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A'S - mpeoGpasoBaHMeM NpWHATO HA3HWBATH HEGUEKTHBHO® KBaIpa-
TRAHOE mpeodpasosamme A7 - >, KoTopoe Kamiofi TOUKe ... %,
YeTHPEXMeDHOTO TPOCTPaHCTBA A7 CTaBHT B COOTBETCTBEE TOUKY
x,v,%  TDeXMepHOTo mpoérpaHcTBa Q23 COTIACHO xrpammy/ 1/

X = 2(1/4’"44"”2'”3)’ (I)

y:
'2(2’27/4 - W4’”3)1
L= v -y2-u? .

[one3HOCTH 3TOTO HpeodpasoBaHnd MIA (W3UKE BOJIOPOMONONOCHHX CHCTEM
06BACHASTCA CHeIyOumM 3aMedaTeNbHHM CBOHCTBOM:HA fA3HKe TEPEMEHHHX
2, te, Uy, Ug  38T8Ya 0 CBOGONHOM aTOME BOIODOJR TOXJAECTBEHHA
3a7ade O YETHPEXMEDHOM M30TDONHOM OCLWMLIATODE C HEKOTODHME NOMOJHH-
TeNBHHMY YCHOBEAME /. BKIDUeHHe BHENHRX BIAEKTPHYECKEX ¥ MATHATHHX
noneft HapymaeT Takoe NIPOCTOE COOTBETCTBHME X INDMBORHAT B 2{ - IpOCT-
DAHCTBE K NOABICHND AHIAPMOHUIECKEX WIEHOB. AHrapMoHMYecKEE ocumi-
AATOP HKCCAENOBAICA B CBA3W C HEKOTODHMHM CIELMAIBHHME BONDOCAME KBAH-
ToBoft TEODHE MOJNA,¥ 3TO NPHBEJO K Da3SBHTHD MOWHHX OPUCIAECHHHX Me-
ronos’ ¥/, He MCKIDYEHO, YTO yK&SAHHHE MeTOJH MOTYT OKa3aThCA Jolee
9¢PeKTHBHHME, YeM ODHOAMXeHHHO METOJH, IODUMEHAeMHe JO CHX 10D B
ACXOIHOM (M3HYeCKOM NDOCTPAHCTBe C KOODIMHaTaME X, ¥, Z . Bo Bcex
caywasx  A',S - mpeodpasoBaHie YCTEHAB/EBAET CBASH MEXLy 3alavyaMi
aroMHOR ¥ anepHof fHM3MKW,® HCIONb30BaHKe 9TOTO faxra MOEReT IpHBEC—
TH K B3aFMHOMY OCOTANGHWD BHURC/IATEABHHX BO3MORHOCTedl Kak roff,Tax
7 npyrof ofnacTe §mamkE. IIocneMHAA MHCHAL yX& HEOJHOKDATHO BHCKA3H-
BaNach MHOTWMH aBTopamy (CM. CCHIKH B/ 2/ ).

B cBas® co caydailHoft BHDOXJI@HHOCTED OHEPIeTHYECKOTO CIOKTpa
CBOGOJHOTO aroMa BOIODPOZa NOCTpoeHme Jodoll TeopH¥ BO3MymeHEE B

%) [ompoGmme cownxE B cBasy A'sS - npeodpas%?mm ¢ ¢msmroft

BOHOPOJIOHOJ;OGHHX CHCTeM OCBAmMEHH B pacore .



OPECYTCTBYHM BHeWHMX NoJe#l OCHOBHBAaeTCHs HA NPABHABHHX BOJHOBHX
fyHrIMAX HEeBO3MyWeHHORA cHMCTEMH. B KaYeCTBe TAKOBHX, B 3aBHCHMOCTH
OT CEMMETDHH BHellHeT'0 HOJA, BHOMDaWTCA pemeHHA B cPepHYecKEX, Ia-
padoamYecKux AEGO B Golee obumx, cfepoMNaNbHHX KoopiMHarax, A'S -
opeodpasoBaline cPepAUeCKAX ¥ NApaCONHYeCKEX KOODIWHAT M HX pasioxe-—
HEA MO BOJHOBHM (YHRIMAM YeTHDPEXMEDHOTO HSOTDONHOIO OCHHALATODA
zsaecmu/ 4,5 . B HacToameiél padoTe yCTEHOBIEHO KS - mpeoGSpasoBa-—
H¥e TpexmepHoll cdepormampHOll CECTEMH KOODHMHAT M TeM CamHM odecle-
9eHA BO3MOXHOCTL Moikmowenma A S - §opMasmsMa K KBAHTOBOMEXAHW-—
weckofl 3a7lave 0 IBYX KYJIOHOBCKUX ILEHTpax.

