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1. BBE.QEHV1E 

AHam13 Hem'1He!:1Hblx p,l-1HaMl-14eCKl-1x. flBneHl-1!:1 B flp,epHblX Cl-1CTeMaX 
aKTyanbHafl 3aAa4a cOBpeMeHHo!:1 ~l-13l-1Kl-1 Tflmenwx l-10HOB. B Ha~ane 

8o-x r r , noa auruic s nep sue paôor u , l-1CnOnb3YlOutl-1e p,nfl 3T0!:1 ue nv 
nOHflTl-1f1 l-1 MeTOAW TeOpl-1l-1 Henl-1He~HWX BonH - COnl-1TOHOB ICM. ccwn
Kl-1 B pa60Te '1/. Op,l-1H l-13,l-1HTepeCHe~Wl-1X pa3AenOB TeOpl-1l-1 COnl-1TQ

HOB - MeTOA o6paTHo~ 3ap,a4l-1 paCCeflHl-1f1 l-1 ero npl-1nOmeHl-1e K l-1H
v v /21

Terpl-1pOBaHl-11O Henl-1Hel-1HbIX ypaBHeHl-1l-1 B 4aCTHblX np0l-13BOp,HbIX '. 
B HacTOflutee BpeMfI yme HaKonneH onpeAeneHHw~ onWT ~cnonb30Ba
Hl-1f1 MeToAoB o6paTHO~ 3aAa4l-1 B flp,epHO~ ~l-13l-1-Ke '3-9!. 

B AaHHO~ pa60Te MW 6yp,eM cnep,OBaTb MeTop,y 06paTHO~ 3aAa4l-1 
/.Anfl cpenue r o noria flp,pa '4 3TOT MeTop, n03Bonfle; norty-nrr s no

ne3HYlO l-1H$opMa'-'l-11O O paAl-1ycax flAep '5:, OnTl-14eCKl-1X nor euuaa
nax '6'. npep,naranoCb l-1CnOnb30BaTb ero p,nfl OnHCaHl-1f1 p,l-1HaMl-1
Kl-1 /7' l-1 oenaxc aua« flp,epHoro aeuie c r aa ,'8/. HeAaBHO Mbl npl-1MeHl.1nl-1 

3TY MeTOp,l-1KY Anfl aHanl-13a Henl-1He~HO~ 3BOnlO'-'l-1l-1 cmaTWX flAepHWX 
CV1cTeM /9/, Cne'-'l-1~l-1Ka l-1CnOnb30BaHl-1f1 MeTop,OB 06paTHO~ 3~Aa4l-1 
npl-1 II1HTerpll1pOBaHl-1l-1 HemtHe~HblX ypaBtieHl-1~ p,Bl-1meHl-1f1 3aKnlO4aeTCfI 
B TOM, 4To p,aHHwe O CTpYKType Ha4anbHoro COCTOflHl-1f1 n03BonfllOT 
npep,CKa3WBaTb cnoco6 ero 3BOnlO,-,l-1l-1 /9~ 3TO n03BonfleT nO-HOBOMY 
B3rnflHYTb Ha cneKTpOCKOnl-11O f1AepHWX COCTOflHl-1~. 

~aHHafl pa60Ta flBnfleTCfI npop,OnmeHl-1eM l-1CCnep,OBaHl-1~, Ha4aTWX 
,B paõor e '9:·- Ue n b peõoru - ne r ans uo l-1CCnep,OBaTb B03MomHOCTb 

l-1CnOnb30BaHl-1f1 MeTOAa 06paTHO~ 3aAa4l-1'Anfl Onl-1CaHl-1f1 OAH04aCTl-14
HWX flAepHWX nOTeH'-'l-1anOB l-1 nnOTHOCTe~. Mw paCCMOTpenl-1 HOBw!:1 
Tl-1n Cl-1CTeM, 60nee 6nl-13Kl-1X K peanbHWM flAepHWM 06beKTa~, 4eM 
ruoô aa Mop,enbHafl Cl-1CTeMa pa60T /3-9/ 

2. OCHOBH~E YPABHEHHR 

Tl-1n CHCTeM, KOTop~e MW 6yp,eM paCCMaTpl-1BaTb, 3TO He3apflmeH
Hble Il c n o l-1 " anepuoro aeure c r aa /10/. IIC)l0l-1 11 KOHe4Hbl B HanpaBne

