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1. BBE,LIEHHE 

B nocneAHee speMR 3Ha4~TenbHO s~poc ~HTepec K ~3y4eH~~ He
n~HeAH~x A~HaM~4eCK~X RBJ1eH~A npaKT~4eCK~ BO BCeX o6naCTRX cos
peMeHHOA $~3~K~. Bo MHOrOM 3TO CBR3aHO C TeM, 4TO B nocneAHee 
AeCRT~neT~e 6~11 AOCT~rHyT nporpecc B pa3B~T~~ MeTOAOB T04HOro 
peweH~R HeJ1~HeAHbiX A~c1J<l>epeHL(~aJ1bHbiX ypaBHeH~A B 4aCTHbiX npo~3-
BOAH~X, AI1R KOTOp~X $YHAaMeHTaJ1bH~M RBJ1ReTCR nOHRT~e COfl~TOHa-

4aCTHOrO peweH~R T~na ~MnyflbCH~X yeA~HeHH~X BOflH, CnOC06H~X 

pacnpocTpaHRTbCR 6e3 ~3MeHeH~R $opM~ ~ 3Hepr~~·. 
HHTepec K ~3y4eH~~ HeJ1~HeAH~X A~HaM~4eCK~X RBfleH~A B RAepH~X 

C~CTeMaX CT~Myn~pyeTCR 6ypH~M pa3B~T~eM $~3~K~ TR*efl~X ~OHOB, 

On~caH~e npoL(ecca CTOflKHOBeH~R ABYX CilO*H~X RAep npOBOA~TCR 
B OCHOBHOM C noMO~b~ KflaCC~4eCK~X lr~APOA~HaM~4eCK~A noA-
XOA ' 3·4·' I ~n~ KBa3~Knacc~4ecK~x I TDHF 15'6 ' , A~HaM~4ecKaR 
Teop~R ToMaca-$epM~ (DTFTf 7i I MeTOAOB. noRB~Bw~ecR HeAaBHO 
neps~e pa60Tbl, RBHO ~CnOflb3Y~~~e B RAepHoA $~3~Ke nOHRT~e co
fl~TOHa, MO*HO ycnoBHo pa36~Tb Ha ABe rpynn~. B pa6oTax'8-91 

COfl~TOH COOTBeTCTBOBafl pacnpOCTpaHeH~~ B RAePHOA MaTep~~ flOKa
fl~30BaHHOro B03My~eH~R nnoTHOCT~. B pa6oTax 11°·11' noHRT~e 
c.uJw•• uHd ubrno ~cnonb30BaHo AflR nocTpoeH~H MOAen~ AflR RAepHoro 
noTeHL(~ana ~ on~CaH~R CTOflKHOBeH~R HAep KaK CTOflKHOBeH~R ABYX 
"noTeHL(~anbHbiX MewKos". YKa3brsanocb Ha B03MO*HOCTb cy~ecTsosaH~R 
B RAepHOA MaTep~~ He TOJlbKO ~30CKai1RpH~X COfl~TOHOB, HO ~ COJl~

TOHOB APYr~x T~nos: cn~HOB~X, ~30Cn~HOB~X ~ cn~H-~30Cn~HOB~X/8/, 
6~na OTMe4eHa B03MO*HOCTb B03H~KHOBeH~R COfl~TOHOnOA06H~X 
c rye T KOB n~oHHoro nonR /12 '. Bo scex 3T~x pa6oT ax n p~MeHRn~c b 
xoporuo ~3BecTH~e con~TOHH~e peweH~R ypasHeH~A KopTesera-
Ae Bp~3a IKABI : 0t - 6r/n/Jx + t/;x x x 0, ~n~ Hen~HeAHoro Ky6~-
4ecKoro ypasHeH~R IUpeA~Hrepa (S3) : it/;t + t/Jxx +! t/; [2 t(' 0, rAe 
~HAeKC~ o6o3Ha4a~T A~$$epeHL(~POBaH~e no COOTBeTCTBY~~eA 
nepeMeHHOA, 

B AaHHoA pa6oTe M~ noKa*eM, KaK s KBa3~Knacc~4eCKOM npeAene 
ypaBHeH~R RAePHO~ r~APOA~HaM~K~ C C~flaM~ (K~pMa MO*HO CBeCT~ 
K Hen~HeAHoMy ypasHeH~~ LlJpeA~Hrepa B~Aa it/;, + l'lt/; +! tf;[ 2 tf; _ Gftf;[ 4 t/; 
= 0, G ~ 0, KOTOpoe HaPRAY C ynoM~HaBW~M~CR B~We nOAXOAaM~ Mo-

~nonynRpHoe BBeAeH~e B Teop~~ COfl~TOHOB MO*HO Ha~T~, Hanp~
Mep, B KonneKT~BHo~ MOHorpa$~~ '1' 6onee nonHoe onpeAeneH~e 
con~ToHa ~ cc~nK~ Ha Ba*HeAw~e paCoT~ nocneAH~x neT MO*Ho HaAT~ 
B HeAaBHO B~WeAWeM 063ope 2'. 
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~eT 6b1Tb ~cnonb30BaHo AnA aHan~3a cTaT~CT~4eCK~x ~ A~HaM~4eCK~x 

ABneH~~ $~3~K~ TA~en~x ~OHOB. 5YAYT paCCMOTpeH~ OCHOBH~e CBO~
CTBa OAHOMepH~X ~ C$ep~4eCK~-C~MMeTp~4H~X con~TOHH~X peweH~~ 
~ noKa3aHO, 4TO OH~ on~C~Ba~T CBO~CTBa AAepHO~ nnOTHOCT~ B oc
HOBHOM cocTOAH~~ ropa3AO ny4we, 4eM con~TOHbl KAB ~n~ S3 1 1°·11 

1
• 

KpoMe TOrO, Ha OCHOBe 3TOrO ypaBHeH~A MO~HO on~C~BaTb COn~TOH~ 
o6o~x T~nos: AB~~eH~e AAPa KaK 4enoro ~ pacnpocTpaHeH~e so3-
My~eH~~ B AAepHO~ MaTep~~. 

