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§1. B s.e A e H n e 

Ill B pa6oTe . 6bll18 npennO:lKSHa. TO'IHO pernaeMaSI CTaTHCTH'ISCKaSI MOAenb 

.~oaeqaoro Hnpa, y'IHThiBaromaH Meaoaayro npnpony Hnepao~o noieaunana ( 6ea 

yqeTa KynOliOBCKOI'O B38HMOilSHCTBHSI ll 9l!Spi'llll CHMMeTpHH), Pa6oTall/ OCHO

... Balla Ha npennono:lKel!MH, 'ITO HyKnOHhi SIBnSIIOTCSI HCTO'Il!HKaMM HefiTpanbHOI'O 

c~anHpaoro nonH, KoTopoe _o6paayeT ·cpeaanfi noTeaunan Sinpa; · 3ToT noTeH

unan npHTSI:lKeHHSI CBSI3hiBaeT caMocornacoBal!HhiM 'o6paaoM ayKnollhi B SIApe. 

nonHaSI aaeprnSI Sinpa Bbipa:lKanacb B snne <jlyaKunoaana i:>T nnoTHocTxi 

9Hepi'MH B38HMOAeficTBY!OmHX HyKnOHHoro p ("fJ M Me30HHOrO cp( i') nonetf, 

M onenbHOCTb . nonxoaa aaKnroqaeTCSI B. Bbi6ope KOHKpeTaoro <jJyHKunoaanbHoro 

Bnna paann'll!hiX qneaos Bhipa:lKeHHSI anSI nnoTaocTn aaeprnn. 

Jila ycnoBHSI MnHHMyMa nonaofi aaeprnn nonyqeaa ·npn BapbnpoBaHHH no 

p ( :;") ll ¢ (r) CBSI38l!H8SI CHCTeMa; llBYX HenHHeHHb!X ypaBHSHHH BToporo no

pSIAK8. DoKaaaaol 1 I, 'ITO. ypaBHeHMSI MoryT 6~IT~ paap~rneHbi npn. onpeae

. neHllb!X. 3H8'1SHHSIX <jJeHOMeHOnOI'H'Ie~KM~ KOHCT8HT, BXOilSIIUMX B Bb!pa:lKeHHe 

AnSI nnoTHOCTM. 9Hepi'Hllo 

Toraa nnoTHOCTb HyKnoHoB npocTo Bbipa:lKaeTcSI qepea noTeaunan: 

(l) 

a noTeHunan SIBnSieTcSI perneaneM ypaBaeHHSI 

... ... 2 
[\7 y (x)] ( 2) 

y(x ... ) 

KOTopoe pemaeTCSI aHanHTH'IeCKH, B ypaBHeHHSIX (1), (2) HCUOnbsyroTCSI 
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I" 

II 
1': ~. 

6eapaaMepHbie nepeMeHHbie (h ... c ... l} :t=p.i', z(:t)=p(?}l p
0 r( :tJ.":-g ¢(1} I V0 

rne p. , g - COOTB8TCTB8HHO M8CC8 R KOHCT8HT8 CBH3R CKanHpHoro M830H8 1 

Po. R V0 - COOTB8TCTB8HHO nnoTHOCTb R a6coniDTH8H Benrr~RH8 llOT8HURana 

6eCKOH8~HOfi H.ll8pHOH MaTepRR, 

06mee pemenrre ypaBHeHRH-(2) rrMeeT Brrn/1/ 

• .· - 00 e 
[ ·sh (xh/2) . ] 

y(x,e, ¢;a}= l+a---=- +.I I 
0
aemze(xl..j2)Yem (0, ¢) 

X I VT . t::=2 m~L 

-2 

( 3) 

3necb nonomrrTenbHbifi napaMeTp a CBHSaH co cpenHHM pannycoM srnpa 

(~M,/1/) 1 . aem - oripenenHIDmrre ne<flopM8URID H.llpa npOR3BOnbHbl9 ~rrcneHHbl8 

napaMe_Tpbi, ie ( x) · .. v rr I 2x le-t-?: (x)- c<flepu~ecKrre <flynKurrrr BeccenH MHRMoi'o 
. . 2 

apryMeHTa, Ye~ ( (), ¢)- c<fleprr~ecKrre <f!yHKurru. llrrnonbHaH ne<flopMaurrH oTcyT-. . . . 
CTByeT, T,K, npennonaraeTCH, ~TO U8HTp TH)K8CTR pacnpeneneHRH H8XO.llRTCH 

B U8HTpe KOOpllRHaT, 

Bb!pameHR8 ( 3) BM8CT8 C COOTHOIII8HR8M ( 1) XOpOIIIO DllRCb!B88T pac

npeneneH~e Hnepaoro noTenurrana rr nnoTHOCTb HYKnOHOB B c~eprr~ecKrrx Hll

pax/ 11, 

PaccMoTpeHHaH Monenb, onaaKo, o6nanaeT cymecTBeHHbiM ~enocTaTKOM, 

a rrMeHHo, oTcyTcTBReM noBepxaocTHofi aneprrrrr. 

