


O O 01.i!: 1 2.~ rAe iofi~. TorAa ypaBHeHVlR /22/, /28/ MomHO nepenVlcaTb B BVlAe 

n 2 -n ~ Ko 
(R i )2 {1 + I. (R n,) + 2. (P g ) (1 + K ( 2:_ g 11 gl g;> 1== 1 , /32.1/g sO ' 1.' i . '1 2 ym <J>~

1'0 F lO O gl.? g2 

.... n 1 
p g2 =-~~-~ -.- x
 
gl .j(l+0Ko,O (1-ô ,0 ))(1 +â
Il 1 g1,g2 

/32.2/ 
Ug1g 2( g O) + ió~ 10R iÓ USj,' g2 (ÃO110 i Ó) 

x -------------------.........--,KO 
(lU g + wg + ó'cug g -1)n)

1 2 1 2 

-n .... n 
(CiJ, - TI ) R., - I. R. n V '. " == V , 

go 11 lO . " J. -o g O g O g Og O /32.3/'o F lO 

OTCIOAa n0J1Y4aeM 

....0 m ., m-1
 
R i 

Ó 
= .u so(lO' "« ) .Li go (TIJ' /32.4/
 

~n -~ 
Pg. g = «1 + Ô O (1 - o O) ) (1 + o )) X

le "1. 2 -1) , #L lI.' g 1,g 2 

/32.5/ 
Ug1 g2 (g 0)+ 9)~~ (l1 ) i'~ i S) go (fá· Tln ) U grg2 (ÃoIloi õ)n

x ---------~-~-~---~---------=---K ' 
CiJ g1 + CiJ g 2 + ó'úJ g10g2 - 71 n 

n -2 -2 { 2
(Rio) == l+g)g (TI) I, SJ g (i~,Tln)+

O n ., -'- . O
'o F 'o 

KO 
+ 1 + Ksy m(g 2g t !gl g 2) x~ ~ ~ 

1
 
/32.6/
 

~ ~g2 (1+0l{_ O (1 -ô O ))(1+8 )

-1J' . Ilt' ~ ,g2 

Uglg2(gO)~go(7Jn)
.~ 

+ r';iog)go (i~,1'1n)Uglg2(,\.01l0~ó)
'_.~'x [ O: 12 l, 

.~ ti'. 
CiJ g1 + (J)g2 +Ó,CiJ~Og'2 - Tio 
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n 
"i 

:Dgo (7]n) = detll (wg'Ó - 7]n) a~,gõ - Vgü,gõ 11· /32.7/ 

AeTepMVlHaHT :D (ió ,7]n) nonyueer ca 11I3 :DgO(TJn ) 3aMéHO:~ c ronõua 

i ó Ha V gó •
go 

go 

Y4eT npIIIH4111na naYJlIII nplllBOAIIIT K nOflBJleHIII~ B ypaBHeHlllflX /28/

Ko


/321 MHO>KIIITeJlfl (1 + Ksym (g2 g1 gl g 2»' nonaanaouier-o BKJlaAbl B ypaa1 

HeHlllfI ABYXKBa31114aCTIII4HWX KOMnOHeHT gl g 2 B TO~ CTeneHIII, B KOTO-

Ko 
po~ B HIIIX HapyweH nplllH4111n naYJlIII (-1 ~ Ks ym (g2g11g1 g2 ». Kpo-ie 

Ko I,
Toro, B03HIIIKaeT CABlllr A8YX<t>OHHbIX nOJl~COB Ha BeJllll4111HY /).w g2

KO gl 
CABlllr /).W g g TeM 60JlbWe, 4eM cansxee HapyweHllle npIIIH4111na naYJlIII 

1 2 g' 

11I 4eM KOJlJleKTIIIBHee <t>OHOHbl gl 11I g2 /<t>YHK4111f1 'llT' BXOAfI~afl B Bbl

pa>KeHllle /24/ AJlfl CABlllra nOJl~ca, YMeHbwaeTCfI c' pOCTOM KOJlJleKTIIIB
KO 

HOCTIII <t>oHoHa g /. nplII K (g g Ig g )=0 nplllH4111n naYJlIII He Y4I11Tbl
sym 2 1 1 2 /1, 3/ 