2. nEPEXOA OT YPABHEHMR RAEPHOA r~APOA~HAH~K~ 
K HEnMHEAHOMY YPABHEHMn WPEAMHrEPA 

HanoMH~M KpaTKO cxeMy KBaHTOBor~APOA~HaM~4ecKoro nOAXOAa, 
~cnonb3yeMoro HaM~ AnA on~caH~A ABneH~~ penaKca4~~ s peaK4~Ax 

C TA~enbiM~ ~OHaM~/ 13 • 151 • 
raM~nbTOH~aH C~CTeM~ HyKnOHOB C ABYX4aCT~4H~M B3a~MOAe~CTB~

eM V(x) MO~HO cneAY~~~M o6pa30M 3an~CaTb B TepM~HaX KOnneKT~B-
-> ->; I 

HbiX onepaTopos nnoTHOCT~ p (x) TaKa j k(x) 13,16 : 

2 -> -> 2 

H _ mfd_, ;( _,) 1 ~( _,) fl Jd_, Jv p (x) I 
~- XJ X -_-,-J X+- X _, 

2 p(x) 8m p(x) 
+ ~[p]. 

YAOBneTBOPA~~~X KOMMyTa4~0HHbiM COOTHOWeH~AM: 

raM~nbTOH~aH /1/ 3KB~BaneHTeH o6~4HOMY raM~nbTOH~aHy AAPa c 
T04K~ 3peH~A ypasHeH~~ AB~~eH~A AnA onepaTopos P ~ jk : 

/1/ 

/3/ 

OrpaH~4~BaACb s AanbHe~weM aHan~30M 4~CTO Kone6aTenbHOro 
AB~~eH~A /To ecTb nonaraA AB~~eH~e AAepHoro nonA 6e3s~xpes~M/, 
YA06HO BBeCT~ onepaTOp noTeH4~ana CKOPOCT~ ¢(x): 

. c x) 1 l .... a _, Jk =:2 p(x), axk ¢(x)l+ /4/ 

2 

QnepaTOp~ p ~ m¢ CBA3aHbl KaHOH~4eCK~M~ KOMMyTa4~0HHbiM~ COOTHO

weH~AM~, cneAY~~~M~ ~3 /2/ ~ /4/: 

/5/ 

_, _,] .fl _, _, 
[p(x), ¢(y) = 1-o(x- y), 

m 

nocTpO~Tb B o6~eM B~Ae peWeH~e Hen~He~H~X onepaTOpH~X ypaBHeH~~ 
AB~~eH~A /3/, np~rOAHOe AnA on~caH~A AAPO-AAePHbiX cTonKHOBeH~~. 

8 HacTOA~ee speMA Heso3MO~Ho. PeweH~e n~Heap~3osaHH~x no _ 
onepaTopy ¢ ~ onepaTopy OTKnOHeH~A nnoTHOCT~ OT paBHOBeCHO~ 
op"" P _Po ypasHeH~~ /3/ To~e npeAcTaBnAeT co6o~ AOCTaT04HO 
cno~HY~ 3aAa 4y 1 13,15,17 I. no3TOMY paCCMOTp~M KBa3~KnacC~4eCK~~ 
npeAen ypasHeH~~ AB~~eH~A /3/ AnA P ~ ¢ : 

ap _, _, 
-+v<Pv¢)= 0 • at !61 

c~cTeMa /6/ ~MeeT ~HTerpanbl AB~~eH~A: 4~cno 4aCT~4 A= r p dx. 
~Mnynbc c~cTeMbl P = mfpy<bdx ~ 3Hepr~~ 

2 ~-· 12 fl .yp, -
t- Jdx-- d;,{ p 1. 

8m fJ 

B CTaT~CT~4eCKOM cny4ae ypasHeH~A /6/ CBOAATCA K o6~4HOMY 
ypaBHeH~n ToMaca-~epM~ AnA nnoTHOCT~ AAPa B OCHOBHOM co:TOAH~~. 
np~ COOTBeTCTBY~~eM B~6ope Ha4anbH~X ~ rpaH~4H~X ycnoB~~ c~
CTeMa ypasHeH~~ /6/ MO~eT 6~Tb ~cnonb30BaHa AnA aHan~3a npo4ecca 

CTOnKHOBeH~A TA~en~X ~OHOB C AApaM~. 
fierKO B~AeTb, 4TO C~CTeMa ypaBHeH~~ /6/ MO~eT 6~Tb nepe

n~caHa s $opMe OAHoro Hen~He~Horo ypaBHeH~A ~peA~Hrepa 

. a u fl 2 < 8 f < 1 u 1
2

) Ifl-+-L\U- -A)u=O 
() t 2m 81 u 12 

AnA t<OMnneKcHo~ ¢yHKLI~~ u ( x, t) = p ·~ (x. t) exp ( im¢ ( x, t) /11). 
Bbl6epeM $YHKLI~oHan B3a~MOAe~cTB~A B B~Ae c~n CK~pMa 1181

: 

/7a/ 
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TaK~e npocTeRw~e, sae~cn~~e OT nnoTHOCT~, 3$$eKT~BH~e c~n~ 

c ycnexoM np~MeHn~Tcn e pac4eTax no MeTOAY XapTp~-$oKa Ann 
On~caH~R CBO~CTB RAep B OCHOBHOM COCTORH~~/19/ ~ pa3n~4H~X 
A~HaM~4eCK~X pac4eTax 15"71 • np~ TaKOM B~6ope B3a~MOAe~CTB~R ypae
HeH~e /7a/ Mo~eT 6~Tb nepen~caHo cneAY~~~M o6pa3oM: 

. au 112 3 2 3 4 
1 fi- + - ~ u + - Jt011 u I u - - t I u I u + A u = 0 • at 2m 4 16 3. /76/ 

0TMeT~M CaM $aKT, 4TO ypaeHeH~R 6e3B~XpeBO~ RAepHO~ r~APOA~Ha
M~K~ MO~HO 3an~CaTb B B~Ae Hen~He~HOrO ypaBHeH~R WpeA~Hrepa, 
TaK~e ypaeHeH~n c pasn~4H~M~ T~naM~ Hen~He~HOCT~ c ycnexoM 
~cnonb3Y~Tcn np~ aHan~3e caM~x pa3n~4H~x Hen~He~H~x neneH~~ 11 ·2' 
Hanp~Mep, pennT~B~CTCK~~ eap~aHT ypaeHeH~n /76/ cooTeeTcTeyeT 
Hen~He~Ho~ Teop~~ nonn: otjf = k 2tjf -112 lt/fl 2 tjf +A lt/JI 4t/J , ~3y4aewe~-
cn e pa6oTax I20,21l, Hen~He~HOCTb T~na /76/ ecTpe4anacb np~ ~c
cneAOBaH~~ Hen~HeCiHoro 3aTyxaH~n naHAaY Ann nna3MeHH~x eonH 122 1, 
HecMoTpn Ha ynoMnHYT~e pa6oT~ /6onee noAP06H~e cc~nK~ MO~Ho 
Ha~T~ B o63opax 121 /, ypaeHeH~e T~na /76/ ~3y4eHo noKa 04eHb 
nnoxo, no3TOMY KpOMe KOHKpeTHOrO np~no~eH~R 3T~X ypaBHeH~~ K 
3aAa4aM RAepHo~ $~3~K~ npeAcTaenneT ~HTepec AanbHe~wee ~3y4eH~e 
CBO~CTB peweH~~ TaK~X ypaeHeH~~. 

