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, 1,21 6	 " B pa 6 o r ax bIn n o n y 4 e H a Cl-1MnTOTH4 e CKH KoppeKT HW1 raMHnb-

TOHHa H Anfl n pOCT e l1WeH ABy x a TOMHOii MonCI<ynbL B HeM n POHCXOAHT 

nepeon peneneuae T paAI1 ~~tOHHOrO AIl fl MeTOAa FiopHa-On n e Hrei1Mepa 

pa36\.1eHH1l nonHOH AWHaMH4 e CK0 l1 CHCTeMbl Ha 6blCTPYlO W MeAneHHylO 

nOAC\.1CTeMbI, B 4a CTHOCTl l , OCb KBa HTOBa HI1fl ABHlKeHHfl ner xoci 4aCTH

~b1 COBnaAa eT C OAHOi'i 1.13 r nas aux ocea TeH30pa HHepllHH CHCTeMbi . 

HHlKe npOBeAeH nap~HanbH~~ aHanH3 /OTAeneHHe yrnoB~x nepeMeH

HbiX/ HOBoro raMwnbTOHHaHa. OH npHBOAHT K AHHaMH4eCKO~ 3aAa4e 

AByX ~eHTpOB C T04HblM\.1 KBaHTOBblMW 411CnaM\.1: 4eTHOCTH \.1 nonuor o 
yrnoaor o MOMeHTa J, xo ropas OKa3~BaeTCfl (J+1) -MepHO~ CHCTeMO~ 

ypaBHeHH~ lIJpeAHHrepa OT AByX nepeMeHHblX . Jlanee BBOAHTCl1 MOAenb 

KnaCCH4eCKoro pOTaTopa, C nOMO~blO KOTOPO ~ CHCTeMa ypaBHeHHi'i pe 

AY~HpyeTcfl K ypaa HeHHIO Anfl KOMnOHe HTbl ao nuo aoa cjlYHKllHH C n poex 

~Hei1 yrnoBoro MOMeHTa Ha rnaBHylO OCb TeH30pa HHepllHH m=O. Pac 
CMOTpeHHe npoaeneao Ha npHMepe J = 2 COCTOflHHfl ttj.L- -xeaoaone

KyIlbI c HOPManbHO~ p=(-1) J 4eTHOCTblO. 

raMHnbToHHaH 3aAa4H HMeeT BHA 

1	 a2 5 a 3 
HAn = h An - 2M (aR\ + R ~RA) + Tap

A	 2 M R~ 

/1 / 
11 2+ -- l/\ J . Q2MRX 1-/\ 1 + l J 1 r 4 .1. 1 t 2 p M f + ¥- ) ]I , 

3AeCb raMHnbTOH~a H A WHilM H4 e Ct<oi'i a ilAa 4 H AByX ~eHTpOB 

12-
hAn = -2iD P /\~TJ + VP v ,	 / 2/ 

onepaTOp KnaCCH4e CKoro Bon 4 Ka 

2 2 2 
1 J 1 J 2 Js

T	 = --(- + - + - ). 3/ 
ap 2 I 1 1 2 I s 

OnepaTOp op6HTanbHor o MOHe HTa C H CTeM ~ 

-+ -+ -+
J = elJ~ +82 J 2 + t!s,T	 /4 /s 

B nOABHmH~X opTax, KOTo pble 3aAa lO T MrHOBeHHoe n ono~e HHe rnaB HblX 

ocei1 TeH30pa HHepllHH CHCTeM~ Tpex 4aCTH~ !CM. PHCYHOK/ . KOPHO

nHCOBO B3aHMoAe~cTB~e onpeAenfleTCfl onepaTopaMH 
'" 

C<l s a a Q s 2 a 20]
.I.. =-- (TJ~ - ~-). .1..1 =---( TJ(~ -1) -' - + ~(1-'l )a;;-' /5/