HMl-1 OC~ Z,6eCKOHe4HW l-1 OAHOpOp,HW B n0nepe4HWx HanpaBneHl-1f1X. 
OCHOBHble ypaBHeHl-1f1, AalOutl-1e oru-c a-rae "crioa!' B npl-16-nl-1meHl-1V1 

cpep,Hero nonfl: 
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+ a	 _'~ &[ u(z), p (z) ] dz , 

r,qe N(N) - nonHoe 4Hcno /4Hcno 3aHRTwx/ CBR3aHHWX COCTORHH~, 
Cf - TonLJ.tHHa "cnoa'", & - epYHK4HoHan B3'aHMo,qe~cTBHrl. 

npRMO~ cnoço6 peweH~R ,qaHHo~ 3a,qa4H - 3a,qaTb $YHK4HoHan 
B3aHMo,qe~cTB~R &, 4Hcno 4aCTH4 /HnH TOnLJ.tHHY cnOR/ H pewaTb 
ypaBHeHHR T~na XapTpH - ~OKa ,qnR Haxom,qeHHR CneKTpa H BOnHO- . 
BblX .<p'Yf"iK4H~ o,qHo4ac:q'14HbIX COCTORHH~. 

~~nonb3YR MeTo,qHKY 06paTHO~ 3aAa4H, Heo6xo,qHMO Ha~TH $YHK
4H~ K(x, y), RBnR~LJ.tY~CR peweHHeM HHTerpanbHoro ypaBHeHHR fenb
$~H,qa - Jle s-rraaa - Map4eHKO /2.3/: 

K(x, y) + B(x + y) + r B(y + z) K(x, z) dz = O. /2/ 
x 

fiAPO B onpe,qenReTcR c nOMOLJ.tb~ K03$$H4HeHToB OTpamel'iHR 
R(k) (e k = 11 2 

k 2 /2m) H Ha60pa N coõc r aeaaux 3HeprH~ CBR3aHHblX 
COCTORHH~ e n = - n2 K; 12m: 

N 2 
B(z) = L C (K )exp(-K z'i + .1:.- .r R(k) exp(-ikz) dk 

n= 1 n n n, 217 
-qo 

- 2 ' 

f"	 /3/ 

K03~~~4~eHTW C 6ripe~enR~Tc~ rpaH~4Hw~~ ycnoB~R~~: n 

K Z 
,~ ;

Cn(K n) = lim e n t1J ( z)	 /4/n 
, Z -+ 00 

~C~OM~~ rloTeH4~an: 

h2 au(z)	 = - - -'- K(z, z ) . /5/ 
m dZ 

C nOMOLJ.tb~ 3aAaHHWX ~a30Bwx~cAB~roB ~ cneKTpa CBRGaHH~k COCTOR
H~li1 C~CTeMbl peure-uie ~HTerparibHo~b ypaBHeH~R /2/ MO}/{eT OblTb no
nY4eHO TonbKO 4~cneHHO. OAHaKo B cnY4ae 6e30Tpa}/{aTenbHwx nOTeH
4~anOB (R (k) = O) MO}/{HO nGCT pO~T b c nenysxue e peweI;'iCo1'e:.., 
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~opMyn~ /6/ nOKa3WBa~T, 4TO BónHOBwe ~YHK4~~, nOTeH4~an ~ nnOT
HOCTb nonHOCTb~ onpeAenR~TCR cneKTpOM CBR3aHHWX CQCTORH~~. 
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3. PE3ynbTATbl PAC4ETA' 

np~ npOBeAeH~~ np~Mo~ 4aCT~ paC4eTa no MeTOAY XapTp~ - ~OKa 

~YHK4~OHan B3aHMOAe~CTB~~ B~6~panc~ B B~Ae 3~~eKT~BH~X c~n 

CK~pMa. CxeMa paC4eTa ~ napaMeTp~ B3aHMOAe~CTB~~ np~BegeH~ 

B pa60Te /11/. nonY4eHH~~ cneKTp CB~3aHH~X COCTO~H~~ 3aKnag~
Banc~ B CX"BMY 06paTHO~ 3aga4~ ~ c nOMOlllblO COOTHoweH~~ 161 BOC
c r aaaannaanac s aonuoaue ~YHK4~~ COCTO~H~~, onuouac ruuusre [10
TeH4~an~ ~ nnOTHOCT~. l {~A 

1 I 
It 

3 . I·
p(Z) <l>M- p( Z) , q>M-3 

r , 

....'e Arv 20- je • • -e-."', A"" 230 
•,\~ 0)1OJ •\
•,•,, .,

'. 
2 4 Z,<l>H 2 4 6 Z,q>M 

PI1C. 1. Ilporpnrnr nnOTHOCTM (-HF, ..• INV) . 