BaeTCfI, 11I ypa~HeHlllfI /28/-/32/ CTaHOBflTCfI TaKIIIMIII >Ke, KaK B 

nOJlY4111M BWpa>KeHllle AJlfl MaTplll4Horo 3JleMeHTa 3JleKTplll4eCKoro ne

peXOAa Me>KAY COCTOflHlllflMIII Tlllna /16/. OnepaTop 3JleKTplll4eCKoro ne

peXOAa MO>KHO npeo6pa30BaTb K BIIIAY 

m( - + ÀtJ. ... Àp. 2
EÀp.) = ~ Mg(Qg + Q_g) + I Pq q .vq q B (Q1 Q2/l)+2Ip. V'/33/ 

1 q q 1 2 1 2 q qq q
 
,\ 1 2
 

P. v v 

rAe Pq q - 0AH04aCTIII4HWIII MaTp~4H~1II 3JleMeHT OT onepaTopa 

I~ ( E ,\:):, e (TC>C e rÀ (y\ + (-1)'\ y \ ) (1 + o ) - 1, 
e I\p. I\p. P. . O /34/ 

(T) 
eeIT - He~TpoHH~~ IIIJlIII npoToHH~~ 3<t><t>eKTIIIBH~~ 3apflA, 3Ha4eHllle KO-

TopOro nOA6111paeTcfI <t>eHoMeHOJlOrIll4etKIII, 
-'\p. À/l 2 

(1 + a ) fq P U e 
M ...........--::!:~p._,_o_ I ~ I \ __..1:'2_:'1.: ? qJ2~_:f.~
 

g /35/..[2 T V~.g q q E: T e 2 _ W 2
 
'T 1 2 q1(f2 g
 

- MaTp1ll4Hbl~ 3JleMeHT EÀ -nepexona Me>KAY OCHOBHblM I> 11I OAHO$OHOHHbIM 
+

Qg I> COCTOflHlllflMIII. Bblpa>KeHlllfI Allfl MaTplll4HblX 3JleMeHTOB E,\ -nepeXOAOB 

Me>KAY COCTOflHlllflMIII /16/ H OCHOBHblM I> IIIMe~T BIIIA 

('1':, (f{"o"') 1~(EÀí1) l'Pn(K~)) = 

" v., j 1 +0 , x i _ 5 n ''fAo " g o' 1.1. 1 - ~ ....... " { I ~ R... L p (g og o) + I { I x
 
KO+p.,KO iOi O o 10 1 i 1 IÓ 1 +oK ,o ( l - Ôp., O)
 

o
 

~ ] 
l~~' n Ko [t + o 

x i ÓPgÓÀP.i1(1+KsYm(g~)o.p.ilIÀILi1g~)) + I gO,ÀIL~l x ( 1 
ia 1 +o .. (1-o . ) 

KO'O IL, o 

n n' K" 
x Ri oPgoÀILi:J1 (1+ Ks~rn(~ÀlLi1IÀ/lil~))IM). +... 

. ''1-'11 

j_~:+Bil'~' )(1+B g2 ,g ' ) .__ ~ (1+0 o a . (1 8 )+ I .. 
gtg2 g (l+ô 0(1-8,,' 0))(1 +>l_ .. 0(1-8 ,)) v ,o Ko'O KO'O - ,1,0 

KO , ,.. , "'Ko, 1.1. ,0 

- (1-0p.,0 )(1-8Ko ' 0 )(l-ôKó ,0 ) 01L,1L'.aKo ,#42 0Ká ,lLt ) x 

.n n " L ÀIL ( ) ( 1 KKO (gl g·, Ig ' ) 1 KKÓ( , I' ))
XP~g .. Pg2g" 'Pl glg2 1+2"- sym gl +2 sym g2 g g g2 + /36/ 

n n " 1 (+ [) 5 I p ÀO v2 I R. R i + -- I 1 + o ) x 
,(-i1.y\ ,1 #4,0 2 q qq q iO 10 o 2 g g gl,g2