BBelleN B ¥ - NMPOCTPAHCTBe CHEPORNANEHHE KOODIMHATH &, 7

Y2 + Psq CHEMyOIMM OGpA3OM:

Uy = %—%EM'\"[M"“&:, “3=2‘§°L§w~lM" oy, (2)

Uy = %—%E tinn e, , U, = %—o&{ ceyvlcm&.‘)a“ .
3pecs ol - NpOM3BONLHNE mapameTp (0edeoo), a B oOnacTy M3MeHe-
HEA KoopmmHar & , M , P, W (f,, TAKOBH:
Ockeon , 0 <L 0c@,comw 0cwp, <oT,

Toxcranas (2) B (I) ¥ BBOOA 0603HAYGHEA

R- G, p=2%,v=2q, $=Qu 9, ,

IpUXOAEM K TPEXMEeDHHM BHTAHYTHM COHepOnjiahbHHM xoop.tmaarau/ e/

X = %— %FMW\?Mn\P ,

R . 3
3 - —Z—-/WTL&\Y\\) CM(? »

- %.[ol\pwv +A]-

CHopMynEpyeM Telep: OTMEYGHHYD BHIE CBE35 MeELY IPOCTDAHCTBA-
ME R* ® R> Ha gsuxe ypa.?{?x-ma llpenwnrepa. He BraBaAch B MOXPOG—
HOCTE, M3IORSHHHE B padoTe 5 , ODHBelieM CleiyDilee yTBEpAICHHE. Pe-
mETs ypapHeHEe [penwHrepa



Ay (@) + -Zfz—-[E V@ ]y @=0 (4)
- 3TO TO X6 camoe, UTO HaflTH TaK®@e DEmeHEA YDABHOHUA
A Pl + Eg_tf‘::_[Euz ~—w2VIPmy-=0, ()

KOTODHe YIOBIETBODANT IBYM JONONHHTEABHHM YCIOBHAM

a) Pr-7)=Pwa),
6) )A(CP(«})=O-

—- 2
3necr BBeIGHH 0C0O3HAYEHHA: U - PANNYC-BEKTOD B R4 , U U U=
= (xt+yt+29™
A
X =242~ 1,2 v, 2
9’&/2 91/4 91{3 91/4 (6)

Ycnosre (a) oTpaxaeT KBaEpPATHIHOCTH NpeodpasoBanma (I): TouyxaM

% W -% CoOTBEeTCTByeT ONH& E Ta Xe TouKa mpocrpancrsa 23

Ycnosre (6) oTCHpaeT cpeid pemeHu# ypaBHeHRA (5) nmme Te, KOTODHE
3aBHCAT TONBKO OT TPEX IepeMeHHEX X , ¥ , ¥ . B caMmoM Hhele, B
cdepornambHHX KoopuuHarax (2) omeparop (6) EMeeT mpocTof HHET

A
X=2— 2

Ry 2%
BBeZieM HOBHE He3aBHCEMHe mepeMenmne o = ¥3,* 4%, . OueBEIHO,
omepatop J  B&BECHT JHWb OT DePeMeHHO! (Y , a HMEHHO
9 ?
=22
X o/

Orcoia ACHO, 410 yciaoBEe (6) BHASXAST DeMNeEHHd, 3ABHCANEE OT TPEX
NepeMeHHHX &, 7, f, .

PazGepem noXpoCHee Baxmuft cayya# KyIOHOBCKOTO moms V= - z"},’. .
B atoM cayuae ypapHeHwe (5) mepexommT B ypaBheHme [peXmurepa JuA
9e THPEXMEDHOTO E30TDONHOIO OCOHUAILATODA



D,P+28[e - nawrjo_p )

B KOTODOM

-7E=%—‘9‘, &= Jzee .

Pasnennn mepemennne B ypaBHeHmAX (7) ¥ (4) B CHEPOMIANBHHX KOODLE-
Hartax (2) m (3) coOTBETCTBEHHO, T.e. IOJOXHB

Ple, 7, 4, by ) = XY ) _zi(" hrdd
T

Fipw.eiR) - MR =me) ™ o
ver

IDUXONMM K [IBYM CHCTeMaM OCHKHOBGHHHX ARPYCpeHIMANBLHHX ypapBHeHuE,

sl A0 [ e g = - A®ln-o,

&nv O‘V[&"vd\)uj [KER cot™y - h{gzaw\’ '“z +A(R)] =0.