UenbiD aacToHmefi pa6oTbi HBnHeTcH, Bo-nepBbiX, Bbmcaearre. nprr~HHbi 

OTCyTCTBRH llOB9pXHOCTHOfi 3HeprRR B paMKaX llO.llXO.ll8 1 pa3BRTOrO B pa6o-· 

Tell(, Bo-~Topbrx, ecTecTaeaaoe o6o6mearre Monenu/1/, cBo6ouaoe·oT Bbi

IIIeyKaaannoro nenocTaTKa, B nocnenneM nonxone c<fleprr~ecKoe srnpo oKa~ 

3b!B89TCH YCTOH~HBb!M OTHOCHTenbHO ManbiX ne¢opM8UHfi llOB9pXHOCTH, 

§2. MccneaoBanne nnoTaocTn <PYHKunoaana aaeprnn cncTeMhl 

B MO.ll8nii C8MOCOrnaCOB8HHOrO llOT8HUIIana 

i 
Dpemne Bcero noKameM, ~To. oTcyTcTBHe noBepxHo:cTHoii aneprul!? srnpa 

B pa6oTe/1/ nBnneTcn cnencTBHeM npennonomenusr cnpaBeanrrBoCTH ypaBHe-· 

.HHH (2) B neorpanuqeHHofi o6nacTu.npocTp,aacTBa, llpyrHMH c~oBaMrr,.npen

nonaranocb, B CUny COOTHOIII9HHH ( 1) 1 ~TO H.ll9pH8H nnOTHOCTb CTp9MHTCH 

K ayniD nHIIIb acrrMnToTu~ecKu ( I ; I -+ oo ) 

4 

H8HR9 

PaccMoTpenrre nposen1 

DycTb B HeKoTopofi o6ne 

l:l r (; J + P [r r; Jl [~ 

c onpeneneHHbiMR rpaarr~Hbi 

p [y( X.,) R Q[y ( x-,]He. HM9~ 
HeTpynao y6earrTbcH,, ~T 

MYM cneayromero <PyHKurronam 

· J( [.y ] = f H (;) d3 

(DJ. . . , 

c nnoTHOCTbiD H ( :t); saBrrcH: 

n r-x J = c h r ; J + c 

rne 

h(;} aJQ{y} exp [2 JPI 

TaKRM o6paaoM, ypaBHenrre 

CTBYIDIURM <flyHKUROHany ( r.a~ 

DycTb Tenepb0 KaK rr 1 

H9HUH .llBRmeHRH1 OllHO R3 Kl 

-+ -+ ] z(x).•f[y(x} , 

'.;• 

rne f ( y )- HeKoTopaH aanaHH 

Co()TBeTcTByromrrfi aTRN 

llY¥JIU8M o6IUeM BRae: 

F[y, z] 

rne 

... 
-J<I>(x}( 

(D} 



=p(?}/ p0 , y(t) .. -g ¢(1)/V0 , 

ra CBH3H CK8ilHpHOrO M930H8 0 

nroTH8H B9ilH'IHH8 llOT9HUH8il8 

n/ 11 

-2 

• ie ( x f../ 2 J Yem ( o, ¢ )] ( 3) 

co cpeaHHM paanycoM Hapa 

lp8 npOH3BOilbHbl9 'IHCJteHHbi9 

:e if>yHKuHn EeccenH MHHMoro 

,HllOilbH8H aeif>opM8UHH OTCyT

:TH pacnpeaeneHHH HaxoaHTCH 

(1) xopowo onHChlBaeT.pac

HYKilOHOB B c~epH'I9CKHX Ha-

' cymeCTB9HHb!M ~9JlOCT8TKOM0 

-nepBb!X0 Bb!HCH9HHe. npH'IHHbl 

nonxona, paaBHToro B pa5o-· 

1orienn/ l I, cBo5oaaoe · oT Bhi

mne · cif>e.pnqecKoe SI/lpo oKa

~ aecpopMaunti: noaepxaocTH. 

aana· saeprnn cncTeMhi 

>TeHunana 

llOB91lXHO;CTHOfi 9HeprHH HJlP8 

lHHH cnpaB9JlilHBOCTH ypaBHe

rBa. llpyrHMH Cil0B8MH,. npea

lepH8H llilOTHOCTb CTpeMHTCH 

r ., 

J 
I 
I 
i 

t 
I 
l 

f>accMoTpenne npoBeaeM B o5meM Bnae. 

IlyCTb B HeKOTopofi o6naCTH (D JTpexMepHoro npOCTp8HCTB8 38Jl8HO ypaB-

H9HHe 

-+ .... ·-+ 2 -+ 
f::J. y (;) + p [y (X) ) [v y (X) ) + Q [y (X n = 0 (4) 

c onpeaeneHHbiMH rpaHH'IHbiMH ycnOBHHMH. IlpeanonaraeTCH, 'ITO cpyHKUHH 

p [y (X..,) H Q [y ( x...,] He HMeroT OC?fieHHOC~eti: B paCCM8TpHB8eMOfi o5naCTH, 

HeTpynao y6eJlHTbCH, 'ITO peweHHH ypaBHeHHH (4) o6ecne~HBaroT SKCTpe-

MyM cnenyromero if>yHKUHOHana: 

. }{ [.y. ] = I . H (-;) d .3 X 

(DJ 

{ 5) 

c nnOTHOCTbro H ( t), 38BHCHUlefi OT aByX npOH3BOilbHbiX KOHCT8HT 
0 
C H C l : 

nrxJ .. chtxJ + cl , 
( 6) 

rae 

h(x} .. JQ(y) exp[2 JP(y}dy] dy -}(Vy}
2
eip[2fP(y}dy],y=yCx){1). 