1 2
 

n n " KKO
 
x Pg g Pg g (1 + sym ( g 2g 1 \ gl g 2 ))1 L
 

1 2 1 2 

.... ...." n.
«I m(E Àjí) 'Pn (K O )) =8 .... K.... {~ RiO Me.. + 

Jl.,- o l() '"\.I' 

1 ~ n ÀIL l
+2 - I ((1 + 0g g ) (1 +5K o (1- 8" O)) Pg g Lp2 (gl g 2) J. /37/ 

gt g2 1'2 O, '-2' 12 

À À' 
SAeCb KO=I.I.O,(-l) 0= « , Kó=l.I.ó, (4) o =11'. üpennonar-aer ca , 4TO 

<t>YHK4111111 P: 
t 

g 2 11I P:;g YAOBJleTBOpfl~T npaBIIIJlaM o r õopa I Jl.l ± fJ.2 1 =Ko
 
, 2 ÀIL ~
 

11I 1fJ.1±:p.2 1 =K O COOTaeTCTBeHHO. AaJlee, Lp1 (gl g2) = :; Lp1T(g.1 g2), 

Àp. ÀIJ. Àp.'\p.
L p2 (gl g2) = ; L p 2T(g l g2 ) , rAe <t>YH K4111111 L p1T(glg2) 11I Lp2T (gll.g2 ) 

nOJlY4a~TCfI 11I3 L/t. (~lg2) 11I L~r(gl1g2) 3aMeHO~ OAH04aCTIII4HOro 

MaTplll4HOrO 3JleMeHTa f qÀIL Ha P ÀIl •q3 4 q3 q 4 

nPHJlO)l{EHHE 

KOMMYTa41110Htible coor aourenaa Allfl oneparopoa Q i 11I ~ (q q '~) IIIMe~T 
BIIIA 

+ - g - g' -g, -g + 
[Q .... ,Q_,] = 0--,+ I (t/J- .... t/J- - - $_ ... ?p_ .... )a- a

g g g , g ........ ... q1q 2 q 2 q 3 q-lq 2 q 2q 3 q 3 q 1
 q2q3
q1 

nplll YCJlOBIIIIII 

I (t/J g t/J s ' g cP g ) 2 o " cP q q q1 q2 g,g
q1Q'2 q1q2 q1 q2 1 2 
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- g' .... -g - g .... -g' + 
[Q-, Q-l = 2 (t/J- - cp- - - t/J_.... cp_.... ) a- a

g g - - - q 1q 2 q 2 q 3 q1 q 2 q 2q 3 q3 q1 
q1 ~q3 

npl-1 YCJlOBI-1I-1 

2 (t/J s ' cp g - t/Jg cp s ' ) = O
 
q q q 1q 2 q 1q 2 q 1q 2 q1 q 2
 
1 2 

- +	 -g + +
[ B (qq Il), Q-] = 2 (j I o... - (t/J.... _ 8.... - a... «., + 

1 2 1 g q o.a u2-ui 1l+llrO ~3q2 K3,-R 1 q'l q3 ,31 2 
--g	 - g -g' I.",+ep .... 8- - a-a-. )1+ ~ la-	 - -,(t/J- r: t/J~ - + 
\q1 K3'-IS q3 q2 gc'{Jif-O) 11+111'11 q3q2 q3 q1 

- -g --g' + .... g .... -g' --g .... g' 
+ cp"" - cp - .... ) Q - ,,+ 8 ....+"" _ - ,(t/J- - cp ~.... + cp ~ - t/J.... .... ) Q .... ) 1
 

q3 q1 q3 q2 g 11 111' P. q3q2 qsq1 q3 q1 q3q2 g
 

rAe 
+	 + + + A+

a-:	 a-: = 8- ... a-: a.... - (j ~ ( q1q 211) 8 -K + - ..... 
q1 <r Kl"-K2 q1 q2 0'1-(72:-	 1 K2 , /12 KO Ilfo 

