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1. BBE,QEHl-1E 

$YHAaMeHTanbHO~ np06neMO~ 80 MHOr~X 06naCTHX $~3~K~ H8nHeTCH 
onpeAeneH~e nOTeH4~ana 83a~MOAe~CT8~H V Me*AY 4aCT~4aM~/1-3( Ho 
Ha~T~ V no AaHH~M pacceHH~H S 16e3 MHorOKpaTHoro peweH~H ypaB
HeH~H WpeA~Hrepa ~ nOArOHK~ S, Bapb~PYH V KaK~M-n~60 MerOAOM 
"npoõ ~ OW~60K"/ npaKT~4eCK~ YAaBanOCb n~Wb 8 cny-rae c<lJep~4ec

I<O~ C~MMeTp~~ V(~I) : no AaHHblM ripa ep~Kc~p08aHHOM opfia r ane uon 
MOMeHTe 8 nOAxOAe renb<IJaHAa - Jle aa r aaa - Map.4eHKO /1- 3/ ~n~ np~ 
ep~Kc~poBaHHoM 3Ha4eH~~ 3Hepr~~ B nOAxoAe PeAme - Hb~ToHa - Ca
6aTbe/ 1- 3/, MOA~$~4~poBaHHoM AnH nO~CKa nOTeH4~ana B orpaH~4eH
HO~ 06nacT~ Wa~AOM ~ AP./4/ • 06cymAanacb TaK~e B03MomHOCTb pe
weH~fl 06paTHO~ 3aAa4~ c ~CXOAHblM~ AaHHbIM~ npa aE + bf( e+ 1) = 
= cons t /5/ I a ~ b - nOCTORHHbfe/4 

C pa60T KeH ~ M03eca/6 / Ha4anOCb pacnpOCTpaHeH~e MeTOAoB 06
paTHo~ 3aAa4~ Ha c$ep~4ecK~-Hec~MMetp~4H~e ~ HenOKanbH~e c~n~. 

<lJaAAeeB/ 7/ ~ HblOTOH /2/ ICMo r aiose /8/ I pâ3B~n~ r eopiuo Tpex
MepHO~ 06paTHO~ 3aAa4~ AnH nOKa~bH~X nOTeH4~anOB, HO nOKa OHa 
He Aocr~rna CTaA~~ npaKT~4ecKoro np~MeHeH~R. 

8 AaHHo~ pa60Te npOAon~eH~ ~ccneAoBaH~R, Ha4aT~e B/9/, no 
pa3B~T~~ MeToAa 06paTHo~ 3aAa4~ AnH c<lJep~4ecK~-Hec~MMeTp~4H~X 

npTeH4~anoB, AonYCKalO~~X pa3AeneH~e nepeMeHH~X B ypaBHeH~~ Wpe
A~Hrepa B c$epo~AanbH~x ~ 3nn~nCO~Aa~bH~X KoóPA~HaTax/11-12/. 

8 OTn~4~e OT cnY4aR cepep~4~cK~-c~MMeTp~4H~X nOTeH4~anoB, nap
4~anbH~e ypaBHeHHH no oTAenbHWM c$e~o~AanbHwM nepeMeHHWM ~MeIOT 

He no OAHOM I<OHCTaHTe paaneneuaa (E = k 2, P(P + 1), rn ) , a KOM6H
r

Ha4~~ " c06cT BeHHblX 3Ha4eH~~" k 2" Ap m(k2), m, xoropue B 0'6~eM I. 

cnY4ae AonmHW onpeAenHTbCH np~ coBMeCTHOM peweH~~ ypaBHeH~~ c 
pa3H~M~ nepeMeHHWMH. HanPHMeb, Aem OKa3WBa~TCfl 3aBHCR~e~ or k 2 

H OT m H nHWb B npeAene cepep~4eCKO~ C~MMeTpH~ np~H~Maer 4en04H
cneHHwe 3Ha4eH~R f(e + 1) • HeH3BeCTeH aHanor COOTHoweH~R nonHO
Tbl IpaBeHCTBa Ilapce aana/ nepuaans aux epYHK4H~ no "paA~anbHo~lne
peMeHHO~ - H3-3a 3Toro HeT InOKa?.1 H ypaBHeH~~ T~na renbepaH
Aa - Jlena r aua - Map4eHKO Anfl o6paTHO~ 3aAa4~ c <t>~I<c~pOBaHHbIM 

