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iThe Eulerlan Bound States 8D Quantum Osc1llator

g The Eulerlan oordmates are applled for analyzmg the 8D oscxllator bound :
“states problem. We construct the sphencal and cylmdncal bases, derive two’
;,;types of: representatlons for the: coeff1c1ents of the sphenc-cyhndrlcal and :
cylmdrlc spherlcal interbasis - expansions," and ‘establish - the" trmommali

.recurrent relatxons for the ampht des generat' g the spheroxdal basns of the 8D:
oscxllator
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The: 5D Coulomb and 8D osclllator'problems arevconnected w1th each other by(_

;Hurvxtz transformat1on [1] ThlS Coulomb Osc1llator duallty 1s expressed most trans-_

porant by the Eulerlan coordmates [2] C

{5 undertook the Eulerlan a.na.lysls of the 5D Coulomb prob-‘ Sl

In prev1ous pap r we
lem Here we concentrate our attent1on on the 8D qua.ntum osclllator problem a.nd ;'5 , j

‘calculate the Euler1an spher1cal and cyhndrlcal bound states of 8D osc1llator, der1ve

"the express1ons for the amplltudes of 1nterbas1s expans1ons 1nvest1gat‘ : the spheroxda.l‘;’. B

: as ‘the' superposxtlon of 'the sphencal and cyhndrlcal states
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3 Spherlcal Bound States
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. we arrlve to the two coupled d1fferent1al equatlons SRR
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The dlfferentxals dl,,z,dQ and operator J2 have been mtroduced above ‘ Lo N H . ,',‘ coherent quantum mlxture of the spherlcal bound states
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5 Cyhndrlcal Bound States
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The axm of thls sect1on w1ll be to obtam ‘the’ exp11c1t form of the amphtudes
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Sta.rtmg from the representa.tlon
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1s an nnmedlate consequence of the orthonormahty propnety of the S U(2) Clebsch— :

Gordan coefﬁc1ents The expansmn coefﬁc1ents 1n (35) a.re thus glven by
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9 Separatlon of varlables in Spher01dal

o / 8D Coordlnates )

The Schrodmger equatlon for the: potentlal is separable in spheroldal coordmates PRSI I N )
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we obtam the two ordma_ry dlﬁ'erentlal equatlons i
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where X (d) is* a sepa_ratlon consta.nt 1n spher01da.l coordlnates By;eliniirlatihg 'thé ': et
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: elgenvalues of Wthh are X (d) and elgenfunctlons of whxch are \Il””‘”‘”d“' The 51gmﬁ— e
. “cance of the operator X can be found by sthchmg to Ca_rtesm.n coordlnates A long
\ o calculatlon glves RGO & k el
From what precedes \ we have three sets of commutmg operators viz., {H A Jl s le, ‘
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. correspondlng to the spherlca.l cyhndrlcal and spherordal coordmates In partlcula.r,‘ S
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Second let us concentrate on the expansxon (48) of the spheroxdal ba51s 1n terms'
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, that now. we must use; lnstead of (52) and (53) the relatlon [4]

‘ and the orthonormahty condltlon
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The matrlx elements (AZ)MN, can be calculated Jin the same way as (M)M: except
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