Bblpa>t<eHl-1e /21/ AJlR K (gz t1 \ gl g2) /KBa3I-1Al-1arOHaJlbHOe npaõs y m 
JlI-1 >t<e H1-1 e , g~ = À11l1i'/ I-1MeeT B 4aCTHblX CJ1y4aRx BI-1A: 

1/ Ko f O, 111 f O, 112 f O, 

K	 8, " 8 ..o , 1111. gl,g2 g2 gl gl g-

K (&zgl!gl g2) = - (l - " - ) ~ (t/Jq q t/J <:f t/Jq q. t/Jq2q
sy m	 1 + 8 g g q1 q2 4 . 3 

q
2 1 2 3 4 1
 

l' 2 q3 q4
 

-'cP g2 cp g ~ cp g 1 </J g2 ) 8 { 8 ( 8 8 + 
q <f q2 q l q2 q3 q4 q1 K 3,K 1 JL 1+1L 2,K o4 3	 K 2-K 3,JL 1 K 4-K 3,11 2 

+ 8 K K 8 + o, K oK K + 8 8 K K +3- 2, 1L1 K 3-K4, 1L2 K3 - 2, JL l 4+ 3,1L 2 Kzt-K a IL1 3- 4, 1L2 

+-8 8 ) +8	 I (8 8 +
K 2+ K 3 ,JL t K 4+K3 ,1L 2 1IL Cf.l. 2 ,K O K2 -K 3,1L 1 K3 -K4'fL~2 

+ o 8 + 8 8 + 8 8 H.
K2+K3,111 K4-K~rf.l.2 K 2-K3 ,1l 1 2 K 3-K 2 ,1L1 K4-IS,f.l.2K 3+K 4,1L 

2/ K O = 11 2 f O, 111 = O, 

KOK ,,(g g" Ig g ) 
sym 2 1 1 2 

= -o 1L 0
11 

O
112"'0 l' 

.!
2 

~ (t/J. g2 t/J g ~ 
q1 q2 q4 q3 q2 q l 

t/J g 1 

q2 q3 
t/J g2 -

q4
q 

l 

q3 q4 

12 

g2 gi. gl g2 
-cp <P. cp cp.q3 q1

q4 q3 q2 q1 q2 q4 8K 3' K 1 8K 3 ' K 2 

3/	 K O = 111 = 112 = O, 
8. . ..8 

gl,g2K o 1 1 1,1 1

K (g s: \g g ) =-- ( 1 - ) x
 

sym 2 1 1 2 2 1+8 g 1 , g 2 

g1»'» t/Jgí t/J tjJg2 cpg2 cpgí cpg1 cpg2 ) ,x 2 
q2 q1 q2 q1 q2 q3
q1 q2 q4 q 3 q2 q 3 q4 q l q4 q 3 q..4 <l 1
 

q3 q 4
 

4/	 Ko = O, 111 = 11-2 1= o; 
8 i , i{ 8g1 , g2
KO 1
 I • IK sym (g2 g ;1gl g 2) -8 (l 	 x 

11- 1112 1 + 8 gl,g2 

g2, g1 g cpg2 CPg~ cpg1 cpg2 ) xx ~ (t/J t/Jgi t/J t/l 2
 
q 1 q 2 q 4 q 3 q 2 q 1 q 2q 3 q 4 q 1 q 4 q 3 q 2 q 1 q 2 q 3 q 4 q '1
 

q 3q4
 

x {8K3'K1(SK3-~,1L18K4-K1,i!2 + 8~3+K2'Jl1 8 K4 -K 1, 1L 2 + 

+8 8 +8 8 )+
K 2- IS ,1L 1 K 1 -K4,i! 2 K 2-K3 , 1L 1 K 1+K 4,1L 2 

+ 8 (8 8 +8 Ô + 
~,K4 K2-~,1L 1 K 1 -K4 ,i! 2 K 2+K 3 ,1L 1 K11. -K 4, IL2 

+ 8 8 + 8 Ô .)I.
Ks-~,f.l.1 K4-K1, 1L2 K 3-K 2,1L1 K 4+K 1,i!2 
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BbI 

HET RH npOBEnOB B BAillEH B~BnMOTEKE? 