3Ha4eHHeM P - 4~cna y3nos BonHoBo~ ~YHK4~~ no y~nos~M nepeMeH-
HWM. B napUHanbHblX ypaBHeH~HX nOflBnReTCR He OA~H 4eHTp06emH~~ 

6apbep, a HeCKonbKO. 
YcnOBHe pa3AeneHHH nepeMeHHWX B cepepO~AanbH~X KOOPAHHaTax 

HaKJlaAblBaer onpeaene-o-ue orpaHH4eH~H Ha $OPMY COOTseTCTBY~~X 

noTeH4~anOB. AHan~3 TaK~X <lJOpM nOKa3an, 4TO B 4eHTpe nOTeH4~
anbHblX RM MoryT 6blTb Hell<enaTenbHble, c T04KH 3peH~R <IJ~3~4eCK~X 

np~nOlt{eH~III, nOAbeMbl, KOTOPble,' npaana , YAaeTCR "cnpa r ars" nOA 
\ 

1

IObll~A'.• U" ....~.•I h.... ., r t.' 
U~HIrD: ~CC lIJel!OBâUm! 

~t,U,", nu, I,~"'~-rr-'r " 



6apbep 3$~eKT~BHOrO HAepHOrO OTTanK~BaH~H ~3-3a np~Hq~na nayn~ 
3. PA3AEnEHI-1E nEPEMEHHblX YPABHEHHíI WPEAHlirEPA B CK~n~ y6paTb c nOMO~b~ A06aBneH~H npOCTO~ yrnoBo~ 3aB~C~MOCT~ 

B3a~MOAe~CTB~H. 

AnH nOTeHq~anoB B~Aanp~ Han~4~~ Henpep~BHOrO CneKTpa B c~epO~AanbHOM none MomHO 
npeAnom~Tb ~opMan~3M 06paTHO~ 3aAa4~ np~ E ~~Kc~poBaHHo~ ~3 

.....L-Ui (p p) + U 2(a p ) 
06nacT~ KOHT~HYYMa no aHanor~~ c MeTOAOM Hb~ToHa - Ca6aTbe. U

_ 

1312p + a 2 sin 2 aAnH 3aAa4 4~CTO A~CKpeTHoro cneKTpa 13an~pa~~~e HMbl1 Henp~Me p p 
H~M~M~ OKa3~Ba~TCH KaK nOAXOA c E = const, TaK ~ c e = const,
 

rAe uI ~ U2 - npO~3BonbHwe ~YHK4~~, ypaaHeH~e WpeA~Hrepa
HO 3aTO 6~no B~HcHeHo, 4TO pa60TaeT 0606~eH~e MeTOAa Xyw~~pa 
Pa3aB~ IWI BOCCTaHOBneH~H c~n no cneKTpanbH~M napaMeTpaM B (~ + k

2
_ u)'!' == o 141
 

KOHe4Ho-pa3HOCTHOM np~6n~meH~~. npeAnaraeTcH TaKme Bap~aHT 3TO
 +im~
AonYCKaeT ~aKTop~3aq~~ BonHOBO~ ~YHKq~~ 'I' == R(p)S(cJ)e - ~ MOro MeTOAa B paMKax R-MaTp~4Ho~ Teop~~ pacceHH~H AnH c~n KOHe4

meT 6~Tb cBeAeHO K 06~KHOBeHHWM A~~$epeHq~anbHwM ypaBHeH~HM AnH
Horo paA~yta Ae~cTB~H: onpeAeneH~e nOTeHq~ana no nonomeH~HM ~ 

2 2 2 -114MaTp~4H~X pe30HaHCOB ~ ~x np~BeAeHH~M w~p~HaM. 3TOT me nOAXOA oTAenbH~x KOMnOHeHT l~cnonb3yeM (R Pp ) == [pp (p p + a)] v(p ) I. p
rOA~TCH ~ ADH nOTeH4~anoB c TpexocHo~ Ae~opMa~~e~ np~ pa3Aene

B cnY4ae B~THHYT~X CK
H~~ nepeMeHH~X B 3nn~nCO~AanbH~X KoopA~HaTax. 