(I0a)

(I06)

d’ 2 e wz
m,;ag{%zg ] [':1?‘ ches - L—‘"LZE e e ’B(‘“]X 0, (11a)

_ HEed® Mwdd 25, md M
&*2‘1"1[ "3141J [ oo+ e oy V=0, 1)

B KoTophx wepes 4 ® B 0003HATGHH KyIOHOBCKAR ¥ OCIMIIATOPHAA
KOHCTAHTH pa3fieleHEd. CpapHeHWe 9TEX YDABHOHEf IPHBOXET K CHeLyDUEM
BHBOZiaM: BO-IEDPBHX, ycioBme (6) OoTCEpasT Immp pemerEa (8), i
KOTODHX /M= M,=m , BO-BTOPHX, 6CIH OCO3HATHTL Tepe3 N , q , K
( n=qgq+Ksim )n/V,t,P (mv=2t+p+
+lmld (Mot ) TIAaBHHe KBAHTOBHE WHCIA H 4Hcao HyaeR pa-



ImareHux ¥ yraopux fyrkmpt (1, = ® X ,Y  coorsercrseHHo,
TO YCXOBEE ONHO3HAUHOCTH (a) OTOEpaeT JMWb pemeHEA (8) C YeTHHMH

N m p . mpudem N=2n, P=2q . B-TpeThUX, KJNOHOBCKAH KOHCTAH-
Ta pasleleHus A  moayYaeTCA E3 OCUMIIATODHOZ KOHCTAHTH Dasfie—
ZeHMA P, ¢ OoNoWsd mpocTolt dopMymH

Ahqm = :AT—BZn.Zq,m .

OT™eTHM emle OIWMH MHTepecHH# PaxT. B caydyae moTeHUEana, HCHONb—
3yeMoro B MoZexax KoHpallamenTa ,

\/('2)-—— - %4—{51 .

Ypapuenwe (5) mepexon®T B ypasHenme [lpeiwHrepa
AP + 8_&_)“1 [t + Euz—put]-0

JANA BHIapMOHMYECKOTO 4YeTHPEXMEDHOTO OCLMIAATODA.

B cBA3H c NpOBeNGHHHM BHIle AHANM3OM BO3HHKAET BOIDPOC:38Y6M
HCOONB30BATE K'S - mpeoCpasoBaHMe, €CHE OHO NPHBOXHT NOCHE
Da3slieleHHA NEpeMEHHHX K TeM X YpaBHeHEAM? Bo-lepBHX, BHACHAETCA,
9TO BOJIHOBHe JyHRIEE atoMa BOZODOL& - 9TO JWIL OOAKIacc Goxee OSUHAX
COeMMANBHHX (QYHKIEE, COOTBETCTBYDHEX 9Y6THDEXMEDHOMY H30TDONHOMY
OCLIIATOPY. B YACTO MareMaTEYECKOM IIaHe LEeHHOCTH yKasadHo# mEfOD-
NaIlF¥ He BH3HBAET COMHeHEA. Jlaree, B OPHCYTCTBUM BHemHMX moixeff,
HanpEMep, B 3aa9e O IBYX HENOLBEXHHX KYJIOHOBCKMX HOHTDAX, OepeMeH-
HHe B ypaBHeHEM (5) raxxe pasfieasnrca B cPeDORNATBHHX KOODEEHATAX
(2), » mocne TAROTO PA3NENOHES MH CHOBA IPEXOLUM K W3BECTHHM M3
T@ODHH aToMa BOAOPOXRA ypaBHeHMAM B cPepoMIanbHHX KoopmErarax (3).
TaxEM o0pasom, BHCKA3aHEO® Bille 3aMevaHMe OTHOCHTCH ¥ K arol Goxee
cuaoxuoft samate. BHUHCIWTONbHHe HpeEMymecTBa ammapara K'S -~ peol-
pasoBanE} Clefyer HCKaTh RO pa3flieleHEA NePeMeHHHX, DA3BHB&H TEODED
BosMymeHult Ha ocHOBe ypaBHeHHMA (5) ¥ ycaosrE (a) m (6).

Mu Onaronapun C.J.Bummuxomy, J.H.[oxHomapesy m T'.l.BaarAry
33 NoJNe3HHe CecelH.
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HaBran JI.C. u ap. P2-87-323
KS-npeoBpasosaHue TpexMepHuX BHTAHYTHIX
cbepoHmanbHeX KoopauHaT

B pa6oTe BBefeHn ueThpexMepHhie cdepoHTanbHhe KOOpAHHAa-
Thl, nepexofasamue npu KS-npeoGpasoBaHHH B TpexMepHble BHITH-
HyThle chepouganbHele KOOPOHHATH. OTMedYeHAa BO3MOXHOCTb HC-—
NONb30BaHHA 3THX KoopauHar gna KS-dbopMynuHpoBxH KBaHTOBOH
3agayHd o ABYX HelOABHXHHIX KYJOHOBCKHX ILeHTpax.

Pa6ora BoimonHeHa B JlaBopaTOpPHH TeOopeTHUYECKOH (H3HKH
OUdAH.

Ipenpunt O6beauHeHHOr0 HHCTHTYTa ANlePHBIX HecenoBatyit. ly6ua 1987

IlepeBon I'.I'.CaugykoBcko#

Davtyan L.S. et al. P2-87-323
KS Transformation of Three-Dimensional
Prolate Spheroidal Coordinates

Four-dimensional spheroidal coordinates are introduced
that under KS transformation turn into three-dimensional
prolate spheroidal coordinates. A possibility is pointed
out of using these coordinates for KS formulation of a
quantum problem of two fixed Coulomb centres.

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1987
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