TaKHM o6p830M 0 ypaBH9HH9 (4) HBJtHeTCH ypaBH9HH9M aBH*eHHH, COOTBeT

. CTByrolllli:M if>yHKUHOHany ( r~MHilbTOHH8HY) ( 5). 

IlycTb Tenepb; KaK n B pa5oTe/1/, B o6nacTH (D) aa.i:taHbi '.riBa .ypaB

:aeHHH aBH*eHHHo oaHO H3 KOTOpb!X COBnaaaeT C ( 4) o 8 BTOpoe li:MeeT BHa 

rae f ( y }- HeKOTopaH 3aaaHH8H ifJyHKUHH, 

CooTBeTcTByromnfi aTHM ypaBHeHHHM if>yHKUHOHan 

ay¥>meM o6meM BHae: 

F[y,z] 

rae 

... .3 
-.J«l>(x}dx, 

(D} 

5 

( 8) 

npeaCT8BHM B CJte-

( 9) 



ib(xj - ib(1) (y,'z) + ci!2' (y.-z) rv y )
2 

+ib'3tr 'z)v y vz +·cii4ly,z)(v z/.(10) 

ctlyHKUlUI ib(i) (y,·z) ( i = 1,2,3,4) T8KOBbi, 'ITO npH B8PbHPOB8HHH 
. . . . 4 . ~ . 
$yHKunonana (9) no neaaBHCHMbiM nepeMeHHhiM y (x} H z(x) nony'laroma.gcg 

CHCT9M8 nBYX ypa~HeHH~ BTOporo nopHnKa "9KBHBaneHTH8 ypaBH9HHSIM (4) 
. ·' . . . ' ' " : . .· 

H ( 8) ~ Ling STore Heo6xonHMO, 'IT06bi K8K tPYHKUHH ib(i) ( y, z) (' i = 1, 2, 3,4), 

T8K H HX '18CTHbi9 npOH3BOilHbi9 nepBoro nopHilK8 YllOBneTBOpSinH To)ime.CTB9H_-

HO cnellyiOIU9~ CHCTeMe COOTHOIII9HH~: 

ib ~1) = Q ( y) ' 

2ib'
2
' + i ibm --I , 

'Y 

P( J "'ibf2) f ibm [2 ibf4J _...!:_ (2ibf1) f ib(2) J 
y y+yy +y 'Y d +y ' . y 

- fy t/1 (y) ~~1) .. Q (y)' 

f t/1 ( Y) ( ibm + 2 f ib (4) ) "' I 
'Y 'Y ' 

P(y) ... -f t/J(y}[IIP' +ibm f + [2 ibf4J _....:!._(ibm 2f ibf4J J] 
'Y % % 'Y 'Y % dy + . . 'Y 

( 11) 

(12) 

( 13) 

(14) 

( 15) 

( 16> 

. d ro a w 
3necb [y =a:y f(y), 'ib y =oy[ib (y,z) l H T.n. t/1 (y):- npoHaBonbHaH, 

B006ute rOBOpH, tPYHKUHSI, B03HHK810Ul8H B CHny Toro, 'ITO onHo H3 ypaBH~_; 
HHfi CHCT9Mbi, nony'I9HHOfi H3 ycnoBHH MHHHMyMa tPYHKUHOHana . ( 9) .npH Bapb

HpOBBHHH no tPYHKUHSIM y (;) H z ( x~) t nocne nonCT8HOBKH ( 8), B H8H6onee 

o6uteM cnyqae nponopunoaanbHO ypaBHeanro ( 4) c Koa$$HUHeHTOM nponopuHo

.aanbHOCTH, 38BHCH!IIHM OT Y 

KaK OK83b!B89TCH, COOTHOIII~HHH (11)-(16) npHBOJlHT llmi tPYHKUHH t/J(y} 

K llH$$epeaunanbHOMY ypaBHeHnro nepBoro nopHilKa, pellleHHe KoToporo HMeeT 

BHil 

6 

. ·:-,, 

t/1 (y) [ I- a· exp (2 

rne. a - npOH3BOnbH8H KOHCTI: 