2 () 2 22 2d v (pp) 2 U 1 Pp + Àr m a 2 Pp - a 
--- + [k - --------- - (rn + -~---)] v(p ) 0, 151 

2(p 2 2) 2dp~ p: + a 2 pp p + a 4(p 2 + a ) P 

22. C~EPOHAAnbH~E KOOPAHHAT~ ICKI 
~_~(apl dS(a~ 22m2 

2 + cotap + [Ào - u2 (cJ ) - k a cosa) - ----] S(cJ ) ;: o. 161 a da t m P r. 2.:l PXQPOWO ~3BeCTHO onpeAeneH~e B~THHYT~X Iprolate ryp, ~I P P SIn up 
~ cnn~CHYTbIX loblate eob, ryob, ~I CK / I 1, 121 c Ho AJlH' conoc r aa

e p, 

3KB~nOTeH4~anbHwe nOBepXHOCT~ U t = const npeACTaBnH~T c060~ aK
neH~HCO cnY4aeM c~ep~4ecKo~ C~MMeTp~~ 60nee YA06eH APyro~ BW

c~anbHO-C~MMeTp~4Hwe 3nn~nco~A~. Ecn~ 3Hepr~H OTBe4aeT COCTOH
60p CK: p,a,~, nOA06HwX paA~YCY r ~ yrnaM O,~'o AnH B~THHYT~X 

H~HM Henpep~BHoro cneKTpa, c06CTBeHHwe 3Ha4eH~H À(k 2
) BW4~cnH

CK 
~TCH HenocpeACTBeHHO ~3 161 - ~3 ycnoB~H pa3peW~MOCT~ 161 c 

X :::: P» sinap cos~, O $. Pp ~ 00, COOTBeTCTBY~~~M~ rpaH~4H~M~ ycnoB~HM~. np~ a = o: Àrm(a == O) = 
::: f( f + 1) • np~ k 2 < O cnexr p A~CKpeTeH, ~ k 2 ~ Àfm AonmHbl onpe-' 
nerrs r eca ~3 ycnoaua COBMeCTHO~ paapeunsxoc r a C~CTeMbl ypa8HeH~~/5.6/. 

Y == Pp sinap sin~, O S op s: 17, AHanor~4Hwe $opMynw nonY4aDTCH AnH cnn~CHYT~X CK. AnH nOTeH./11 
q~anoB B~Aa 

z :; jp; + a2coscJ O .$ ~ 5, 217 • p, ~~~_~~~~~ o b ) \I 171 
p 2 + a 2 co s 

2
cJC 06b14Hb1M~ CK ep, ryp OH~ CBH3aHbl COOTHoweH~HM~ a2 (e;- 1) :: Pp ~ ob oh 

ryp = cosa p ,rAe za -. paCCTOHH~e MemAY ~oKycaM~ annancoana , 1 
IlpaA~anb HoellypaBHeH~e ~MeeT B~A: (R(p ) = ----- v(p )):

on~C~BaeMoro Pp = const. B cnY4ae cnn~CHYT~X CK ~MeeM COOTseT oh . r-r--'2 ob 
av Po b +cTBeHHO 

x == j po2b + a2sinaObcos~, O f Pob < 00, a e ob == P o b 2 ( ) 2 2 
h. d v P 1J 2 U 1 + Àfm a (m - 1) , 

____0_ + [k + ] v(p ) == O 181
(---- d p r p E + a 2 (p 2 + a 2) 2 (J b •2sincJ oh o 11 o b y ..== j'P;b + a O ~ cJ ob .::; 17, ryob == cosaob'Oh.sinep, 121 

Cne4~~~Ka ypa8HeH~~ 15/, 181 no cpaBHeH~~ co cnY4aeM C$ep~4ec
KOC1 C~MMeTpl-H-1 COCTO~T B TOM, 4TO B H~X ~MeeTCH no ABa "ue-rrpo

z = pobcosaob' o .$ 4> :;. 217 • 6e)l(HblX 6apbepa"• 113 H~X r ons KO OA~H c~HrynHpeH np~ pp = O. 3TO
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MY SHa4eH~~ Pp = o COOTBeTcTByeT np~ B~TRHYT~X CK 4en~~ OTpe30K, 
T04K~ KOTOpOrO OTn~4a~TCS'l SHa4eH~RMI-1 a p" a ripa cnn~CHYTbIX Cl(: 
Pob = O - A~CK /"MOHeTKall/, T04K~ KOToporo xapaKTep~3YIOTCR 3Ha
4eH~RM~ do b » cP. 