A. 06~~e COOTHOWeH~R 

PaccMOTP~M ceo~cTea con~TOHH~x peweH~~ ypaeHeH~n /76/. TaK~e 
yeA~HeHH~e BOnH~ 06W4HO ~~yTCR B B~Ae 

-> -> -> -> . U)- mv 2 /2 +A . mvx 
u(x, t) = 'l'(x- vt- x 0)exp(I---

11
---- + I"fl- + a

0
), 

rAe napaMeTpbl x0 , a0 , v, w onpeAenn~Tcn Ha4anbHbiM nonol!<eHVIeM 
~eHTpa BOnHbl (x 0). Ha4anbHbiM CAB~rOM $a3bl (a0 ), ~MnynbCOM ~ 3Hep
r~eei sonHbl, 'I' YAOBneTeopneT ypaeHeH~IO 

fl2 3Jt0 i 3 3 5 
--~'1'-w'l'+---'1' --t 'I' =0 
2m 4 16 3 

~ rpaH~4HbiM ycnoe~nM 'I'("")= 'I'R(oc) ='I'~(()) =_, 0 •_, _, rAe 
poeaH~e npo~3BOA~Tcn no nepeMeHHOVI R = x- v t - x0 . 
ypaBHeH~e /Ba/ Ann YA06CTBa K 6e3pa3MepHOMy B~AY C 
CTaHOBOK: 

4 

/a a/ 

A~$¢epeH~~

llp~BeAeM 

rJOMOll\b~ noA-

wt 3 Be=-- • 
3t 2 

0 

- - 3 -5 
~ ,IJI ='I'- 'I' + B 'I' • 

X 

/9/ 

/86/ 

Ann OAHOMepHbiX ~ c$ep~4eCK~-c~MMeTp~4HbiX peweH~~ 3To ypaeHe
H~e ocy~ecTsnneT 3KCTpeMyM Ae~cTe~n c narpaH~~aHoM: 

/10/ 

1"" N-t:2 
T '" - f dx 'x' '11 , , 

2 X 
0 

"" N- ~:: n J dx 'x' tV , 
0 

rAe N - pa3MepHOCTb npocTpaHcTea. Me~AY $YHKI.l~OHanaM~_ T(B) , 
In(B) cy~ecTey~T ABe csn3~. YMHO~~M ypaeHeH~e /86/ Ha 'l'x'N-l 
~ npo~HTerp~pyeM no x' oT Hynn AO GecKoHe4HOCT~. C y4eToM rpa
H~4H~x ycnoe~~ nony4~M 

/11 I 

BTopoe cooTHoweH~e nony4~M c noMOll\b~ MacwTa6Horo npeo6pa3oea
H~n/23/: 

X ·"X', lji(i\) - IJ1 (A x') 

(A) N-2 (A) N 
T.QQO T \ T I • I ~ sap~al.l~OHHoro np~H~~-np~ KO_(f'\) M --I • n = 1\ n • 

na: (df /dA)A=l -~ 0. B pe3ynbTaTe ~MeeM TeopeMy s~p~ana: 

HcKn~4an ~3 /11/, /12/ $yHKI.l~OHan T, nony4~M cneAY~~~e T04H~e 
COOTHOWeH~R: 

14 = 4 I 2 
(N = 3), /13/ 

BI6 = 9! 4 /8- 3I 2 /2 (N = 1). 

CooTHoweH~n /11/-/13/ o6ner4a~T pac4eT Ha6n~AaeM~x $~3~4eCK~x 
sen~4~H. B 4acTHOCT~, e e~pa~eH~~ Ann 3Hepr~~ Ha 4acT~~Y 

5 



H _ H-AA mv2 3t~B I BI 
- = -- = ---A + -- (2T - _i + __ 6 ) 

A A 2 ti 2 3 
3 2 

C nOMO~b~ /11/ MOmHO ~cKn~4~Tb rpaA~eHTH~e 4neH~: 
- 2 
H m v 2 3 to I 4 2 I6 
-=---A+ --B(-1 +---B-) 
A 2 t

3 
2I 2 3 I 2 

AanbHe~wee ynpo~eH~e AOCT~raeTcR c noMO~b~ cooTHoweH~~ /13/: 

H mv2 3t2 2BI6 
-=---A+ - 0-B(1- --) 

A 2 t
3 

3I 2 

(N = 3), 

H mv2 3t~BI 4 
- = -- - A - ..,----
A 2 4t 3 I 2 

(N = 1). 

B~pameH~e AnR ~Mnynbca Ha 4acT~4y: 

P/A = m~ • 

4~cno HyKnOHOB (N = 3): 

• 16rrfl3t 112 
.I.J. '-- Q; 

I 
9

(B) 

(6m)3/2 t~ VB 

6, 0AHOMepH~e peweH~R 

/14/ 

/15/ 

111' I 

/ I UCJ/ 

B OAHOMepHOM cny4ae ypaeHeH~R !B! ~Me~T aHan~T~4eCK~e OAHo

con~TOHH~e peweH~R* : 

-112 
'l'(x') = 2(1 + y1- B!B

0 
ch2x') , B 0 "' 3/16, /17/ 

~ / 16t3w i8muo -112 
'¥ (x) = y -- (1 + y 1 - -- ch ( v --- (x - v t - x 0 ))) • 

3lt I 3t 2 fl2 
0 0 

np~ B-> 0 peweH~e '¥ nepeXOA~T B ~3BeCTHOe peweH~e Ky6w-tecKoro 

ypaeHeH~R WpeA~Hrepa /2 sech (x '). 

AHan~T~4eCKaR ¢opMa peWeH~R /17/ n03BOnReT nony4~Tb B RBHOM 

B~Ae BbtpameH~R AnR 11 4~cna 4aCT~4" 1241
: 

*AHanor~4Hoe peweH~e nony4eHo TaKme B.I.MaxaHbKOB~M. 