MOJKeTe nOJlYt.lHTb no novre nepexacaeasue HKJKe KHHrM, 

eCJlM OHM He. 6bJJlH 33K33aHbI paaee. 

,[l17-81-758 TpYAW II Me~AYHapOAHoro CHMn03HyMa 
np06neMaM cTaTHcTH4ecKoH MexaHHKH. 

no H36paHHwM 
J:ly6Ha. 19~1. 5 p. 40 1<. 

P18-82-117 TpYAW IV COBe~aHH~ no Hcnonb30BaHHO ~OBWX ~AepHO

~H3H4ecKHx M~TOAOB A"~ peWeHH" HaY4HO-TexHH4eCKHX 
H HaPOAHOX03R~CTBeHHWX 3aAa4. Ay6Ha. 1981. 3 p. 80 1<. 

,[l2-82-568 TpYAW COB~aHH~ no HccneAOBaHHR~ B 06naCTH 
penHTH8HcTCKOH ~AepHoH ~H3HKH. Ay6Ha. 1982. 1 p. 75 1<. 

.l!9-82-664 
TpYAW COBe~aHH~ no KonneKTHBHWM MeTOAaM 
YCKopeHH~. J:ly6Ha. 1982• 3 p. 30 1<. 

.l!3.lt-82-704 TpYAW IV l1elKAYHapoAHoH 
~H3HKe. Ay6Ha. 1982• 

WKonw no HeHTpoHHOH 
s p. 00 K. 

.l!11-83-511 TpYAW COR~aHHR no CHCTeMaM H MeTOAaM 
aHanHTH4eCKHX BW4HcneHHM Ha 38H H HX npHMeHeHHO 
B TeopeTH4eCKOM ~H3HKe• .l!Y6Ha. 1982. 2 P. 50 1<. 

47-83-644 TpYAW HelKAYHapoAHoH WKonw-CeMMHapa 
TR*enwx HOHOB. AnYWTa. 1983. 

no ~H3HKe 

6 p , 55 1<. 

I 

~ . ~ 

I. 

;Ll2.13-83-689 

.l!13-84-63 

TpYAW pa604ero COBe~aHH~ no np06neMaM M3nY4eHH~ 
H AeTeKTHpOBaHHR rpaBHTa~MOHHWX BonH •.J:ly6Ha. 1983. 

TpYAW XI He*AYHapoAHoro CHMn03HYMa no 
RAepHoH 3neKTpOHHKe. 6paTHcn~Ba. 

4exocnoBaKH~. 1983. 

2 p. 00 K. 

4 p. 50 1<. 

,[l2-84-366 TpYAW 7 Me*AYHapoAHoro 
KBaHTOBOH TeopHH nonR. 

COBe~aHH~ no npo6neMaM 
AnYWTa. 1984. lt p , 30 K. 

Al.2-84-599 TpYAW VIr He*AYHapoAHoro ceMHHapa no 
~H3HKH BWCOKHX 3HeprH~. ~6Ha. 1984. 

np06neMaM 
5 p. SO K. 

A17-8lt-850 TpYAW WMe*AYHapoAHoro CHMn03HYMa no H36paHHwM 
np06neMaM cTaTHcTH4ecKoM MexaHHKH. J:ly6Ha,198lt. 

12 TOMal 7 p , 75 K. 

AI0.11-8~-818 TpYA~ V Me*~YHapoAHoro COBe~aHHA no npo
6neMaM.MaTeMaTH4eCKoro MOAenHpoBaHHR, npo
rpaMMHpOBaHH~ H HaTeHaTH4eCKHH MeToAaM pewe
HHR ~H3H4eCKHX 3aAa4. AY6Ha, 1983 3 p. SO K. 