Dpn aTHX ycnoBHHX Mo~I 

H ( 10) CTBHOBHTCH TO~IleCTBI 

HBnHIDTCH pellleHHHMH ypaBHeH 

H(t} =ib(t} 

Lie~CTBHTenbHO, fiOilCTaBJ 

ane (a)~ To"rna nony<InM, 'ITO 

. ~ (1) .. ~ ; 
ib(x).=ib (y,z)+(vrJ 

PaccMoTpHM: $yHKUHID ib 

cnenyeT, 'ITO 

_r!_ [ ib(l) (y ' [( y)) ] = 
dy 

CnenoBaTenbHo, Y'IHTbiBaH ( 17) 

ib(l)(y, f(y)) =a f Q(y, 

rne {3 - npOH3BOnbH8SI KOHCT 

B TO ~e Bp9MH H3 CDC 

. : ~ 2 
K09tPtPHUH9HT npH (V y ) · 

(2) (3) 
ib (y,z}+f ib .(y,z) 

'Y 

floncTaBnHH Bbipa~enlm ( 21) 

COOTHOIII9HHIO ( 18), nonaraH 

OycTb o6nacTb ( D ) J 

KOU9'IHOCTH HHTerpana (9); H~ 



,• f, 

:OBbl1 'ITO np:U: Bapb:U:pOB8liHH 
..... . -+ 

:M y ( x) H Z (X) nony'l810lll8HCH 

mnBanearila ypaBHeHHHM ( 4) . ~ . . 

:Kuiiu if>W (y, z) (.i = 1,2,3,4), 

:a Y.llOBneTBOplinii ToiKJleCTBeH-

( 11) 

(12) 

( 13) 

( 14) 

( 15) 

(16) 

II To.llo tP ( Y): - npOII3BOnbH8H1 

'f Toro, 'ITO O.llHO H3 ypaBHe

ia <jlyHKUIIOHana ( 9) .npii Bapb

no~cTaHOBKII {8), B aaii6onee 

c,Koa<jl<jliiuiie.HToM nponopuiio-

l) npiiBO.llH';l' .ll~H <jlyHKUIIII 1/J(y) 

.nKa, peweaiie KoToporo IIMeeT 

j 
i 
I 

I 
' I 

I' 
l 

. . ::..1 
1/J ( y ) "' [ .z - a exp ( 2 f p ( y ) d y ) } ( 17) 

r.ne a - npOH3BOnbH8SI KOHCT8HT8. 

ITpii aTIIX ycnoBIIHX MO~Ho noKa3aTb1 'ITO nnoTHOCTII ~YHKUIIOHanoB (6) 

II ( 10) CT8HOBHTCH TO~.lleCTBeiiHO paBHbiMII 1 ecnii <jly.HKUIIII J (;) II Z (;) 

HBnHIOTCH perue.HHHMII ypaBHeHIIH ( 4) II ( 8) 1 T.e. IIMeeM 

( 18) 

neiiCTBIITenbH0 1 fiO.llCTaBIIM B nnOTHOCTb <jlyHKUIIOHana (10) COOTHOllle

HIIe ( 8) ~ Tor.na nony'IIIM, 'ITO 

. -+ (1) -+ 2 . (2) 13) 2 (4) . 
if>(x}=if> (y,z)+(Vy) [ell (y,z) +fye» (y,z)+Jy<ll (y,z)]. (19) 

(I) ( f( ) ) PaccMoTpiiM <jly}IKUIIIO ill y, y . • 113 COOTHOllleHHH ( 11) II ( 14) 

cne.nyeT, 'ITO 

-L[<~~t1'rr.trrJJl = QfrJ [ 1/JfrJ-1 l. 
dy 1/J(y) 

( 2o) 

Cne.noBaTenhHo, y'IIITbiBaH ( 17), nonyqaeM, 'ITO 

({>( 1'(y,f(y))=a JQ(y} exp [2JP(y} dy]dy +f3 ( 21) 

r.ne {3 - npoii3BOnbHaH KOHCT8HT8. 

B TO ~e BpeMH H3 COOTHOllleiiHH ( 12) 1 ( 15) H ( 17). cne]lyeT, 'ITO 

Koa<fJ<imuHeHT npll (V y ) 2 
B Bb!pa~ellllll ( 19) liMeeT Bllll 

(2) (3J 2 . (4) 1 .. 
<ll {y,z}+fy<ll.(y,z) +[Yell (y,z) .. - 2 aexp[2JP(y}dy]. (22) 

flOJlCTaBnHH ~b!pa~e.HliH ( 21) II ( 22) B ( 1B) 1 Mbl npiiXOJliiM K IICKOMOMy 

cooTnorueiiHIO ( 18), nonaraH a =. C , {3 -= C 1 

ITycTb o6naCTb ( D ) BKniO'IaeT Bee npocTpancTBo. 113 ·Tpe6oBaiiHH 

KOIIe'IHOCTII II.HTerpana ( 9), IIMeromero eM bien nonaoii aneprHII ~IICT~Mb/ 1 I, 
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· BbiTeKaeT, 'iTO ecnn nocne noncTaHOBKH peiiieHnfi ypaBHeunii. ( 4) n ( 8). 