Ha p~c.1 np~BegeH~ pe3ynbTaT~ paC4eTa npo~~ne~ nnOTHOCT~ 

gn~ "cnoe a' ~, ~M~T~PYlOlll~X ner xue 1(1= 1, O, A = 201 ~ T~)f{enble 
1(1= 2, 15, A ~ 2301 ~gpa. CnnOWHO~ n~H~e~ noxaaauu peayns r aru 
paC4eTa no MeTogy XapTp~ - ~oKa (HF) , T04e4HO~ - no MeTogy 06
paTHo~ 3aAa4~ gn~ cpeAHero non~ ~gpa (INV). B~gHO, 4TO npo~~
n~ nnOTHOCT~ Bocnpo~3Bog~TC~ 04eHb XopOWo. 

2 4 
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Ha p~c.2 np~BegeH~ pe3ynbTaT~ paC4eTa COOTBeTCTBYlOlll~X OgHO
4aCT~4H~X nOTeH4~anOB. 0603Ha4eH~~ npe)f{H~e. B~gHO, 4TO,XOT~ 

cpegH~e CBO~CTBa nOTeH4~anOB Irny6~Ha, 3~~eKT~BH~~ pag~ycl 

Bocnpo~3Bog~TC~ XopOWO, BO BHYTpeHHe~ 06naCT~ nOTeH4~ana 

~CHO B~gH~ cna6~e oC4~nn~4H~. 

Pl1c.3. Be3pa3MepHwe npo~l1nl16 8 10 Z ,q>M 
rmOTHOCTI1 Ep] 11 nOTeHIJ;l1anbI 

[U] / A ~ 230/ n a rpaHI1IJ;e RA

pa 11 aCI1MITTOTI1Ke. 

10 Ha p~c.3 nOKa3aH~ 6e3pag
MepH~e npo~~n~ nnOTHOCT~ ~ no
TeH4~an~ B 06naCT~ g~~~Y3Horo 

cno~ ~gpa ~ Ha aC~MnTOT~Ke . 
B~gHO, 4TO IIXBOCTbll1 nnOTHO10° 
CTe~ Bocnpo~3Bog~TC~ 04eHb 
XopOWO, IIXBOCTbll1 nOTeH4~a
nOB - xY)f{e. CnegyeT OTMeT~Tb, 

4TO paC4eT nOTeH4~ana no Me
10-1 TOgy XapTp~ - ~OKa npO~3BO

g~TC~ c nOMOlllblO nepBO~ Bap~a

4~~ ~YHK4~OHana B3a~MOAe~CT

B~~ no nnOTHOCTH, n03TOMY 
-2" gn~ CHn CK~pMa HaKnOH nnOT

10 
HOCT~ H nOTeH4Hana B norap~~
M~4eCKOM Macw~a6e cOBnagalOT 
ICM.p~c.3/. B paMKax MeTog~
K~ 06paTHO~ 3aga4H np~ paC4e

\\
 
Te nOTeH4~anOB Y4~T~BaIOTC~
10-3 
Bce CB~3aHH~e COCTO~H~~, 

a np~ paC4eTe nnOTHOCT~ 
TonbKO 3anonHeHH~e ICM. ~OPMY-" 

nu 1611. n03TOMY HaKnOH II XBO
CTOB 1 1 

nOTeH4~anOB ~ nnoruolÕ
4 

'-
CTe~ 6ygeT pa3n~4H~M. no-

CKonbKY cxeMa 06paTHo~ 3aga4~ pean~30BaHa B npegnonO)f{eHH~ 6e3
OTpa)f{aTenbHOCT~ nOTeH4~ana, MO)f{HO cgenaTb cnegYlOlll~e B~BOg~: 

li Y4eT 4neHOB OTpa)f{eH~~ np~ paC4eTe nnOTHOCT~ HeCYllleCTBeH; 
21 Y4eT 4neHOB OTpa)f{eH~~ np~ paC4eTe nOTeH4~anOB 6ygeT np~
BOg~Tb K Crna)f{~BaH~1O oC4~nn~4~~ BO BHYTpeHHe~ 4àcT~ ~ KoppeK
4~~ "xBCicTall no r eauuana . 