~2_TJ2 iJ~ 0'1 ~a.1J 2 a~ 

2 

~a CTH ~1 Ha x ogRT CR s se p 

mHHa x TpeyronbHHKa , n nOC KOCTb 
KOToporo o n pegen Re Tc R o p Ta 
MH 8 2 11 8 3, 3TH OPTbI 3 a gaJOT 
Mr HOBeHHoe Ha n pasneHHe 

e2 r-n a a usrx oceA TeH 30p a tur e p-: 
lI,HH CHCTe MbI. 'uS HJi(e ll l1e MC
SOHa KsaHTy e Tc R lIa OCb 8 3 ' 
KOTo p a R COCTaBnRe T y ron wm t 
C np rnM oA , CO CAHH R~~e H Rg 
p a - OCb~ KBaHTosaHHR 
s Tpa gl1 11,110 HHOM Me To g e Eo p Ha

mt	 On n e Hr e lfMepa . OCb e 1 ne p 
n elml1Ky n RpHa nnOCKOCTH p H
cyHK a . 

n e peMe HHblMH 6bICTPO~ nOAcHcTeMbl aanaor c a .; = (r 1 + r 2)1R H TJ 
( r 1 -r:!) !R , nOBopOT OT nafiopa ropuu x oce ~ KOOPAHHaT K o o raa
 

le 
1
,e

2 
,e 'l l OCYl4e CTBnfleTCfl n p u n OMOUIH yrnoa 3 1"ln e pa I a .e , y I.
 

KOTo pble c a a a a u u c o coe pW4 e CKHM ~1 y r naM I1 oCH e R {S , ~ll H yrn oa
 

n OBopOTil n n OCKOCTH , B KOTOPO~ Ha XOAHTCfl CHCTeMa, OTHOCHTenbHO
 

OCI1 e R - .p /3T H y r n bl aan arr r ca CTaHAa p THbMI1 n epeMeHHblMH S TeOp1111
 

60 pHa -Onn e Hrei'iMe pa / c n e AYIO l4HMH (jl0PMynaMI1:
 

c tg( a- til ) "" cos O c tg ¢ + ctgw BinEl 
sin¢ 

cos f3 cosEl cos w -sinElsinwcos¢,	 /6/ 

-I. sinw 
tg y ~~ - Cos w c tg '!' - ctgB - 

sin¢ 

Haxoueu , R=RA/ v' P": r ne p, a TaKlKe KOMnOHeHTbl TeH30pa HHe p~W H 11
 
11 seIlH4HHbi w , /\ , B ,U aanao r c a ¢>YHKlllo11lMIo1 KOOPAHHa T :
 

m 2 2 
p ~l +-«( + TJ - 1) , I 1 = I 2 + I 3 ~ M~A ' 

4M 

1	 2 TJ2),
12 = "2 MRA (l + V1 - /\). s =V( .;2_ 1) (l 

/7 / 

s ~ TJ
U ='; " / 8 , /\ = ~ ( ; )2, m _ -===: .

Bin2w = 2M p V1- !:J. 

npHseAeHHble MaC Cbl M H m HMelOT SHA M = m/ 2 , l / rn= l/mj.L + 1/2m t 
/CM. pH CyHO K/, a onepaTOp /\';TJ flSIlfleT CR l ~,'f/I 4a CTb IO onepaTopa 
nannaca 8 c ¢>e pO I1Aa Il b H~X KoopAHHaTax l ~.'f/.¢I. 
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I1HA e K Cbl A , n. KOTO p blC B03 Hl1Km 1 B pa6oTa x / 1 ,2 1 n p a noc r poe 

Hl11-1 r a M lIIJl b T OHlilaHa HAn l13 CT a HAa pr s o r o r aMl1Jlb TO Hl1a Ha Bo pna -On
n e Hr e l:iMe p a . B Aa J1bHe l:iweM 6YAeM onyc xa r s • !\eI1CT B Y R 0 6 bl4 HblM cn o 
C060 M 13 / , 6YAeM lIICKaTb CO CTORHl1f1 CI-1CTeM ~1 C nOJlHblM yr J10 BhlM MOMe H 

TOM J. nOJlHol:i 4eTH OCT b lO P 11 4 eTHOCTbIO no KOOPAI1Ha TaM Me 3 0 Ha q 
B B I1A C 