<l>(x-,-+"" npn li'l-+oo (nHaqe cornacHo (18) h(x} .... "" , [~[ .... "" ), To 

Heo5xonnMo, 'iToohi 

C1 - c .. o ( 23) 

11MeHHO T8K8H CJiTYBUHH HMeeT MeCTO JlnH paCCM8TpHBaeMoro ypaBHe-

HHH ( 2). B aToM cnyqae 

h rtJ 2 1 1 [v .. \ (; )]2 (24) .. ---- -
r.1!2rxJ y (~} 2 y3 (x J 

llnH pemeHnfi ( 3) aTo Bbxpa)KeHne npn I x 1 .... ·"" paCXOJlllTCHo 

0TCIOJl8 cneJlyeT1 'iTO ecnH Mbl XOTHM COXpaHHTb B OCHOBe CT8TllCTH'ieC

KOH Monenn Hnpa ypaBHeHne ( 2), noaBomiJOmee HafiTn pemeHne B aaMKHyToM 

8HanHTH'ieCKOM BH)le1 TO HeOoXOtlllMO rrpeJliiOnO)KHTb 1 'iTO OHO HMeeT MeCTO B 

KoHe'iHOH oonaCTll ( D ). 
11HTepeCHO OTMeTHTb1 'iTO K aHanorH'iHOMY BbiBOUY MO)KHO rrpnfiTH ll3 

'iHCTO ~ll3H'ieCKHX cooopa)KeHnfi /21. CooTHomeHne' (1) COBIIa)laeT c ycnoBHeM 

caMocornaco~aHHH nnoTHOCTH qacTnu n noTeHunana nnH HefiTpancHoro aToMa 

ToMaoa-<l>epMn. OnHaKo stnpo 5onee noXOJlHT Ha noH, TaK KaK cnocooHo 

· npRcoeJlHHSITb nanaromne Ha Hero HyKnOHhi. 8HeprRst <l>epMH 

E • p 

2 .... 
PP(r..) 

2m 
+ v (?) ( 25) 

paBHa He Hyn10, a HeKoTopotl: oTpHuaTenbH01i BenH'iHHe. B 5eapaaMepHi:.xx nepe

MeHHhiX BM9CTO ( 1) oy)leM HM9Tb TOI"Jla COOTHOllieHne ( E P = -e Vo ) 

.... .... 3/2 ' 
z(x) ~[y(x} -el 'e>o. ( 26) 

BBHJlY Toro, 'iTO nnoTHOCTb HyKnoHoB He MO)Ker obiTb oTpnuaTenclia, 

raMHnbTOHR8H B38HMO)letl:CTBHH HyKnOHHOI"O If M930HHOI"O rionetl: If COOTB9TCT

BeHHO ypaBHeHne ( 2) non)KHbi obiTb aanaHbi , B Kone'iHOti o6nacTn, rne 

z (X)~ 0 • r (;) ~ e . BHe 9TOH o5nacTH IIOTeH'unan JlOn)KeH COOTBeTCTBO-

B8Tb CT8TH'i9CKOMY CBOOOJlHOMy MeSOHHOMy rroniOo 

TaKHM oopaaoM Mbi rrpnxoJlHM K M'oJlenn, B KoTopotl:· rrnoTHOCTb HyKno

HOB o6pamaeTCSI B n'ynb He 8CllMIITOTH'ieCKll; a rrpll KOHe'iUb!X 3Ha'ieHHSIX' 

I x I • 

8 

~ 

l 

§3. Monenh KOHe' 

P accMoTpHM .cnenyJOIII~ 

npocTpaHCTBa, rne nnoTHoc 

.CaMocornaCOB8HHhiM IIOTeHUF 

MeaoHHhifi noTeHunan siBmieT 

M930HHbltl IIOT9HUHan HBmieTC 

Knet!Ha-fopJloHa. · · 

llr(xJ -rrxJ ... ·o. 

CooTBeTcTBeHHo B oe 

· rrnOTHOCTb raMHnbTOllll8H8 

noHHoro R MeaoHiioro nonefi, 

. o6nacTn ( D ) nrioTHoc1 

' .... 1 .:. ... 
H11 (x} .. 2 [vy(x 

HccneJlyeM ycnoBHH ClliHBaHH 

ue (S J oonacTH ( D 
finOTHOCTH raMHnbTOHll8H8 , 

nocKOnhKY y ( X ) HME 

Hlle HyKnOHO~ He HMeeT OC< 

xoJlnMo noTpeooBaTh Henpep 

T8K H ero IIpOH3BOJlHhiX1 ToE 

r(xJis - y(x) ls 
+ 

vr(xJis =VY ('1 
+ 

K aTHM ycnoBHHM·Heo5xo)lH~ 

Tetl 9HeprHR H8 IIOBepXHOCTH 

n, (xJ Is Hu r; 



IEHIHii ypaBHeHnii: ( 4) n ( 8). 

h( t) -+ oo 1 [:; [ -+ oo ) 1 TO 

( 23) 

r · paccMaTpHBaeMoro ypaBHe-

~)]2 

) 

' paCXOAHTCSio 

( 24) 

lHHTb B OCHOBe CT8THCTH'ieC

Haii:TH pellleHHe B aaMKHyToM 

HTb1 'iTO OHO HMeeT MeCTO B 

IY BbiBOllY MOmHO npHii:TH H3 

1e· (1) coBnanaeT c ycnoBHeM 

ana nng aeii:TpanhHoro aToMa 

aa HOH, TaK KaK cnoco6ao 

aeprHSI !J>epMH 

( 25) 

H'iHHe. B 6eapaaMepai,xx nepe

IeHiie. ( Ep .. · -e Vo J 

( 26) 

~ t4omeT 6hiTh oTpnuaTenhlia, 

~30HHoro rioneii:'n COOTB9TCT

. B KoHe'iHOii o6nacTn, rne 

:eaunan nonmeH cooTBeTCTBo-

ro. 