An~ AanbHe~we~ npOBepK~ MeToga M~ npOBen~ cep~1O paC4eTDB 
"cnoe a" B pa3n~4HblX BHeWH~X nonax . TaK~M cnoc oôo-i 06bl4HO ~àp

5 4 
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c OLJeHb xopowe~ TOLJHOCTblO VlMVlTVlpOBaTb pa3nVlLJHWe B036ymAeHHwe 1Ü. Bonchi P., Koonin S. and NegeJe J.W. - Phys.Rev., 1976, 
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Ha pV'lc.4 nOKél3éJHbl npV'lMepbl nOCTpOeHV'l'Fl pa3nV'l'LJHbIX COCTORHV'l~; 

c nOMO~blO MeTO~V'lKV1 ü6paTHo~ 3aAa4~. 

B 3al<nIOLJeHV'lC ""'O>J<.HO c nena r s BblBOA o TOM, LJTO MeTüA oôp a r r 

HO~ 3élAéJLJV'l AnR cpCAHero nonFl RApa AaeT npoCToe aHanV'lTV'lLJeC~Oe 

ortnc auue npottlV'lnc~ nnOTHOCTt.-l V'l OAHOLJaCTV1'clHbIX nor e uuu ano a FlAep

HblX CV'l CTeM. 
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KapTaBeHKO B.r., Megnep IT. P4-87-156 
0IIHCaHHe OAHOtraCTH'lHbiX HgepHb!X IIOTeHIJ;HaJIOB 
H IInOTHOCTeH C IIOMO~bW MeToga 06paTHOH gaga<rH 

ITocTpoeHo aHanHTH<recKoe orrHCaHHe rrpo$arre:H rrnoTHOCTH 
H IIOTeHIJ;HaJIOB OAHOMepHb!X HgepHblX 11 CnoeB11

• 11CIIOnb30BaH Me
TOg o6paTHOM gaga<rH AITH cpegHero rronH HApa. lloKagaHo, <rTo 
TaKHM CIIOC060M MO~HO OtreHb XOpOWO BOCIIpOH3BeCTH paC<reThl 
rrpo$Hne:H rrnoTHOCTH, cgenaHHbie no MeTogy XapTPH - <l>oKa. Ca
MocornacoBaHHbJe IIOTeHD;HaJibl BOCIIpOH3BOAHTCH XOpOmO BO BHyT
peHHeM o6naCTH Hgpa, HO Ha aCHMIITOTHKe cornaCHe YXYAIIIaeT
CH. BbiJIH rrpoBegeHbi pac<reTbi 11 cnoeB11 B pa3nHtrHhlX BHemHHX rro
nHx. lloKa3aHo, tiTO gaHHbll MeTOA II03BOnHeT IIOCTpOHTb C rro
MO~bW OAHOtraCTH'lHOrO CIIeKTpa He TOnbKO OCHOBHbJe, HO H pag
nHtrHhle B036~eHHhle COCTOHHHH OAHOMepHb~ HgepHhlX CHCTeM 
/CJKaTbJe Hgpa_, Hgpa C ABYMH u;eHTpaMH H T.rr./. 

Pa6oTa BbmonHeHa B Jla6opaTOpHH TeopeTH<recKo:H $H3HKH 
0115111. 
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Description of One-Particle Nuclear 
Potentials and Densities by the Inverse 
Problem Method 
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Analytic description is constructed for density profi
les and potentials of one-dimensional nuclear slabs by the 
inverse mean field method. It is shown that this method 
well reproduced the calculations of the density profiles 
made by the Hartree-Fock method. Self-consistent potenti
als are well reproduced in the internal region of a nuc
leus, but in the asymptotic region the agreement gets wor
sen. Calculations of slabs were carried out in different 
external fields. It is shown that this method allows one 
to construct, with the use of one-particle spectrum, not 
only the ground state but also various excited states of 
one-dimensional nuclear systems (compressed nuclei with 
two centres, ect.). 

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