6 

~ ,.--

"" 2 
(j o= f d xI u (x) I 

2 , B 
y 

811 
Arth (V' If ) • /166/ 

mt3 o 

~ 3Hepr~~ Ha 4aCT~4y: 

- 2 9t 2 yB/B 0 
H -~-A - __ o_ (1 - - ) • 
(f- 2 16t 3 Arth(v'B/Bo 

/1B/ 

OAHOMepHoe peweH~e I 1 7 I on~cbtBaeT T aK Ha3biBaeMbt~ ''cno~'', ~c
nonb3yeM~~ a OAHOMepHbtx pac4eTax no MeToAaM TDHF 

15
•
6

·24/ ~ 
DTFT/7~ KorAa cTonKHOBeH~e ABYX RAeP MOAen~pyeTCR cTonKHose
H~eM ABYX "cnoeB 11 • 4~cno HyKnOHOB A CBR3aHO cneAY~~~M np~6n~-

r< c-3 ' 2 meHH~M COOTHOWeH~eM C u: A;;:; 1 rr;6p 0 , rAe Po - nnOTHOCTb RAepHOi:i 

MaTep~~. 

Cy~ecTsoeaH~e aHan~T~4ecKoro peweH~R /17/ 3Ha4~TenbHO ynpo-
~aeT A~HaM~4ecK~e pac4eT~, TaK KaK Ha4anbH~e ycnoa~R MOmHo 
3aAaBaTb aHan~T~4eCK~, a He pewaTb 4~cneHHO ypaeHeH~e 
ToMaca-¢epM~. B np~nomeH~~ noKa3aHo, KaK CBR3aTb nony4eHHoe 
HaM~ aHan~T~4eCKOe peweH~e /17/ CO CTaT~CT~4eCK~M~ peweH~RM~ 
ypaeHeH~~ DTFT, KOTOPble pewan~c b 4~cneHHO. 

B. C¢ep~4eCK~-c~MMeTp~4H~e peweH~R 

H3 Teop~~ Hen~Hei:iH~x A~¢$epeH4~anbH~x ypasHeH~i:i ~3secTHo, 4TO 
nepexoA oT OAHOMepHo~ 3aAa4~ K cny4a~ 6onbwero 4~cna ~3MepeH~~ 
MomeT KaPA~HanbHO ~3MeH~Tb csoi:icTBa peweH~i:i. He ~cKn~4eH~eM 
RBnReTCA ~ ypaeHeH~e /B/. B~n~weM 3TO ypaeHeH~e AnR c¢ep~4ecKoi:1 

C~MMeTp~~: 

IJf • • +2'¥ ,/X'=IJ"""j"_IJ-; 3 TBiji 5 /Be/ 
X X X 

PaccMoTp~M 3TO ypaeHeH~e Ha ¢a3oeoi:1 nnocKocT~ ('¥, 'l'x·). AnR 
:noro YA06HO OTO>t<AeCTB~Tb x' CO "epeMeHeM 11

, a /Be/ pacCMaTp~
eaTb KaK ypaeHeH~e AB~>!<eH~R 3$¢eKT~BHO~ "4aCT~4bl 11 

noA Ae~cT-
s~eM KoHcepeaT~BHbiX "c~n": F (IIi) - d V /d iji , ~ "c~n T peH~R" -
- 2il' x • x •. "noTeH4~an" V - 'ii 212 + qi 4.'4- Blji 6 /6 ~MeeT M~H~MYM 
B T04Kax: 

'¥ + A - + 1 - \ l-=-4-B 
- 1 ° - v ---'~-~~ 

28 

~ MaKC~t~YM np~ 'I'= 0 ~ 'I'=± A 2 ± /(1: v 1- :rB)nB. 
l.l~an" V o6pa~aeTcR a Hynb a T04Kax: 

''noTeH-
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- = +J' 1- y 1 - 16 8/3 
'I'= 0 • 'I'= ± pl .. - (4813) • 

'I' = ± p2 " ±J 1 + v 1 16873 
(4813) 

KapT~Ha $a30B~x TpaeKTop~A gn~ ypasHeH~~ /Be/ Ka4eeTaeHHO 
TaKa~ )!(e, KaK B eny4ae Ky6~4eeKoA Hen~HeAHoeT~ (8 = 0) 1251 ~n~ 
B eny4ae e Haebl[4eH~eM Hen~HeAHOeT~ /"e~nbl 11 F ( W) = qi 3 /(1 + W 2) /26 /. 

np~ 8 < 8o nl06a~ TpaeKTOP~~' Ha4~Hal0[4a~e~ Ha oe~ ('I' , = 0) np~ 

X'-> oo, OKaH4~BaeTe~ B OAHO~ ~3 Tpex T04eK: (0, 0) ~~~ B 11 ~Me 11 

(± Al. 0). nyTeM noeTeneHHOro ~3MeHeH~~ Ha4anbHOA aMnn~TYAbl 'P (0) 
MO)!(HO nony4~Tb e';!eTHOe MHO)!(eeTBO eon~TOHHbiX TpaeKTOp~A, Ha4~

Ha10[4~Xe~ Ha Oe~ 'I' X' = 0 ~ OKaH4~Bai0[4~Xe~ np~ X'-> oo B Hyne. 
Ka)!(gOA TaKOA TpaeKTOp~~ eoOTBeTeTByeT erporo onpegeneHHOe Ha-
4anbl;iOe 3Ha4eH~e aMnn~TYAbl W c (0). CKonbKO yrogHo Manoe OTKnoHe
H~e 'I' (0) OT ljic (0) np~BOA~T K TOMy, 4TO np~ X'-> oo TpaeKTOp~~ 
6ygyT OKaH4~BaTbe~ He B Hyne, a B OAHOA ~3 11 ~M11 • 06nae!_b ey[4eeT
BOBaH~~ eon~TOHHblx peweH~~ 8 < 8 = 3/16, np~4eM P1 (B) <'I' c (0)< A 2(8). 
np~Mep~ ¢a30B~X TpaeKTOp~A gn~ ypasHeH~~ T~na /Be/ MO)!(HO HaAT~ 
a pa6oTe 1201 

Ha p~e.1 np~segeH~ pe3ynbTaT~ 4~eneHHoro ~HTerp~posaH~~ 

ypasHeH~FI /Be/ gn~ 6e3y3n_OBbiX eon~TOHHbiX peweH~A. B~gHo, 4TO 
n '""\TI""'\H r "'",.,a, ""'""M niAT\InLI \II fn'\ n~\&l::l!T C n'"'r T .::lT(')U~f"'\ V"=la.tf"'U nf\ n~rTLA • - .................... ., ·--- .............. .,,..,-. -c ,-~ -·-···-. - ~·~- - -

2 ~ q; c (0) ~ 4, 337. KaK ~ a ogHoMepHOM eny4ae, nepexog B.., 8 0 
eooTBeTeTsyeT nepexogy K RgepHoA MaTep~~. Mbl nogpo6Ho ero pae
eMoTp~M a enegy1014eM pa3gene. 

