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I. BBE,IIli'IDIE 

B pa6oTax/I, 2•3/ HanoEeH anropaTM BuqacneHHR co6cTB6HHHX 3Ha~e-
H.Hil: /Ji.m(R)PI Aim (R) PI 006cTB6HHHX <}:yHRUHil: <f'.:.m (s. z; R) 38-
~a~a ~YX ~6HTPOB RB8HTDBOil: MSX8HHRH. B pa60T6/;/ npe~CT8BA6H T8RE6 

anropHTM BuqacneHIDJ M8TPH'IHHX aJI6M6HTOB H'-:mt·,,(R) H~) . ,(fi?.) 
V (o) Q<":i) (R) D (R) > • •m,jm , 

i.m, 'm' I' , i.WI ''"1 
1 i.m,jm' M6!lt,llY COOT SIHH.RMH ~ m H jm' 

aa;I'!!H ~YX ~6HTtDB 0 83HMYT8Jli,HHM RB8HTOBI:lM ~HCJIOM m= m = 0 , 3TH 

M8TpH'!!HR6 8B6M6HTH HY~H ~ q:opMHpOB8HHSI a¢56RTHBHHX TIOT6HUH8JIDB 38-
~8'!!H TpeX T6B B 8~868TH'!!60ROM npe~OT8BJ16HHH 4/. naHH8SI p800T8 npe~
CT8BAR6T oo6on aenoope~cTB6HH06 npo~onEeHHe pa6oT~2/ H 66 ooo6m6HH6 

aa oJiy'!!ail: m = m ;~ 0 • B H6il: TaREe npaB6~6HH <l:OIJw!YBH MSI Bhl'lHCJI6HIDJ 

M8TPH'!!HHX 3JI6M6HTOB C'!Jn, 'm' (R), ])i.m,;m' ( R.) npa m'-m=± I . 
COOTB6TCTBYKlllHA ROMnJii:Kc nporpaMM peanaaoBaH aa 3BM CDC -6500 

JIBTA OHm1 aa S13HH6 WPrPAH. 



............... ----------------------------
Q~;,•i'"(l<)= f(E~-~)z:'d· • z<j·= 7J;,-/"' (R)= j'cJrt ~pet.~·. 
E,_::Et-KI= £~, (~)~ If..·!! 'P.;m= i.f.:,.,(~_,r;.R). 

0 if. ,-,ril • n. (~ t;J • R) aop.mpoBaHHhlX yc110BH6M 
T Y:YHRJ.I,IUl T,m ?• ( • ' 

j , R3 . .;: .! , J (2) 
r~ . .. = ,b: f. 'f. = 5· · Jr=-;; (~-.,)a~ I?, 
:::>,m-1"' "m d'" (J , o L (. 

, T8R R8R TaM 3A6M6HT 06~M8 
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BM6CTO npe,'ltH.ero BbliJa!t6HlU! 

. (z.J ,m rroJ 
4 f -2l· A v s.j)+ { + 6; A j) s );+ I + 13 )I u )I } • 

I ~) 
TaiUiM 06p830M, E CJ1Jill88 'Yil = m = .{ HllTBrp8JIH J MOIKHO BHllHC-

JI.flTI> no <};OI!<!YJiaM, )J.8HHHM B npHJIO!KefllH!: I pa6oTJ:/
21 ;rJJU! cJiy'18fl m=m~o. 

!1IJOB6,!T,fl Tip6.n;B8pHT6JlLHO 38M6HH 

s-(s+~J, {l>-s)--(v-·s+0) 
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r;ne C"" = ± -f B 38BHCHM00'1'H 0'1' 'l8'l'HOC'l'H aHT6rp8Jl0ll : 

+ Z iiv [ 2. T)l+z- Tw "> J ' 
,., (') 
I ~~ = fd liv [ 4 T>'+z - B T W-3 + 5 TY+..,- TY+S] -

c: [ 4 TY+~ - STY+l + 5 T"))+~- T)l+-4 J + 

-+ ~ ay [ z Tv+z. - 3 T,., ... _, + Tv ... ., J , 
I<+.> = f · a [ ~ T - B T + s T - T ] -"d " ll "Y+l Y+3 Y+lt )1+5 ,_,. 

g y [ 4 T Y+i - s TY+.G -+ 5 TY+~ - T')l ...... J + 

+io: [ 'T' 
?.. v 2 IY+2.- 3TY+3 + T,~ ...... ]' 

r-' '8 I ( .) = b. D. a: [ Lj T - 4 1 + T l ~a 1"/J )I Y+.G )/+3 y+.l, j -

- (f< g)/+ l'ig:) [ 4 T-v ... ~ - -4 T)/+;1. + Tv+3 J + 
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+ .± c f>i + fi) all [ 2 Tv-r~- T v+3 1 + 

+ Jv [ -4 Tv- 4 TJ+-1 + T Y+.<. ] -

- 1 (~+g:V*> [2T.~+~- TY+2.] + ta:y TY+2.' 