PaCCMOTp~M B~A nOTeH4~aJ10B /3/, /7/, cena auôpauo u
1
(p ) / p 2 

B $opMe raYCCOBO~ RM~ 

U 1(p) 
Vo' exp 1- (p/p) l, V < O. /9/o 

o 2 

~tl"p2 
[JI

nOTeH4~an~ /3/, /7/ 06pa~a~TcR B Hynb np~ p = O, TO eCTb AHO y 
nOTeH4~anbH~X RM nonY4aeTCR He rnaAKoe, a c nOAbeMOM B cpeAHe~ 

ee 4aCT~. OA~H cnoc06 YCTpaHHTb 3TOT 4eHTpanbHW~ 6yrop - B~6paTb 

Anfl BbITRHYTO~ fi Mb,l A06aB04HY~ yrnOBY~ 3aB~C~MOCTb ll2(a p) = Voa 2sin2ap 
2cos2doba A./lR cnn~CHYTO~ • ,LlnS'l ,n~6bIX u 1 np~ 3TOMll2(dob)::: Vo a

nonyxaer ca II (p = O) ::: Vo' a B ypaBHeH~~ no
2 
nepeMeHHO~ a 3TO 3K

B~BaneHTHO saMeHe napaaerpos : À .. À - Voa ~ k 2.. k 2 _ Vo,Tai:< 4,TO 
np04eAypa B~4~cneH~R Àem He ~3MeHReTcR no cpaBHeH~~ co cnY4aeM 
lI2 = O. OAHaKo OTn~4HaR,OT HynR yrnpBaR 4aCTb np~BOAHT K nORB
neH~~ MeAneHHO / KaK 1/p 2 / cnaAa~~e~ KOMnoHeHTbl y nor euunana , 
npaBAa, OHa Hecy~ecTBeHHa An~ 6ecKoHe4Horny60K~x 3anl-1palO~~X RM. 

Ecn~ me nonom~Tb nonH~~ nOTeH4~an paBH~M Hyn~ np~ p > ro , TO 
pas~eneH~e nepeMeHH~X B03MO*HO OTAenbHO BO BHYTpeHHe~ 06naCT~ 

B3a~MOAe~CTB~R ~ BO BHeWHe~ 06naCT~ cB060AHoro AB~meH~R. Pacce
RHHe TorAa MomHO on~C~BaTb B paMKax R-MaTp~4HO~ Teop~H. 

4. METOA Hb~TOHA - CA6ATbE B CK 

·3TOT MeTOA 6~n paCCMOTpeH B/91 B B~TRHyT~X CK ~ no $opMe He 
OTn~4anCS'l OT cnyvas cnruocay rax CK. HopM~pyeM "paA~anb HylOlI co
CTaBnR~~y~ BonHOBO~ <t:>YHK4111~ Rem (p) , perynRpHYIÓ- B Hyne, Bbl60pOM 
qCHMnTOT~K~ (R - peure-u-e ypaBHeH~R /5/ ~n~ /8/): 

R () . ( 7TU+lml) ~ ) /10/
em P" . 8111 kp - -2--- + Ufm • 

npeAnonaraeM cy~ecTBoBaH~e ypaaHeH~R renb$aHAa - neB~TaHa 

, p' d U 

K(p,p') +'Q(p,p') + J K(p,pl'l')Q(p~"p') : 2 ' / 11/ 
o pu + a 

rAe 

o p o dp'

Rf 1lI (p) a , (p) + J K(p,p)Rem (P")~-2 '
 

crn o p + a 

o 
Ro (p) = R (p) - k Co, ,Ro, ,(p)Loo ' ,(p). 

t rn em e'm ' r. m r, m tt mm /14/ 

o dp' 
p o (') R (p')_~o_.oLee'mm (p) J Re'm' p em p ' 2+ a 2 o 

nOCKOIlbKY B 06paTHO~ 3aAa4e ~3BeCTHO aC~MnTOT~4eCKoe nOBeAeH~e, 

TO nOAcTaBnRR /10/ B /14/ np~ P" ~, nonY4aeM CHCTeMY anre6pa
~4eCK~X ypaBHeH~~ AnR onpeAeneH~S'l K03$$~4~eHToB Cem. 3aTeM ~3 

/14/, HO y}f(e npa npoaaeons aux p HaxoA~M Rem (p) , KOTopaR s a
AaeT K(p,p') , A~arOHanbH~e 3Ha4eH~R 3Toro RApa onpeAenR~T no
TeH4~an 

li 1 (p) ::: - 2v'?+ a 2 ~ _~Jp..!-EL.. /15/
d p v' P2--:;:-ã2 . 