Ha p~e. 2 np~segeHbl pe3ynbTaTbl pae4eTa $yHK1..1~~ I2 1/B, onpege
n~I0!4eA noepegeTBOM eOOTHOWeH~FI /16a/ 3aB~C~MOeTb 4~ena HyKnOHOB 
/A/ oT napaMeTpa B. B~gHa o4eHb pe3Ka~ 3as~e~MoeTb A(B).np~4eM 

o6naerb OT T~)!(enbiX ~OHOB I A> 10/ AO nl06biX ey[4eeTBYI0!4~X ~AeP 

ne)!(~T a npegenax 0, 17 > 8 > 0, 11 • 
np~ 8 > 0,1 MO)!(HO noeTpo~Tb np~6n~)!(eHHoe aHan~T~4eeKoe on~

eaH~e T04H~x eon~TOHH~x peweH~A ypasHeH~FI /Be/. AnR 3Toro s~-
6epeM npo6Hyl0 $YHK1..1~10 B B~ge 

TaKaFI ¢YHKI..I~OHanbHa~ 3aB~e~MoeTb 6~na s~6paHa no aHanorM~ e aHa
n~TM4eeK~M OAHOeOn~TOHH~M peweHMeM /17/ OAHOMepHoA 3aga4M ~ ygos
neTBOpFieT Heo6xOAMM~M rpaH~4H~M ycnoBMFIM. KpoMe Toro, TaK KaK 
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2 4Jti -2 
p (x) = 'I' (x) = --0- B 'I' (x ') 

t3 

3 
}!roJ = jfr~J ·'+'r~J = o 

PHc.I, Be3y3noshle c¢epH
qecKH-cHMMeTpllqHhie COnllTOHHhie 
pemeHH.fi. 

To a 3TOM eny4ae p(x) eosnaAaeT 
no $OpMe e TaK Ha3~BaeM~M eMM-
MeTpM30BaHH~M paenpegeneH~eM 

'*' /27/( ) ~epM~ Psr . Psr no seeM s 0-0 16 

OeHOBH~M esoAeTBaM 6n~3KO K 
o6~~HOMY paenpegeneHMIO <!>epM~ 

Pi R onEegen~eT nonyenaA nnoT-
Hocr~, a -wMp~HY nosepxHoeTHoro 

enoR. Ha 6onbw~x paeeTo~HMFIX Psr y6~saeT s eooraeTeTa~~ e npa
a~nbH~M 3KenoHeHI..IManbH~M 3aKOHOM. KpoMe Toro, Psr o6nagaeT 
no KpaAHeA Mepe ABYMFI npe~My[4eeTBaM~ no epaBHeH~IO e Pr 
1/ Ba)!(HeAw~e ~HTerpan~ OT Psr /HOPM~POBKa, epeAHeKBagpaT~4H~A 
paA~ye, ¢ypbe-npeo6pa30BaH~e/ B~4MenFIIOTeFI aHan~T~4eeKMi 
2/ B Ha4ane KOOpgMHaT PsF ~MeeT HyneByiO npOM3BOAHYIO. noenegHee 
o6eTOFITenbeTBO He06XOA~MO gnFI TOrO, 4T06~ np~finM)!(eHHOe peweH~e 

/19/ YAOBneTBOpFinO Tpe6osaHM~M TpaHenfii..IMOHHOA MHBap~aHTHOeTM. 
np~BeAeM FIBH~e B~pa)!(eH~FI gn~ Heo6xog~M~X MHTerpanos: 

I4 - 2 R - 2 
- = 'I' (0) [ cth ( -:_-) - ~ ( 1 + _ ) ) , 
I 2 a R 1 + 772 a2 I R 2 

/20/ 

I6 ,li 4ro\ ii a R. 2(aiR) - = ~[3(cth(-:::-)--= )( cth(-) ·- ) - 1). 
I2 2 a R a 1 + 772 a 2 I R 2 

I -2 
RR 3R (1 7 2-213 R-2) -I-=5 + 77 a • 

2 
I Joo d , '4,:;; 2( ') 

RR"' X X -r X 

CpaaHeH~e pe3ynbTaToa npRMoro 4~eneHHoro ~HTerp~poaaH~FI /8s/ 
~ annpoKeMMai..I~M /19/ noKa3ano, 4TO OHM npaKT~4eeK~ eoanagaiOT 
np~ 8 > 0,1. 3roro snonHe goeTaT04HO ADFI aeex peanbH~X HAep, 
TaK KaK npM 3TOM A~ 6 /eM. p~c.2/. 

TaK~M o6pa30M, nonynRpHoe ¢eHoMeHonor~4eeKoe a~pa)!(eH~e AnA 
nnOTHOeT~ PsF MO)!(HQ paeeMaTp~BaTb KaK peweHMe ypaBHeHMFI 
ToMaea-¢epM~ e e~naMM CK~pMa. 

nony4eHH~e peweHHFI ypaBHeH~A /B/ HaXOAFITeFI B eOOTBeTCTB~H e 
pe3ynbTaTaM~ pae4eToa no Merogy XaprpH-¢oK~ M xopowo aoenpoM3-
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Puc.2. 3aBHCHMOCTb 6e3pa3MepHoil 
HOpMHpOBKH I 2 / VB OT napaMeTpa 
B: A - cooTBeTCTBywmee qucno 
HyKnOHOB CHCTeMW; - 6e3y3-
nOBhle, - O~HOy3nOBhle 

perneHHH. 