Jp q J Jp J tnq
 
'V M (r, R) = }; B (a, f3 ,y) c/J (~ , l], R) . / S/


m=O Mm
 ~ 
3Ae Cb Cy MMl1p OBaH I-1 e npol13BOAliiT CR n o 3Ha 4eHI1RM n po exuua n OJ1HOr O 

yr Ilo Bor o MOMeHTa Ha nOAB I1~HYIO OC b . KB aHTOBoe 4 l1CJlO M e C T b 

n p Oe K Ul-1 f1 nOJlHOrO y rJlOBOrO MOMCHTa Ha HenOABI1~HYIO OC b . Y r IlOB aR 

4aCTb B OJl HOB OI:i ~YHKUl1l1 l1MeeT BI1 A 

B Jp '" D J + (_l/+m D J 
Mill Mm P M-m • /aa/ 

OHa C OAep~I1T D -~YHKUI1I1 B l1r He p a , · 1 11 0 6 e c n e 4 11Bae T KBa HToBble 

4 11 CJ1a J 11 p , a ee paAl1aJlb HaA 4 a CT b l1~eTCA B BI1AC 

1/1 Jmq (~ .7) . R) = if, Jm (~, T/ • R)+ q (_om ~ J m (~, -7), R) , /86 

K OT OPbll:i Y411 TblBa e T TO~AeC TBe HHO C T b flAe p /KBaHTOBOe 4 11 CJlO q / . 
411CJlO cna r aeaax B pa3JlOlKeHI111 /8/ paBHo(J+l), CJleAO Ba T eJlb HO, n OCJ1e 

y cpeAHeHI1R n o y r J10BblM nc pCMeHH L~ l a,f3.yl Mbl npl1ACM B 06 ~eM CIly 

4a e K C I1CTC I~ e ( J +l) ypaB He HI1.:1 Wp e A I1Hr e p a C Ma TpI14Hl-IM r aMl1Jlb T O

Hl1aHOM 

• 2 
H .Ipq= It Jp q __l_(_ rJ_ I- ~ ~) _ _ 3_, 

/9/2M aR2 R a ll 2 MR2 

B COCT a Be KO Toporo Bbl ACJlCH MaT p114HblH o nepa T O p AI1 H aMI1 4 CCKO~ 3a

Aa 4 11 AB y X UC HT p OB A llfl apauta r eru.au x COC T ORHI1.:1 

,11''1 1 1 2 0 Q U
 
h = hAn + T BP +2MR2 1_u I td 1 + iJ1 [ " J.. 1 t· 2 p u (.J.. + 2 )11. / 10/
 

CIle AOBaTeJ1b HO , B 3 TOM CJlY4 a e Mbl npl1XOAI1M K CI1CT e Me y p a B HeH l111 

Wp eA~ IHrepa AIlR 6 blCTP0l1 n OA CI1CT CMbl 

h Jpq t/> (~ . 'I ; R) c e Jpq (R) t/> «( , 7) ; R ) • /IOa/ 

p ewe Hl1eM KOTOPOI1 aanne r ca B eKTOp- c r onfieu li t/> II C KOMnOHeHTaMlil 

t/>lTl(~,7);R) (O~ m os:. J) . OAHoypoBH e s o e npl16JlI1~ e Hl1e Bopaa-On n e a 

rel1Mepa B 3 T OM CJ1Y 4 a e I1Me C T BI1A 

J
 
'V Jpq (~ . 1/. R ) c :£ )( m(R) cb III «( • 1/ ; R) •
 /11

m= 0 

r A e Ilcb ll eCT b peWCHlil e ypa s He HI1A / 1 0 a / A llfl O CHOB Ho ro COCTOfl Hl1R , 

Y cpeAHeHl1e n o 1 6blCT PblM" n e p e Me HH blM I~ . 1/I n paa e ne 'r K CI1CT e Me ypa a 

He HI1l1 ~ pe Al1 Hr e pa AIlR )( n~R), x o r o pa s 6 Y A e T on ucuaa'rs A811~C H I1 C 