B KOTOpOii: ITJIOTHOCTb HYKJIO

a. npH KOHe'iHblX 3H8'ieHJISIX' 

··~ 

!l3. Monenh KoHe'iHoro Hnpa c peaKJIM KpaeM 

PaccMoTpHM cnenyromyro Monenh. B KOHe'iHoii o6nacTJI TpexMepaoro 

IipocTp8HCTB8 1 I'lle ITJIOTHOCTb HYKJIOHOB OTJIH'iH8 OT HYJISI1 OH8 CBSI38Ha C 

.caMocornacoBaHHbiM noTeHunanoM cooTHOllleHJieM ( 26). CaMocornacoBaHHbiii: 

MeaoHHbiii noTeaunan SIBnSieTcSI pellleHHeM ypaBHeHHSI ( 2). Bae aToii o6nacTH 

M930HHbiH ITOT9HUH8JI SIBJISieTCSI CT8TH'i9CKHM pellleHHeM CB060AHOI'O ypaBHeHHSI 

Kneii:aa-fopnoaa. 

11 y (;) - y(;) .. 0. (27) 

CooTBeTCTBeHHO B o6nacTH D ) Mbi 6yneM nMeTb HeKoTopyro 

nnoTHOCTh raMHnhTOHHaHa H 1 ( x) , onHCbiBaromyro BSaHMoneii:cTBHe HYK

noaaoro H MeaoaHoro noneii:, BHll KoTopoii: 6yneT o6cymnea anme (!l5). Bae 

.o6nacTn ( D ) nnoTHOCTb raMnnhTOHJiaHa JIMeeT np~cToii Bllll 

-+ 
H11 (x} 

1 -+ -+ 2 

2 [vy(x)] (28) 

MccnenyeM ycnoBHSI ClllHBaHHSI pellleHHii Y (; ) B aToii: MonenH Ha rpaan

ue ( s ) o6nacTJI D ) ' ae KOHKpeTH3liPYSI noKa !jlyHKUHOHaJibHblii BHll 

nnoTHOCTJI raMHJibToanaaa H 1 (;) 

nocKonhKY y (it ) nMeeT CMbicn o6'beMHoro noTeHuHana, a pacnpenene

ane HYKJIOHO~ He HMeeT oco6eHHOCTeii Ha noBepXHOCTH ( S ) 1 TO. Heo6-

XOllHMO noTpe6oBaTb aenpepbiBHOCTH Ha 9TOH ITOBepXHOCTli KaK ITOTeHUHana, 

TaK H _ero ITpOH3BOllHblX1 Toeo 

y (; Jl s .. y (;) l s 
+ 

(~9) 

(30) 

K aTHM ycnoBHSIM aeo6xonnMo npncoenHHHTh Tpe6oBaHHe ClllHBaHHSI nnoTHoc-

Teii: aaepi'HH Ha noBepXHOCTH ( S ) 1 a HMeHHO: 

H1 · (;) ls Hu r;) Is (31) 

9 



KOTopoe aeTpynao BbiBecTn, rrpoBensr aerrocpencTBeHHo BapbnpoBamre aaeprnn 

CHCT9Mbi 1 paCCM8TpiiB89MOH K8K tPYHKUHOli8ll IIonefi Y (;) H Z (; ) 

DpH'!eM HaAO y'!eCTb 1 'ITO IIOB9PXHOCTb ( S ) aanaeTCSI VPaBH9HH9M 

Y ( x) ... g 1 H Cll9llOBaTellbH0 1 CaMa SaBHCHT OT peiiieliHSio 

§4. HccneAOB8liii9 ycTOH':IIIBOCTII C~epH':ISCKOI'O stApa OTHOCHTSnbHO 

ManbiX ne!jlopMaunii 

MccnenyeM yCTOH'IHBOCTb c<flepH'!eCKOI'O srnpa OTHOCHT9llbliO MallbiX 

ne¢opMauHfi B paccMaTpHBaeMoii Monenn. ByneM rronhaoBaTbcsr Bbipamea:neM 

nnsr' aa:eprmr cHCTeMhi B 6eapaaMepllbiX rrepeMella:hiX. BbipameHHe nnsr · aa:eprnn 
. . 

B paaMepllbiX rrepeMea:a:hiX oTnnqaeTcsr oT 6eapaaMepa:oro TonbKO a:eKoTophiM 

rro~Tosra:a:hiM Ko9~¢nuneaToM ( ~2 V6 1 g 2 
) , 'ITO nnsr a:awe ii uemr a:e cywecTBeH-

HOo 

BocrronhaoBaBIIIHCb cooTa:owea:neM (18), a:eTpyna:o cpaay a:anncaTb 

Bbipamea:ne nnsr rrnoTHOCTb aa:eprHH B o6nacTH ( D ) : 

-• c[2 _J._ H (x).. -112 r t · r 
1 ... 2 . ... 