BOART OCHOBH~e CBORCTBa RAepHO~ 
nnoTHocT~. B 4aCTHOCT~, ~3 

p~c. 1 B~AHO, 4TO nnOTHOCTb B 
4eHTpe RApa nocTeneHHO naAaeT 
np~ nepexoAe OT nerK~x RAep K 
6onee TRmen~M. AnR cpeAH~x ~ TR
men~x RAeP cy~ecTey~T o6nacTb 
nOCTORHHOR nnoTHOCT~ ~ noeepx
HOCTH~~ cno~. A~$$y3HOCTb cnoR 
a~Jf12t 3 /6mtoB. a(B) np~MepHO 
nOCTORHHa. np~ Bbt6paHHbiX napa
MeTpax c~n CK~pMa /eM. np~nome

HI-1e/ a::: 0,4 <PM. 

/21a/ 

Ha~6onee HarnRAHO OHO np~ B ~ 0,1, KOrAa xopowo pa6oTaeT 
np1-16n~meH1-1e /19/, /20/: 

/216/ 

npoBeAeHH~R Ha OCHOBe /21/ paC4eT paA1-1YCOB noKa3an, 4TO 3a
B~Ci-1MOCTb paA~yca OT Maccosoro 4~cna nepeAaeTCR npas~nbHO 
(- A113 ),xOTR pacc4~TaHH~e seni-14~H~ paA~YCOB HeMHoro MeHbWe 
3Kcnep~MeHTanbH~x. 

OTMeT~M, 4TO nocTpoeHHoe on~caH~e cso~cTB RAePHO~ nnoTHOCTI-1 
Ha ocHoae peweH~R ypasHeH~R /7/, !8! ropa3AO ny4we, 4eM onl-1-
caH~e, ocHoaaHHoe Ha peweH~Rx ypaaHeHI-1~ KAB ~n~ S3 110 •111, Kor
Aa p (x)- Sech (X') , 3TO yKa3btBaeT Ha BaMHOCTb y4eTa BbiCW~X no 
cpaaHeH~~ c S3 4neHoa Hen~He~HocT~ [ B I 0]. 

10 

B OAHOMepHOM cny4ae ~ B cny4ae C$ep~4eCKO~ C~MMeTp~~ nepeXOA 
K RAepHo~ MaTep~~ npo~cxoA~T np~ B -. B 0 = 3/16. B 3TOM npeAene 

fimT(x')=2; fim(T/1 2 )=0; 

B->Bo B->Bo 

n-2 
Yim (In/12 ) ~ 2 
B->Bo 

. 31 t 01 e 1m p (x) = -- = p 
- 3 1/3 

fim r = (--) /22/ 
t3 0 

B->Bo 
0 4rrp 

B->Bo 0 

- 9t 2 

fi m ( ~) I v=O = - A - 16ot a" EF <Po) 
B->Bo 

B~6paHH~M napaMeTpaM c~n CK~pMa /eM. np~nomeH~e/ cooTaeTCTBy~T 
cneAy~~~e aen~4~Hbt: Po = 0,15 <i>M-3 , EF(p 0 ) =- 16 M3B, 
fo = 1,17 <J>M. 

A. YcTo~4~BOCTb con~TOHH~x perneH~~ 

PaccMoTp~M KpaTKO eonpoc o6 ycTo~4~BOCT~ con~TOHH~x perneH~~ 
ypaeHeH~R /8/* ·AnR aHan~3a ycTo~4~BOCT~ ~cnonb3yeM Q-Teo
peMy 12•2 1,26/, KOTOpaR AnR Hawe~ 3aAa4~ $OpMyn~pyeTCfl TaK: 
con~TOHHble be3y3nOB~e perneH~R YCT0~4~B~, KOrAa OAfdw>U.ti OA
HOMepHOM cny4ae B~4~CneH~e npo~3BOAHOR MOMHO npoBeCTI-1 aHan~T~-
4eCK~, ~ d<lldw>O np~ w<3t5116t 3 ~n~ B<B 0 ,To ecTb ycnoa~e 
CT0~4~BOCT~ B OAHOMepHOM Cny4ae COBnaAaeT C ycnOBI-1eM Cy~eCTBO
BaH~R con~TOHHoro perneH~R. 

B TpexMepHOM cny4ae 

) > 0. 

~3 p~c.2 B~AHO, 4TO ycnOB~e yCT0~4~BOCT~ B~nonHReTCR np~ 
B >0,025 /~n~ A>1,7/, To ecTb AnR scex RAep. 0TMeT~M, 4TO np~ 
8=0 peweH~e HeycT0~4~BO, B Teop~~ nna3M~ 3TO COOTBeTCTByeT Ken
nancy neHrMIOPOBCK~X BOnH 12 •22 / ~n~ HeCTa6~nbHOCT~ 4aCH14eno

A06HbiX peweH~R a Hen~He~Ho~ Teop~~ nonR T~na 'I' 4 I eM. cc~nK~ 

*OA~H ~3 samHe~w~x a Teop~~ con~TOHOB eonpoc - sonpoc o6 
YCT0~4~BOCTI-i 11 •2 •20•23 •25 •2£/ - 6yAeT paCCMOTpeH AeTant:.HO 
B cneAy~~e~ pa6oTe. 
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122021/ a pa6oTax ' ' B cny4ae aTOMHoro RAPa B = 0 oaHa4aeT oT-
cyTcTa~e OTTanK~BaH~R I t 3 = 01, no3TOMY ocTaaweecR np~TR~eH~e 
np~BOA~T K ''cxnonbiBaH~IO'' IKonnancy I RAPa. 

Mo~Ho TaK~e noKa3aTb, 4TO nony4eHH~e HaM~ paHee ypaaHeH~R 
AnR on~caH~R KOne6aH~~ RAepHO~ nnOTHOCT~ 1 l 3 ,1 5 / HenocpeACTBeHHO 
caR3aH~ c ycnoa~RM~ ycT0~4~aocT~ con~ToHa. YcT0~4~aocTb c~ep~-
4cCK~-c~MMeTp~4HbiX peweH~~ ypaaHeH~R 181 oaHa4aeT ae~ecTaeH
HOCTb cneKTpa 4aCTOT KOne6aH~~ C~ep~4eCKOrO RAPa C A~~~y3HO~ 
rpaH~ue~. 3Ty ~HTepecHyiO 3aAa4y M~ nnaH~pyeM paccMoTpeTb a cne
AYIO~~x pa6oTax. 

E. Yanoa~e peweH~R 

KpoMe 6e3y3noa~x peweH~~. paccMoTpeHH~x a npeA~AY~~x pa3-
Aenax, ypaaHeH~e 18/ Mo~eT ~MeTb peweH~R c y3naM~. 