MCAJleHH Ol1 nOACI1CT eM bl. 
nOCKOJlbK Y p CWeHl1e CI1C T e Mbl ypa B HeHl111 Wp e A I1Hr e p a B nIlO CK OCT I1 

I t . 7) ! OCTaeT CfI A OBO JlbHO C IlO~ HO i1 3 aAa 4 ci1 , Mbl OT6 p oCI1M B r aM I1Jlb 

T OHl1aHe 6 blCTpoA n OA CI1CT eM bl / 10/ n O CJle A He e CJ1a r a e MOC /Mo A e Jlb 

KIla CCI14 e CKOr o p OT a To p a / . T o r Aa 

Jpq /12/h R ,. It An + T ap 

r A e Top / 3/ flBJ1f1eTC A one p a T OP OM aCI1MMe T p l14 HOr O BOJl 4 K a , COOTBe TC T 

a youtero CI1CTeM e T pex 4a C H1U /8 AaHHOM CIlY 4 a e t t u " / . COC TaB J1JlIO 

~ l1e TC H3 0 pa I1HC PUI1I1, B X OAfI~ I1 C B /3 / , 3 a BI1 CflT O T K OOPA l1Ha T , na aaa , 
T a K I1M o6 pa 3 0 M , B KJla A 8 n OT C HUl1aIlb HYIO 3He p r l11O 3 aAa 4 11 A8 YX ue j-r r -: 
pOB. CAeJlaeM e~e OAHO yn po~eH l1e, Or p a H114 11Ba ll Cb B pa3JlOlKeHl111 / 11/ 
4IleHOM C m = O. B p e3YJ1b T aTe 3 T I1X AB y X yn p o~e H I1L1 Mbl n pl1XO AI1M 

K OAH OypOB He BoMy n p116 IlI1~eH1110 FiopHa - Onn eur e.:1Mepa CTa HA a pr uor-o 

Tl1na !5 

1 1 a 2 J 1 oc/J JA. 3[ _ _ (_ +_) + ( (R) + - < -", -,~ > - - 2 - ERJ)( (R) = O. / 13/ 
2M R aR 2M aR oR 1MR 

B y p a BH eHl111 /13/ (J (R) 11 cP ABJlRIO T CfI c06CTB e HHblM 3H a 4 e Hl1e M 11 8 0 Jl 

HOBOl1 ~YHK~l1eA 3aAa411 AB y X Ue H T pOB C r a MI111bT OHl1aHOM / 12/ 11 n po ek 

Ul1el1 J -eeKTo p a Ha nOABl1lKHyIQ OCb m = O. 

Y t t 'l - -Me30MOJl e K YIlbI cyrue cr a y e r / .J = 2, p = 1, q = 1/ ypo 

s e Hb 3 HC prl1l1 . H e T o A 60pHa-On ne Hr c l~lIo1e pa, o C Ho Ba HHbl11 Ha y pa a u e 

HI1I1 C KJlaCCI14eC KI1M r aM HJlbTOHI1i1HOM 16: nae r 3 Ha4eHI1e 3Heprl111 CB R 

311 E = 172 ,7 3 B . B Ha l!Je M n OA XO AC ypaa ueuue /1 3/ npl180AI1T K Be

Jl l14 11He E = 175 ::,(J. Eonee ~1HT e peC H l-IM n p e A CTa OJ1RC T CR B bI411CJle 

Hl1e nOIlOlKeHHR p e 3 0 l-la HCa B pa CCC fl H l1l1 t ll- -M e 3 0 aTOMa Ha t , K OTO
17 /Pb ll~' B pa HHI1X pac4eTa x Ha XOAI1IlCfI n pa E Pll3 = 4 ,5 3 [1. YpaBHe H ~l e 

/ 13/ Aa e T B 3 T OM CJlY 4 a e 3Ha4eHl1C El1l3 
= 2, 95 3(J A ll" nOJlO~eHI1R 

p e a oua Hca 11 Be Jl114 ~1H Y n o p a n x a 0 , 5 3(J AJ1f1 e ro WI1P I1Hbl. HOA e Ilb 

KJ1a CCI14 e CK Or o p o ra ropa B OA Ho y p o B He 8 0 M n p 11 6Jl I1~eH 11 11 m = 0 n p I1BO 

AI1T K 3 Ha4l1TeIlbHOMY nOH I1~e H I1D nOJlO~eH l1 R / J = 2/ p e 3 0 Ha Hc a 

8 ttll- - CI1CT e Me . 