5. PEWEHHE 06PATHO~ 3AAA4H B KOHE4HO-PA3HOCTHOM nPH6nHmEHHH 

AnR C$ep~4eCK~-C~MMeTpH4Horo cnY4aR XYW~RP ~ Pa3aB~/I01 npe
oôpaaoauaana paA~anbHY~ BonHOBY~ $YHK4HIO R(r) ::: r e+ 1 X(r) . 3T~M 
OH~ A06~Ban~Cb Toro, 4TO yp aaueuue np~H~Mano a~A, YA06Hbl~ A./lfl 
peweH~R 06paTHO~ 3aAa4~ B pa3HOCTHOM np~6n~meH~~, K TOMY me 
X -+ 1. nOcneAHee 06cToRTenbcT80 npeACTaBnReTCR Hecy~ecTBeHH~M, 

r -+ O
 
~ Mbl OTKameMCR OT Hero np~ 0606~eH~~ MeTOAa 1101 Ha cnY4a~ Ae
$OpM~poBaHH~x nOTeH4~anoB. TorAa MomHO nOA06Ho 1101 Hcnonb30

aar s npe06pa30BaH~R R (p)::: p f+ .1X (p ) ~n~ R (p):::: p m+ l X (p ) •
 

nepB~~ CJ1Y4a~ paccMoTpeH B 191 • Bo BTOpOM - pOnb nepeMeHHoro
 
napaMeTpa np~ BOCCTaHOBneH~~ nOTeH4~ana ~rpaeT m BMeCTO e:
 
eua-rena npn caMOM 60nbWOM 3Ha4eH~~ m = M = N -1 HaXOA~M li 1(N) Ha
 
Kpa~ 06J1aCTH B3a~MoAe~cTB~R, 3aTeM np~ m, MeHbweM Ha eA~HH4Y,
 

pewaeM ypaBHeH~e AnA X B KOHe4Ho-pa3HOCTHOM np~6n~meH~~, ABH

o o raRCb ~3 06naCT~, rAe 3aAaHa aC~MnTOTHKa BonHOBO~ $YHK4~~, 

Q(p,p') :::: L Co R o (p) R() (p'), /12/em (fi r m L1n yrJ1y6J1ReMCR e~e Ha war B 06naCTb Bsa~MOAe~CTB~R ~ onpeAenReM 

, o II 1(N - 1), nocne a ror-o c m::: M - 2 npOXOA~M ny r s ~3 oõnacru CBO1
 
60AHoro ABHmeHHR 4epe3 T04K~ N,N - 1, rAe no r eauuan y>Ke Ha~AeH,K(p,p') :::-l Cem Relll(p)Rem(p'), /13/ 

o 1lI 1-1 Bbl4HCIlfleM Ul (N - 2) ~ T.A. Bce no cxene , aHanor~4HO~ 19,101 
a R - $YHK4~~ cB060AHoro AB~*eH~R. AnR BonHoBo~ $yHK4~~ R II1MeeM 

4 5 



Pa3HOCTHoe ypaaueuae AnR Xm(n): 
6. 3AKIl104EHHE 

2 2 
Am(n) == m(2 - ~ (k - Wn )]/(m + 1 + n}, 

X (n + 1) :: A (n)X (n) + Cm(n)Xm(n -1); Cm(n)
m m m 

== 
m + 1 - n 
---- 
m+1+n 

/16/ CnY4al-1 pa3AeneHl-1R nepeMeHHblX npl-1 HeCqlepl-14eCKl-1X nOTeHql-1anaX 
060raTl-1nl-1 apceHan MeTOAoB peweHl-1R 06paTHwx 3aAa4 l-1 npeACTaBnR
IOT l-1HTepeC ~BOl-1Ml-1 Henpl-1BW4HWM~ oc06eHHOCTRMl-1 /CBR3l-1 ypaBHeHl-1i:1 
uepes KQHCTaHTbl paaneneuaa , csoeoõpaaauã aapnau r R-MaTpl-14Hoi:1 
TeOp~l-1/. Tenepb Hy~HO npOBepl-1Tb npaKTl-14eCKYIO YCT0i:14~BOCTb 4~C

neHHoro peWeHl-1R no npeAno~eHHWM anrOpl-1TMaM /CM. TaK~e npe06pa

1I1(n ) + À m(m+ 1) a 2 2 2~2n2_ a 2
 

W = ._-- - --- + ------- (m - . ).
n 2~2n2 + a ~ 2n 2 ~ 2n2(~ 2n2 + a2) 4(~2n2+ a 2 ) 