PaccMQTP~M OAHoMepH~~ cny4aA. YMHO*~M o6e 4aCT~ ypaaHeH~R 
/86/ Ha Wx' ~ OA~H pa3 npO~HTerp~pyeM: 

w , = ±J2<E- v<W)) = ± v'2E + iii2 - w4;2 + siii 6
13. 

X 

rAe KOHCTaHTa ~HTerp~pOBaH~R E ~MeeT CMbiCn 11 3Hepr~~~~, a V 
"noTeHU~an", BBeAeHHbl~ paHee B pa3Aene B. noACTaHOBKO~ Z = qt 2 

3TO ypaaHeH~e np~BOA~Tcn K B~AY 
~--------------------

z , = ± 2 v' z ( 2E + z - z 2 /2 + B z 3 /3) 
X 

TaK KaK noAKopeHHoe Bblpa~eH~e - non~HOM 4CTBepTo~ cTeneH~, 

To 3TO ypaaHeH~e Mo~eT, a np~Hu~ne, 6~Tb npo~HTerp~poaaHo 

B 3nn~nT~4CCK~X ~YHKU~RX. ~BH~~ B~A pCWeH~R onpeAenReTCR Ben~-
4~HaM~_B ~ E. 0AHocon~TOHHoe peweH~e /17/ cooTaeTCT8yeT cenapaT
p~<:_e: E = 0, zx' (~) = z(~) = zx' (0) = 0, CpeA~ APYr~x peweH~~ 

c E I 0 6YAYT 4aCTH~e peweH~R, RanniO~~ecR aHanoroM xopowo ~3-
aecTHbiX 11 KHO~AanbHblx'' aonH ypaaHeH~R KAB 

11 
'. {lnR aTOMHoro RAPa 

OH~ 6YAYT ~MCTb CM~Cn Hen~He~H~X nep~OA~4eCK~X Kone6aH~~ 8 RAep
HO~ MaTep~~. 

{lnR C~ep~4CCKO~ C~MMCTp~~ TaK~e nep~OA~4CCK~e peweH~R OT
CyTCT8YIOT, 3aTo ecTb con~TOHH~e peweH~R, ~MeiO~~e y3n~. Ha 
p~c.3 noKa3aH np~Mep TaKoro OAHOy3no8oro peweH~R. Ha p~c.2 

eCTb rpa~~K COOT8CTCT8~R A(B) AnR OAHOy3n08~X peweH~~. CneAyeT 
OTMeT~Tb, 4TO OAHOy3nOBble peweH~R MOryT nOR8~TbCR np~ HCKOTO
pOM M~H~ManbHOM 4~Cne HyKnOHOB. np~ ~CnOnb30BaHHOM B~6ope 

napaMeTp08 c~n CK~pMa 3To A> 29 /p~c.2/. Ha p~c.3 AnR RAPa 
c A -130 noKa3aHo H~~a~wee 6eay3no8oe peweH~e /ocH08Hoe co
CTORH~e RAPa/ ~ nep8oe yano8oe peweH~e. e~a~4eCK~~ CM~cn TaKoro 
peweH~R - ~3oMep nnoTHOCT~. Haw~ pac4eT~ noKa3an~, 4To 3To 
COCTORH~e ~MeeT 04CHb 6onbWYIO 3Hepr~IO B036Y*AeH~R: E*= 1700 M3B. 
Bonpoc o cTa6~nbHOCT~ TaKoro peweH~R Tpe6yeT cneu~anbHoro ~c
cneAOBaH~R, TaK KaK 8 3TOM cny4ae Q-TeopeMa Henp~MeH~Ma. 
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JTl -------
0.15 
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aoo 

\ 
\ 
I 

A.., 130 

PHc.3. ITpHMep c¢epH'leCKH

CHMMeTpll'lHOH HAepHO{I llJIOTHOCTH 

B OCHOBHOM /-/ H OAHOY3JIOBOM 

H30MepHOM COCTOHHHHX /---/. 
I 
I 
I 

001 I 
\ 
\ 
\ 

0 2 

4. 3AKJ1104EHI1E 

npocyMM~pyeM KpaTKO nony4eHH~e pe3ynbTaT~. Ha neps~~ aarnRA, 
Tp~a~anbH~~ pe3ynbTaT, 4TO ypa8HeH~R RAepHoA r~APOA~HaM~K~ 

MO~Ho nepen~caTb a B~Ae Hen~He~Horo ypaaHeH~R ~PeA~Hrepa, Aan 
B03MO~HOCTb ~cnonb308aTb MeTOA~ Teop~~ con~TOHOB AnR aHan~3a 
4aCTH~X peweH~~ ypa8HCH~~ Hen~HeAHO~ r~APOA~HaM~K~. 

Y4eT a~cw~x no cpaaHeH~IO c 83 4neHoa HenKHe~HOCT~ noa8on~n 
nocTpo~Tb pean~cT~4ecKoe on~caH~e caoAcTa RAepHo~ nnoTHOCT~ 
B OCHOBHOM COCTORH~~. Pa38~TOe aHan~T~4eCKOe on~CaH~e TaK~X 

peweH~~ 3Ha4~TenbHO o6ner4aeT 4~cneHH~e pac4eT~ ~ cnoco6cT8yeT 
ny4weMy noH~MaH~IO peaynbTaToa TaK~x pac4eToa. B c$ep~4eCK~
c~MMeTp~4HOM cny4ae noKa3aHo, 4TO peaynbTaT npRMoro 4~cneH-
Horo ~HTerp~po8aH~R AnR 6eayanoe~x con~TOHHbiX peweH~~ npaKT~4ec
K~ coanaAaeT c ~eHoMeHonor~4ecK~M c~MMeTp~aosaHHbiM pacnpeAene
H~eM <i>epM~ PsF , 3TO 03Ha4aeT, liTO PsF MO~HO paCCMaTp~BaTb KaK 
peweH~e A~~~epeHu~anbHoro Hen~HeAHoro ypaaHeH~R T~na ypasHeH~R 

ToMaca-<i>epM~ c c~naM~ CK~pMa. 

KpaTKo ~ccneAosaHa o6nacTb cTa6~nbHOCT~ nony4eHH~x peweH~~. 
YKa3aHO Ha B03MO~HOCTb cy~eCTBOBaH~R y3nOB~X ceepH4CCKH-C~MMer
P~4H~X con~TOHH~x peweH~A T~na ~30Mepoa nnorHocT~. 