TpYAW IX BceCO~3Hora COBe~aHHA 

3apR*eHH~X 4aCTH4. AY6Ha, 19B~ 
no yCKopHTenAH 
/2' TOMa/ 13 p.SO K. 

A4-85-851 Tpy~~ 

RApa, 
Me*~YHapo~Ho~ 

AnywTa, 1985. 
WKon~ no CTPYKType 

3 p . 75 K. 

14 

Py~on~cb nocTyn~na B ~3AaTenbcK~~ 

27 $eBpan~ 1986 rOAa. 
QTAen 

33K33N H3 

H3~aTenbcKHH 

ynoNHHYTNe KHHrH MorYT 6NTb.H3npaDneH~ no a~pecy: 

101000 MocKBa. rnaBnOQTaMT. n/H 79 
OTnen 06õe~HHeHHoro HHCTHTYTa H~epHNX Hccne~OBaHHp. 



TEMATHqECKHE KATErOPHH llYBnHKAU»R 

OBnE~HHEHHOrO HHCTHTYTA ~EPHNX 

HCCJIE~OBAHHR 

HHAeKc TeMaTHKa 

1. 3Kcnep~MeHTanbHa~ ~~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKa~ ~~3~Ka s~coK~x 3Hepr~~ 

3. 3Kcnep~MeHTanbHa~ He~TpOHHa~ ~~3~Ka 

4. TeopeT~4ecKa~ $~3~Ka H~3K~x 3Hepr~~ 

5. MaTeMaT~Ka 

6. RAepHa~ cneKTpocKon~~ ~ paA~OX~M~~ 

7. ~~3~Ka T~~en~X ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~Ten~ 
10. AsToMaT~aa~~~ o6pa6oTK~ 3Kcnep~MeHTanbH~x 

AaHH~x 

11. B~4~cn~TenbHa~ MaTeMaT~Ka ~ TexH~Ka 

12. X~M~~ 

13. TexH~Ka $~3~4ecKoro 3Kcnep~MeHTa 

14. ~ccneAOBaH~~ TBePA~X Ten ~ ~~AKOCTe~ 

~AepH~M~ MeTOAaM~ 

15. 3Kcnep~MeHTanbHa~ ~~3~Ka ~AePH~x peaK~~~ 
np~ H~3K~X 3Hepr~~x 

16. Aoa~MeTp~~ ~ $~3~Ka aa~~T~ 

17. Teop~~ KOHAeHc~poeaHHOrO COCTO~H~~ 

18. ~cnonb30BaH~e pe3ynbTaTOB ~ MeTOAOB 
$YHAaMeHTanbH~X ~~3~4eCK~X ~ccneAOBaH~~ 

B CMe~H~X o6nacT~X HayK~ ~ TeXH~K~ 

19. Ei~0$~3~Ka 

HecTepeHKo B.O., ConosbeB B.r., CymKOB A.B. P4-86-ll5 
0CHOB~e ypaBHeHHH KBa3HqacTHqHo-~OHOHHOA MOAenH HApa 
AnH qeTHo-qeTHhlX Ae~opMHposaHHhlX HAep 

B o6~eM BHAe npHBeAe~ ypasHeHHH Ksas~aCTHqHo-~oHOHHoA 
MOAenH HApa, fi09BOnHm~e OfiHChlBaTb HepOTa~HOH~e COCTOHHHH 
qeTHo-qeTHb~ Ae~opMHposaHHhlX HAep c yqeTOM npHH~Hna ITaynH 
B AByx$OHOHHhlX KOMnOHeHTaX COCTOHHHA. 

Pa60Ta BhlnOnHeHa B na6opaTOPHH TeopeT~eCKOA ~H9HKH 
OIDIK. 
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Nesterenko V.O., Soloviev V.G., Sushkov A.V. P4-86-ll5 
Basic Equations of the Quasiparticle-Phonon Nuclear Model 
for Deformed Even-Even Nuclei 

The equations of the quasiparticle-phonon nuclear model 
for the description of nonrotational states in deformed even
even nuclei are given in the general form. In these equations 
the Pauli principle is taken into account in the two-phonon 
components of the states. 

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