npl-1H~l-1nl-1anbHO Ba~HO 06pa~eHl-1e B Hynb K03$$l-1~l-1eHTa Cm(n) npl-1 
Ka~AoM HOBOM /YMeHbWeHHOM Ha eAl-1Hl-1~Y/ 3Ha4eHl-1l-1 m B HY~HOM Me
CTe n::: nm:: m + 1 • npl-1 Ka~AOM npoxone-peureuaa OT 60nbWl-1X 3Ha4e
HHi:1 p K MeHbWl-1M c $~KCl-1pOBaHHbIM m cua-rana ABl-1raeMCR no 06naCTl-1, 
rAe nOTeH~l-1an 6~n onpeAeneH paHbwe, 3aTeM AOCTl-1raeM T04Kl-1, rAe 
V(n m) e~e Hel-13BeCTeH, l-1 3Aecb-To l-1C4e3HOBeHl-1e Cn(m) YCTpaHReT 
nl-1WHIOIO Hel-13BeCTHYIO/qlYHK~l-11O X m(n) B T04Ke n .. nm- 1/, 4TO n03
BonReT Bwpa3HTb HOBoe 3Ha4eHl-1e l-1CKOMOro nOTeH~l-1ana. 

B 3aAa4ax, rAe l-1CXOAHWMl-1 RBnRIOTCR cneKTpanbHwe napaMeTpw 
Al-1CKpeTHwx ypoBHei:1 /6ecKoHe4Ho rny60Kl-1e RMW, ~-MaTPl-14HaR Teo
pHR paCCeRHl-1R/, BMeCTe c m(e) HY~HO MeHRTb l-1 3Ha4eHHe 3Heprl-1l-1 
npl-1 HOBOM npoxoAe-peWeHl-1l-1. 3TO He MewaeT l-1CnOnb30BaTb YKa3aH
HYIO Bwwe cxeMY peWeHl-1R, XOTR B Opl-1rl-1HanbHoi:1 BepCl-1l-1 MeTOAa l WI 

B03MO~HOCTb l-13MeHeHl-1R 3Heprl-1H l-1 He npeAYCMaTpl-1BanaCb. 
Ecnl-1 no ycnOBl-11O 3aAa4l-1 HY~HO Hai:1Tl-1 l-1 OTnl-14Hwi:1 OT HynR no

TeH~l-1an 1I2 , TO aHanOrl-14HaR npoqeAypa np0l-13BOAl-1TCR c yrn08wM 
ypaBHeH~eM. HCXOAHWMl-1 AaHHWMl-1 npl-1 3TOM MorYT cnY*l-1Tb D6~l-1e 

" c06CTBeHHble 3Ha4eHl-1n" Àfm k 2 gnR 060l-1X ypasHeHHi:1 l-1 3Ha4eHl-1R 
qlYHKql-1i:1 R,S Ha KpalO 06naCTl-1 l-1HTerpl-1pOBaHl-1R /HOpMl-1pOSa4Hwe na
paMeTpw/. 

YKa3aHHaR Bwwe MOA~qll-1KaqHR $opManl-13Ma Iml - H3MeHeHl-1e 3Hep
rl-1l-1 B npoqecce peWeHl-1R l-1 COBMeCTHoe peWeHl-1e HeCKOnbKl-1X ypasHe
Hl-1i:1 - n03BonReT nepei:1Tl-1 K peWeHl-11O 06paTHoi:1 3aAa4H AnR nOTeHql-1
anos c TpexocHoi:1 Ae$opMaql-1ei:1, AonycKalO~l-1X pa3AeneHHe nepeMeH
HWX B 3nnl-1nC0l-1AanbHWX KOOPAl-1HaTaX /3K/.Ecnl-1 B cnY4ae aKCHanbHoi:1 
Cl-1MMeTpl-1l-1 ypaBHeHl-1e no ~ pewanOCb He3aBl-1Cl-1MO /KOHCTaHTW pa3
AeneHl-1R CBR3bIBanl-1 nl-1Wb napunans aue ypasHeHl-1R no p l-1 éJ /, TO 
Bce Tpl-1 napql-1anbHWX ypaBHeHl-1R no 3K Aon~H~ pewaTbCR COBMeCTHO. 
no cxeMe peWeHl-1R npeAwAY~HX 3aAa4 MO~HO l-1 3AeCb Hai:1Tl-1 nOTeH
uaanu OT r pex nepeaeuuux II 1(Ç 1) , II 2(Ç 2)' II 3 (ç3)' ~<aK np« 
qll-1~Cl-1pOBaHHoi:1 3HeprHH l-13 06naCTl-1 HenpepWBHoro cneKTpa, 6naro
AapR cB060Ae Bw60pa E l-13 KOHTHHYYMa, HeCMOTpn Ha C8R3l-1, TaK H 
c nepeMeHHWMl-1 E B cnY4ae Al-1CKpeTHoro cneKTpa. 