- 2 r3 rv r J l + c 1 + n r x J (32) 

. . 
rne r ( t) eCTb peruea:He ypaBli9liHH ( 2) 1 a KOliCTaliTbl C n C1 orrpe-

J:tenstiOTCst H3 ycnoBHSI ( 31) H paBllbl 

c 1 .. -c .. e ' (33) 

nocnena:nfi qnea: B ( 32) xapaKTepnayeT Mepy rrepeaopMHPOBKH MaCChi 

··HyKnOHa B srnepHOH MaTepHII 1 IIpH':IeM Z (X ) CBst3ali C Y (X ) COOTliOIIIe-

liHSM (26). 

DnoTnocTb aa:eprHH BHe o6nacTH ( D ) naeTCSI Bbipamea:neM ( 28). 

Y'IHTbiBast ycnOBHe CIIIHBaHHH ( 29) H ( 30) 1 llllst aa:eprHH CHCT9Mbl MO>KHO 

nony'IHTb cnenyiDIUHe Bbipamea:nst: 

3 3 ... -
- 1 ) d X - - e J (V r d s ) + £ N 

2 (S) 

3 1 
E(a a·.) .. -e f( -~y 

' Lm (D) VJ 
(34) 

cl>yHKUHH y (;) IIOll'!HllsteTCst ypaBH9liHlO ( 2) H HMeeT aa:anHTH'!9CKHfi BHll 

( 3) , . a senH'IHIIa 

10 

... 

- ."") 

jt. 

• r 

. , . 

N lr 
.... 3 

z(x)dx 
D) . 

rrporropunoa:anba:a '!Hcny qacT. 

Po I fl 3 
). 

'l'aKHM o6paaoM, rrony':I 

stBnstrorueeci· ¢yaKuneii rrapaM' 

Dpe)Klle BCero aaMeTHM,. ':ITI 

aaaqea:nnx napaMeTpoB n'e¢c 

KHe stnpa •. DpnqeM napaMeTp 

qecKoro stnpa •. flcao, '!To l:l 

BapHa~HH napaMeTpOB aem 

a:e a:eaaBHCHMhio 

PaccMoTpHM cnyqafi 

I aem I a l « 1 • 

Mcrronbayn stBa:oe Bbipa 

a:ne Ha:TepecyiD!llHX a:a6 :Benll 

c"c'l'eMi.1 (34) :8' nepBOM .114 

nony'!HM cnenyiDmee Bbipam4 

3 .2 2 
E(ct,aem) - 2 $ X' I 

a o .j~ 
rne X' .. X- .j2 (1- -;;-)--z 

( a .. a 0 ) , orrpe)lenseMbifi 

MH a 0 H e cnenyromHM c 

sh(X !.j2 
ao X/ V'l' 

... e 
Dp'H rrony':IeHHH Bb!pamea:Hst (a 

nHBO /lnst TstmenhiX srnep. 



--------------..,...--...,------~--------,---------------~--------

~BeHHO aapbnpoBaHne sHeprnn 

me!i ·y(t) n z (t) 

_) aaaaeTCn ypaBHSHHSM 

OT pSIIISHHn. 

oro Rnpa . OTHOCIITenbHO, _ 

1 napa OTHOCHTSnbHO ManbiX 

>1 nonb'aoBaTbCSI BbipamenneM 

ElbiXo BbtpameHne JlnSI sHeprnn 

i3_MepHoro TOnbKO HeKOTOpb!M 

nSI name!i uenn ae cymecTBeH-

, neTpynno cpaay nanncaTh 

I ( D ) : 

(32) 

KOHCT8l!Tbl C H C l onpe-

- (33) 

~epy nepeHOPMHPOBKH M8CChl 

~BSI38H C Y (; ) COOTHOllie-

) -- aaeTCSI BbipamenneM ( 28). _ 

nst' SHeprnn CHCT9Mbl MOIKHO 

~ ~ f(V r is) + f N 
: -· (S) 

(34) 

. j 

1 r 
I .. 

l 
t 
I 

\ 

1 
·l 

j 

~ 
:j 

T 
1 
~ 

(35) 

nponopunoHanhl!a ~ncny ~acTnu B nape A (Kos~~nuneHT nponopunonanbl!OCTH 

Po lf!3 ). 

'faKHM o6pa30M1 nony~el!O npoCTOe Bb!p81K9HHe JlnSI sHeprnn CHCT9Mb!1 

nanSIIOllieecn. 4JyHKune!i napaMeTpOB ne4JopMaunn a em n a re ... 2,3, ... , I m I~£~ 

llpemae acero aaMeTnM, ~To peiiiennn ypaanenn!i ( 2) n ( 27). npn nyneBbiX 

aaa~ennnx napaMeTpoB ae4JopMaunn ( a £m .. 0 ) onncbtBaroT c4Jepn~ec

Kne stnpa. _ llpn~eM napaMeTp a coBnanaeT c napaMe:rpoM a 0 nnst c~epl!.' -

~ecKoro napa. Reno, ~To na~a ycnoenn coxpanennn ~ncna ~acTnu (35) 

eapnaqnn napaMeTpoe a fm n a npn naMeHeHnn ae4JopMaunn noeepxnocTn 

ne neaaencnMhi. 