.vc9) - T T J I i.d = fcPJ a.,., [ ~ TY+Z- sTY+3 + 5 )l+li- ).)+5' -

- Cp"ij)+pd'&:) [ 4 T)l ... ~- 8 T-.;+2 "'" 5Tv+3 - Tv+.t, ]+ 

+ ± ( pc + f4) Ci)l [ 2. Tv+~- 3 Tv+3 + T.V+4 J + 

+ fv [ 4 Tv - F:, Tv+~+ STy+~- TYB]-
-f (fv+ ~'t) [ 2 T)l ... ~- 3 TV+Z + T~ .... J + t av [Tv+z- T'V+J. 

::-Ic~o> ~ 
. -. = b~ pd· a.J) [ 4 T - 12 T ~ 1 3 T - 6 T + T ] -

~ I Y+2. V+:l ll+" li+S v+40 

-(pj> p0·"i~) [ ~ Tv+f- 12 T.>~+l + 1 ~Tv+~- 6 Tv+i< + Tw._]+ 

+ ± Cpt + ~J)a:y [ .z TV +:I..-- 5 Tv ... 3 + 4 T)J ... -4 - T }I+S J-
- ff)i [ .Lj T)l - ~ 2, 1Y+1 + 1 ~ 1)/+2- 6 Tll+3 + T)l-1--4 J-
- fcl»+'i;) [zT ..... ~- 5Tv+: + lJ T)/ .... 3 - T)I-~-~J + 

+ f a.; [ TV+2.- 2, TY+3 -\- Tv+.t, J ' 
-(H) 0 b · "" "' [ _ ] I lJ =- ~~ a)l [ZT)I-t;l,- TY+3] + J-.> 2.Tv+i Tv+z ' 

t7 = - ~i. av [ 2. Ty+2 -l1 ... 3 ] + J; [ 2 T)l+t- Tv ... ).] , 

~rc:t = _ ~J av[2.T.,u-31))+!+ Tv .. ,]+d})(zT)/+.I-31" ... z.+Ty ... J. 
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• 

~1 (l1j)= _~,·a [ 2T" ... 2.- sT')I ... ~ ... LJ T))+"- TY ... s J + 
i..l '?>R y 

+ :J')) [ z Tv+ I - 5T)I+Z + Lj T Y+3 - TY+-41 . 

,....IM> __ ~i.. a.u [ 2 Tv+2.- 5 T)l ... ~ + Lj Tll ... .~, - T.v ... 5] + 
tj - '?JR. , 

+ JJJ<t [ z Tv+l- 5Tv+2. + Lj T>'.,. 3 - Tv+lt] , 

~ (~6) "'b. ,..._ [ 1 /. T T J h d [Lt T -4 T + T l+ 1~j =-PL--=3~da.,~~ Lj v+!_"'~,v+Aj+ »+s + ri.. )J ~+:t v+3 .11+Joj 

+ ~J l:[4T.,H-4T)1+3+ T)I ... ~J -ry[-4Ty ... ~--'iT)I ... 2+Tv ... 3]
'0R 

- ..i ~ (iy [ 2 T YH- TY+Jo J + t J >' [ 2 TY+.a- T Y+~], 
~r"'JK" 

"'(m ~·....., [ T ] I Lj =- p;. ?>Rd Cky 4 T..., ... 3- 8 T.Y+I, + 5TY+5- >-'+6 + 

+ pi. dv [ 4 Tv+:~.- 8 Tv+! + 5l"+1 - TY+5] + 

,. ~' ~; [ -1 Tv+2- 8 T,H + ::> T,., ... .~, -/}J.,.5J- r')l [ 4ll+i -8T.M.• 5T~~o~ 1J-
1JR ~ 

-~J ~ ay [z TYH- .3T')I .. ~ + T'll+5 J + t Jy [~T.., ... .l- 3 TY+l + T)I+J,J . 

""'Ic19> y· 1.1?· - [ T T T i..j = 'U R ... ~J a-v z ))+3- 5 Y+.t, + -4 "11+5 - T Y+6 J-
- (~~J)J + ~ J:) [ 2Tv+~- 5 T>'+J + 4 T>'+ 4 - T)I+S]+ 

+ 1, [ 2 T..., ... 1 - 5T>I+2 + ~ TliH- T)/+4] • 
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lb!C ]10 '! Jl6 HOB r 

Ta6ID'!U8 I 

B pa3JlOI!teRIDJx ( 5) npR pasiD'!'!HHX saa'!earu~x R 

~~;-IN--R=----o-, r---0-, 5--5----

------
~sE.:J 
~p~"'" 
2 p'Ii '4 

2> J I"~ 

18 
18-20 
49-38 
16-18 

8 

9 
10 

8 

-------- ~-~ ~- roo 10 20 50 

-- -~ --- ----
6 6 6 ? 