B 3aKnl04eHHe asTop C4~TaeT cBOHM np~RTH~M AOnroM no6naroAa
P~Tb B.r.MaxaHbKosa ~ 11.B.6apaweHKosa aa MHoro4~cneHH~e nno
AOT80PH~e A~CKYCC~~. 

nPI1JlO:KEHI1E 

B pa6oTe Xonbu8apTa no DTF'T
171 ~cnonb308ancR raMHnbTOH~aH 

2 2 -> 2 • p t. _,!ypl 
fdxp(2+-l+-Jdx-' -· 

P2 8m p 
+ ln. 11 

(J 
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napaMeTpbl. Cl-111 CKi-1pMa (SK-VI): to = -1100 M3B·<I>M+3' t3 
= 17000 M3B·<I>M+ 6 • ri-1APOAHHaMI-14eCKOe B~Pa*eHI-1e Ail~ raMI-1IlbTOHI-1a
Ha /1/, /8/, 1-1cnonb3yeMoe a Hawe~ pa6ore, ornl-14aerc~ or ;n. 1/ 
B~pa•eHI-1eM Ail~ KI-1HeTI-14eCKO~ 3Heprl-11-1. 

An~ craTI-1CTI-14ecKoro OAHOMepHoro "cno~" ypaBHeHI-1~ /6/ non
HOCTb~ COOTBCTCTBy~T ypaBHeHI-1~M, nony4eHH~M Xonb~BapTOM: 

a 

Y 
~ 3 m:G_ + 5 3rr 2 213 

. -(-) . 
411 2 6 2p2 

0 

mltol 
(3=-3--, 

'fi2 

;n.21 

;n.3/ 

An~ ~AepHo~ Marep~-11-1 (p (x) = Po = 0, 15 <I>M - 3 
) ypasHeHI-1e 

/n.2/ $1-1KCI-1pyeT CB~3b Me*AY nnOTHOCTb~ ~AepHO~ MaTepi-11-1 1-1 3Hep
rl-1e~ Ci>epMI-1 E F(pO ) . An~ KOHe4HbiX ~AeP ypasHeHI-1~ ;n. 2/ pewan1-1c b 
41-1CileHHO C rpaHI-14HbiMI-1 YCI1081-1~MI-1: p (oo) = p X (oc) = p X (0) = 0 • 

nerKO BI-1AeTb, 4TO 3TI-1 yCilOBI-1~ nOilHOCTb~ COBnaAa~T C rpaHI-14-
H~MI-1 YCI10BI-1~MI-1 COI11-1TOHH~X peWeHI-1~. npoCTO~ nOACTuHOBKO~ MO*HO 
y6eA1-1TbC~, 4TO /n.2/ B 3TOM Cily4ae I-1MeeT aHaili-1TI-14eCKOe peWeHI-1e 
BI-1Au /17/: 

4 a / 16 y a -- - 1 
p(X)=--(1+v1---ch(\2ax)), 

I f3 I 3(3
2 

;n.4; 

4a 3 1t ol -3 
Po = - = -- = 0,15 ¢M tO = tO , 

lf3 I t 3 

;n.5/ 

3Ti-1 seili-141-1H~ 1-1 I-1CnOilb30Banl-1cb a Hawe~ pa6ore. 
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H3A3TenbCKHA OTAen 06~eDHHeHHOrO HHCTHTYTa RnepHNX HCCnenoBaHHA 
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KapTaBeHKO B.r. P4-83-411 
PemeHHH conHTOHHOro THna B HAepHOH rHAPOAHHaMHKe 

llOKa3aHo, ~TO B KBa3HKnaccH~eCKOM rrpeAene ypaBHeHHH HAep
HOH rHAPOAHHaMHKH C CHnaMH CKHpMa MO*HO CBeCTH K HenHHeHHOMY 
ypaBHeHHID llipeAHHrepa: 

. au fl2 3 , 2 3 4 o 
1 fl-a + - t-. u - -4 t 01 u 1 u - - t 3 1 u 1 u + Au = • 

t 2m 16 
.... __,. 2 .... __,. 

p(x, t) =I u(x, t)i , ¢(x, t) = (fi/m)arg u(x, t), 

KOTOpOe MO*eT 6biTb HCITOnb30BaHO Anfl aHa.JIH3a CTaTH~eCKHX H AH
HaMH~eCKHX HBneHHH lPH3HKH TH*enbiX HOHOB, PaCCMOTpeHbl OCHOBHbie 
CBOHCTBa 0AHOMepHbiX H c!lJepu~eCKH-CHMMeTpH~HbiX COnHTOHHbiX 
perueHHH H ITOKa3aHO, ~TO OHH XOpOilJO OITHCbiBa.JOT CBOHCTBa HAepHOH 
rrnOTHOCTH B OCHOBHOM COCTOHHHH, HccneAOBaHa CTa6HnbHOCTb 
conHTOHHbiX pemeHHH, YKa3aHo Ha B03MO*HOCTb cy~eCTBoBaHHH 
c!lJepH~eCKH-CHMMeTpH~HblX Y3nOBbiX H30MepHbiX COCTOHHHII HAep-
HOH nnoTHOCTH, 

Pa6oTa BhlnOnHeHa B na6opaTopHH TeopeTH~eCKOH lPH3HKH OHHH • 

npenpHHT 06loeAHHeHHOrO HHCTHT,YTa RAePH~X HCCJleAOBaHHH, Jly6Ha 1983 

Kartavenko V,G, P4-83-411 
Soliton Type Solution in Nuclear Hydrodynamics 

It is shown that equations of nuclear hydrodynamics with 
the Skyrme forces can be reduced in the quasiclassical limit 
to the nonlinear SchrBdinger equation: 

. au 11
2 

3 \2 3 1 4 0 11'1-+-!-.u--t \u u-yt31 u! U+AU=, at 2m 4 Q .LO ' 

.... ~ 2 __,. -+ 
p ( x, t) = I u ( x, t) l , ¢ ( x, t) "' (11 I m) arg u ( x, t) , 

which can be used for analysing statical and dynamical pheno
mena of heavy ion reactions. The main features of one-dimen
sional and spherical symmetric soliton solutions are analysed, 
and are shown to describe well the properties of a nuclear 
density in the ground state, The stability of the soliton 
solutions is briefly investigated. It is pointed that spherical 
symmetric nodai isomer states of a nuclear density may exit. 
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