~ O HaCT OR~cro BpCMeHI1 o co60 e BHl1M<J Hl1e Y AeJlflJ10Cb p ac4eTy 

CJla60CB R3aH HblX COCTOIl H ~1 ~ C J = 1 B dd 1"-- 11 dt Il - - MC 3 0 MOJle K y 

na x 18 ' . HilIl114 11C yaxor o p e s o u a u ca B t t ll - - CI1CT e Me CB I1AC T CIlb c To y eT 

o B 03MOlKHOCTI1 pe30Ha HCHoro MeXa HI13M a B 06pa 30Ba HI111 tt ll - - MC30 

MOllCKYIlLl. :)TO . II c n o o o-r epcns , MOIKC T BHeC T I1 3 <JMeT Hbli:t BKIlaA 

B K ~l H CT I1K Y II - t<olTo1m 13a llACpHOH p c a l<\t1111 B CMe CI1 u" l- D2 -I- T 2 • 
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Ka CqHe B M., MaTBeeHKo A.B., PeBaH H. P4-85-386 
n HHaMHq e CKa R 3aAaqa ABYX IJ;eHTpOB 
An R BpaI:\aTeJIbHbIX COCTOHHHH Tpex qa CTHIJ; 
H MOAeJIb KJIaCC~eCKoro pOTaTopa: paCqeT pe30HaHca 
B ttjl- -CHCTeMe 

HCnOJIb 3y eT c H aCHMITTOT I1'IeCKH KoppeKTH brH raMHJIbTOHHaH 
AJIR MOJIeKyJIflpllblX COCTORHHii B CHCTeMe Tpex qaC'l'HIJ;, panee 
nOJIyqeH Hbdi 0AIIHM H3 :lBT O p OH . IIPOBO).!,HTCR napIJ;HaJIbHbl1'1 aHaJIH3 
aror-o raM Ii1lbTOJllla lHl II Ibo PMYJTHPYCTCR MOACJIb KJIaCCHqeCKOI'O 
po r a-ropa AIl R C IlCTC H hl 

n0 3BOJIHIOT pnCC'IIITilTb 
Mone Kyn c . 

1'a (\oT3 B1,mOnHe Ha 

np e npHHT OO~e~HeHHoro 

'r pex 'lac THI~. C).!,eJIa HHble n peAn OJIOJl(e HHR 
rrOJIOl!(CIIl1e J = 2 pe aonairca B ttjl- -MC30

B Jlaeopa r opaa TeopeT~ecKOJ rllH 3HKH·1 On.«H 

HHCTHTyT8 RAep~ HccneAoB8HHA. ~yOHa 1985 

ne oeuOA r.r.CaHgYKoBCKOH 

Kas ch i ev t1. , Matveenko A.V., Revai J. P4-85-386 
The Dynami c Two-Center Problem for Rotational States 
a nd the Cl a s s i c a l Rotator ~todel: Calculation of Jc2 
Resonanc e in the ttjl- System 

The p,'1rtial wave analysis is performed for the Hamilto
n i n n ohtu i ne rl earlier for a three-particle system of the 
mo l ec ul n r type . The Hamiltonian of the two-center probl em 
with CK~ICt quan r um numbers of the angular momentum a nd 
parity i s i n t r odu c ed . Finally, the classical rotator model 
is 6UCRcsccd for the calculation of J = 2 resonance in the 
ttlJ- syat c m. Tt testifies to a possibl e resonance mechanism 
of the- ttlJ- mesomo l e c u l e production. 

Thr i n v~ 8 ti ~a t i on has been performed at the Laboratory 
of '1' 11 (' 0 r e t i e ll 1 Ph y s ics , JINR. 

o i n t Institute for Nuclear Research. Dubna 1985 
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