? 6 ? ? 

6 6 6 6 

? ? 6 6 
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Hsno~eaRYA e]lropaTM 6an acnon~soBaR ~ Buqac]leRKR MaTp~aax 
U6M8RTOB (!,!6) M81l,ll;Y c!,- H J( -cOCTOJ!HiffiMH 38,JJ,8'1H Jf13YX U8HTpOB. 
3TH M8TPH'IHH8 9]16M8HTH 6HnH HC00~30B8HH ~ npoB8~8HHJl p80'16TOB 
aaeprHll C1Ul38HHHX COCTO.ARd ~ -M8S0M0]18RYJ1, C8'18HHI M630MOA8J(,.V)\.A.p
RHX, M6808TOMRHX H 8TOMRHX nponecCOB B CM8CH H30TOOOB BO~pO,JJ,8/4/. 

B T86]1HU8X I H 2 npHB8,ll.6HO 'IHC}lO 'q]18ft0B r 11! ~ B p83]101t6-

Hl1!JlX (5) a (10) cooTB8TCTBSHHO npa pa3]1H'IHHX saa'!8HH.AX R ~ coc
TOJ!HHI ~ S~-c!, e_ f'~"", 2 f>lic.~, 3 Jffj , ROTDPH8 H600XO,li;HMD HCD01'..1>-
80B8T~ ,ll.nR BuqHQ]18RIDl M8TpH'IHHX 9]16M8HTOB (1), (16) C TO'IHOCTb~ 

c, - ro-B + ro-7 • 
11 



Ta6JIHna 2 

'!JHCJIO 'IJI6 HOB <t B p83JI01Jt6!UUI (10) np11 P83J!KqHHX 3H8'16HKRX R 

T~ 0,1-0,5 5 IO 20 50 

-i ScJJ 18-2? 39 51 ?3 13 
2-pt> .. 16 49 61 ?3 14 
~ f.'Si'u 16-20 43 41 ?0 19 
~Jr. 15-20 32 52 52 4? 
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BHHH~KHH C.H., noHOMapea n.H •• ny3WHHHa T.n. 

3aAa4a ABYX ~eHTPOB KBaHTOBoH MeXaHHKH. 
IX. AnropHTM aw4HcneHH~ MaTpH4HWX 3neMeHToa c m ~ 0 

Plt-83-498 

aaH anropHTM BW4HCneHH~ MaTpH4HWX 3neMeHTOB OnepaTopa KHHeTH4eCKOH 
3HeprHH H HMnynbca OTHOCHTenbHOro ABH*eHH~ AAeP 8 CHCTeMe Tpex 4aCTH~ C Ky
JlOHOBCKHM B3aHMOAeHCTBHeM Me*Ay COCTO~HH~MH im H jm' C mam'~O H m'-m=±l 
AHCKPeTHoro cneKTpa 3aAa4H ABYX ~eHTpoa KBaHTOBDH MexaHHKH I m - a3HMYTanb
Hoe KBaHTOBoe 4HCnol. 

8 Ta6nH~ax npHBeAeHO 4HCno 4neHOB pa3nO*eHH~ BOnHOBWX ~YHK~HH 3aAa4H 
ABYX ~eHTpoa npH pa3nH4Hwx 3Ha4eHHAX R I R - paccTOAHHe .Jo~eHCAy AAPaMHI AnA 
COCTO.IIHHH 1lkJI , 2J)I1U , 2prrU , 3dorg , KOTOpWe HeOOXOA-0 HCnonb30BaTit AnA 
BW4HCneHHA MaTpH4HWX 3neMeHTOB C T04HOCTbC -10-8+ J0-7. 

Pa5oTa awnonHeHa a fla6opaTOPHH TeopeTH4eCKOH ~H3HKH OH~H. 

Vinitsky S.l., ~onomarev L.l., Puzynina T.P. 

Two-tenter Problem of Quantum ~echan~cs. 
IX. Calculation Algorithm of !'latrix Elements with m /. 0 

An algorithm is given for the calculation of matrix elements of the 
kinetic energy operator and the momentum of relative motion of nuclei In 
the three-body system with a Coulomb interaction between states nn and jm' 
with m2 m'=0 and m·~m2 ±l of the discrete spectrum of the two-center 
problem of quantum mechanics ( m is the azimuthal quantum number). 

Tables contain the expansion terms of the wave functions of the two
center problem at different R( R is the distance between nuclei) for sta
tes lsag , 2pau , 2prru , 3dlrg , which are to be used to calculate the mat
rix elements within accuracy _IQ-8.;-J0- 1• 

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