6 

30BaHHe/ 131 R(p) = r(p)x(p) ,0606~alO~ee R(p):: pf+ 1 X(p) / o 
ABTOpW 6~aroAapHW A.A.CY3bKO, B.H.nl-1BOBap4l-1KY, H.$.TpycKoBoi:1.) "3anone3Hwe Al-1CKYCCl-1l-1 • 

Jl~TEPATYPA 

1.	 Newton R. Scattering of Waves and Particles, 2-nd Ed. Sprin
ger, N.Y., 1982. . 

2.	 WaAaH K., Ca6aTbe no 06paTHwe 3aAa4l-1 B KBaHTosoi:1 TeOpl-1l-1 
paCCeRHl-1R. 'IMl-1p", M., 1980. . 

3.	 3axapbeB 6.H., CY3bKO A.Ao nOTeHql-1anW l-1 KBaHToaoe pacceR
Hl-1e. npRMaR l-1 06paTHaR 3aAa4l-1. 3HeprOaTOMl-13AaT, M., 1985. 

4.	 Münchow M., Scheid W. PhysoRev.Lett., 1980, vol.44, po1299; 
May K.E., Münchow M., Schied W. Phvs s Le t t , , 1984, B141, 
pv l ; Lipperheide R., Fidelday H. Z.Phys. 1981, vol.A301, 
p, 81 • 

5. 3axapbeB 6.H., PYARK 6.B. OHRH p4-84-759, Ay6Ha, 1984. 
ó. Kay T., Moses M.E. Nuovo Cim., 1961, 22, p.689. 
7.	 $aAAeeB Il.A. B KH.: COBpeMeHHwe np06neMw MaTeMaTl-1Kl-1. H3A-BO 

BHHHTH, M., 1974, T.3, c.93. 
8.	 Cheney M. J.Math.Phys. 25, 1984, p.94, 1449 and 2938. 
9.	 3axapbeB o.H., CY3bKO A.A., nl-1BOBap4l-1K B.H. H3B.AH CCCP 

cep.qll-13.' 1985, 49, N°ll, c.2227; 3axapbeB s.u.. <l>YHKe x. 
KpaTKl-1e co06~.OHRH N°12-85, Ay6Ha, 1985, c.35. 

10.	 Hooshyar MoA., Razavy M. Can.J.Phys., 1981, vol.59, No.l1, 
p.1627. 

11.	 Mop3e n.M., $ew6ax X. MeToAw TeOpeTl-14ecKoi:1 $l-13l-1Kl-1, M.HIl, 
1958; Flammer C. Spheroidal'wave functionso StanfoUniv. 
p' re s 5 ., Sta n Fo r d , 197 7 • 

12.	 KOMapoB H.B., nOHoMapeB Il.H., CnaBRHOB C.ID. C$epOl-1AanbHWe 
l-1 KynoHOSCKl-1e coecoanans Hble qlYHKql-1l-1. "Hayka'", M., 1976. 

13.. Zakhariev B.N. JINR, E4-86-96, Dubna, 1986. 

PYKOnl-1Cb nocTynl-1na B l-13AaTenbCKl-1i:1 OTAen 
4 l-1lOnR 1986 rOAa. 

7 



HET JH1 nP06EJIOB 8 BAUJEA 6H6Jil10TEKE? 

8Y MO~CTe nOAY4KTb nO n04TC nepC4KCACHH~e HH~C KHHrH, 

CCAK OHK He 6~AK 3aKa3aHY paHCC. 

AZ-82:-568 

A9-82-661t 

A3,1t-82-70it 

A11-83-511 

A7-83-61tlt 

112,13-83-689 

A13-81t-63 

A2-81t-366 

A1,2-8lt-599 

'A17-8lt-850 

A10,11-81t-B1B 

ll~-85-851 

/l11-B5-791 

Jl13-B5-793 

TPYAW coae~aHHA no HccneAOBaHHA~ 8 o5nacTH 
penATHBHCTCKoH RAePHOH $H3HKH. Jly5Ha, 1982. 

TPYAY coae~aHHA no KonneKTHBH~~ MeToQaM 
YCKOpeHHA. /ly5Ha, 1982. 

TPYAW IV lle><AyHapoAHOH WKonw no HeHTPOHHOH 
$H3HKe. /ly5Ha, 1982. 

Tpy,Q,w coee,.ttaHHA no Clo1CTe.MaH H MeTo,Q,aH 

aHaflHTH4eCKHX B~4HCfleHHH Ha 38M H HX npHMeHeHHQ 

8 TeopeTH4eCKOH $H3HKe. /ly5Ha, 1982. 
TPYAW Me><AyHapOAHO~ wKonw-ceMHHapa no $H3HKe 
rA*enwx HoHOB. AnywTa, 1983. 

Tpy~Y pa6o4ero coee~aHHR no npo6neMaM Hany4eHHA 
H AeTeKTHpoaaHHA rpaBHTa~HOHHwx aonH. /ly5Ha, 1983. 

TpyAW XI He~AYHapOAHOro CHMn03HyMa no 
RAepHoH 3ne~TpOHHKe. 6paTHcnasa. 

4exocnosaKwA, 1983. 

TPYAW 7 Meli<AYHaPOAHoro cose~atJ~<A no npo6neMaM 
K8aHTOBOH TeOpHH nonA. AnywTa, 1984. 

TPYAW VII Heli<AYHapoAHoro ceMHHapa no npo6neMaM 
¢H3HKH BUCOKHX 3HeprHt"; .. Jly6ua 9 1984. 

Tpy.Qw W He>'<AYHaponHoro CHM003H)'Ma no t.136paHHbiN 

npo6neMaM CTaTHCTU4eCKOH MexaHHKH. lJ.y6Ha, 1984 .. 
/2 TOMa/ 

TPYAhl V Heli<AYHilPOAHOro cooe~aHHR no npo-
6neMaM MaTCMaTH 1~ecHoro MOAenHpoBaH~~, npo
rpaMM~poea•i~~ H Ma1CMaTH4CCK~~ MeTOAaM pewe

HHR ¢H3H4CC KHX 3.11Fl4. 1'\yGHa, 1983 

TPYAW IX Bceco¥.l3Horo cose~<H<HA no ycKOp>nennM 
3.1[Jil>«CHHbiX 4aCTHL\. /lyGHa, 198~ /2 TOMa/ 

Tpyn~ Mc~nY•iapOAHO~ WHOP~ no CTPYkType 

AApa, ~nywTa, 1985. 

TpyAbl He~fl.YHapoJ1,Hnro cofH~utatH1A no aH.J11H1 ~LAc>CKHM 

Obl4l1C11CIHm"" Ha 38M 1.1 ~X fl J)!.1Mf'HeH~110 B TPnpe l W~C

CKDA ¢M!HKe. Qy6Ha,1985. 

Tpy,Qbt xn Hc*AYHilpO{J,HOI-0 CHM110'JlA)IMa no n,QC'pHO~ 

3Ill'K T po>H,K <'. Jly6><a 1 98 5. 

1 p. 75 K. 

3 p. 30 K. 

5 p. 00 1<. 

2 p. 50 K. 

6 p. 55 K. 

2 p. 00 K. 

It p. 50 K. 

ft p. 30 K. 

~ D. r;o " 

7 p. 75 ". 

3 p. so "· 

13 p.50 "· 

3r.75•. 

4 p. 

~p.bv><-

3a!<a3bl Ha ynoMRHYTble KllHrK Mor·yT fibiTb HanpaeneHbl no anpecy: 
101000 MoCKBa, rnaeno4T3MT, n/M 79 

H3natenbtKH~ oTnen OfibellHHeHHoro H~CTHTYta RdePH~X HctnenoeaHHP 

3 ,.n;apbeB B. H, , <llyHKe X, P4-86-442 
BoccTanoaJieHHe TpeXMepHbiX Hec<PepH'leCKHX noTeHu;Hanoa 
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Zakhariev B.N., Funke H. 
Inverse Scattering Problem 
for Deformed Three-Dimensional Potentials 
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The inverse problem for axial-deformed potentials which 
allow the separation of variables in the Schroedinger equation 
in spheroidal coordinates is formulated for a pure discrete 
spectrum; R-matrix scattering theory and confinement potential 
wells. The same formalism is suggested to apply for reconstruc 
ting potentials for which the variables are separated in elli
psoidal coordinates (three-axial deformation). 

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