PaccMoTpHM cny~a!i 

I aem I a I « 1 . (36) 

J1cnonbayn nBHOe BbtpameHHe ( 3) ann y (;) H nponaeoan paanome

HHS HHTepecyromnx aac eenn~HH no ManbtM napaMeTpaM (36) ann sneprnn 

ClfCTSMbl (34) B' nepBOM ae:Hc~eaaromeM npn6nHIK9HHH no I aem I a 1 • 
nony~HM cneayromee Bbtpameane: 

00 e 2 

:I I a e I a I ] HN ' m.......e m 
3 ,2 2 ,[2 

E (a. a e ) - -2 ~ X ' [ 4" + -
m X' 

(37) 

--- - - - a 0 v2 -a 0 
X' ... X -y2 (1- a J-rO--af. 3necb X - paanyc c4Jepn~ecKoro stnpa rae 

( a ... a 0 ) 1 onpe.UenneMbi!i ycnoeneM z (X ) .. 0 H cestaaHHhiA c napaMeTpa~ 

cneayiOIIIHM COOTHOlli9HHeM: 

-ll2 
-~ - 1 . 

sh(X!-../2 ao _ __;_.....,.: __ 
X'/ V'l" 

(.38) 

llp'n nony~ennn Bbtpameanst ( 37) npennonaranocb1 ~To X » 1 1 ~To cnpaeen-

11 



I 

I 

Heo6xonnMo TaKme. oTMeTHTb, qTo ycnoane (30) cnpaaennnao c Toq

HOCTbiO no qneHoB -1 I X H BbtnonHs:reTcs:r rrpH onpeneneHHOM sHaqeHHH 

napaMeTpa ~ 

e ~ + r 3 - 2 ..; 2 1 - o,os6 . (39) 

Hama sanaqa caenacb- K nccnenoaaHHIO Ha aKcTpeMyM BbipameHHfi .· (37) rrpH 

yqeTe ycnoBHs:r (35). TaKHM o6pasoM, nepen HaMH THrr~qHas:r sanaqa Ha 

ycnoBHbiil: aKcTpeMyM. Bocnonhs~aasmncb MeTonriM HeonpeneneHHbiX MHomH

Teneil: narpaHma, MOmHO ITOK838Tb, qTo B HaCTO"s:riiieil: MonenH c!flepHqeCKOe 

Sl.llPO s:rsns:reTCfi ycToil:qHBbiM OTHOCHTenbHO ManbiX ne!flopMaUHil:o EcnH B Bbipa

·meHHH (37) nepeii:TH K pasMepHbiM rrepeMellllbiM, To ntis:r TnmenbiX c!flepnqec-

KHX .11nep (X >> 1 ) 9HeprH.II CHCTeMbi HMeeT BHn 

E -tA + {3 Ai/3 (40) 

Ill 
rne t .. -16 M aB ( eM. ) , a 

3 re Vol ( p. ro .,l 
f3·-r G

2 I 4rr p. 
(41) 

3necb napaMeTp Tf · yqHTbiBaeT To, qTo -o6biqao B !fleHoMenonornqecKoil: !flop

Myne · nns:r pannyca s:rnpa R = r 
0 

A 113 non panHycoM rroHHMaroT TaKoe . ero 
. . . . 

sHaqeane, rrpH KoTopoM p (R)- L p (0} B oTnnqHe oT onpeneneHHs:r (38). 
2 ' 

Momao rroKasaTb, qTo ero saaqeHHe rrpn6nHsHTenbHO nocTos:rHHO rrpH X >> 1 

H paBHO ::, 1,35. G - lleKOTOpa.ll KOHCTaHTa, orrpenenneMafi COOTHOlUeHHeM 

(48). 
HeTpynHo y6enHTbc.ll, qTo sennqnaa pasMbiTHn rioaepxaocTH, a cneno-

BaTenbao, H Macca · MesoHa p. Te me, qTo. H B pa6oTe I 11. IToaToMy nns:r 

pueHKH aenHqHHbi f3 · BocnonhsyeMcs:r qncneHHbiMH sHaqeHHSIMH napaMeTpoa, 

axons:rmnx B BbipameHHe ( 41), nonyqeHHbiMH B I 1 I. Torna npH sHaqeHHs:rx 

-1 -· . . 2 
napa'MeTpOB e = 0,1 • p. = 0,444J, r ... 1,14J' Vo "' 40 MaB H G I 4rr = 
:::< l I 4TT ll'l 2,25 ( B pa6oTe I 11 rrocne nHSISI BenHqHHa 3aBbilU9H8 BnBoe) 

nonyqnM, qTo {3 -:.. 0,25 Mas. 

12 

·• ., 

...... 
I 

1 
+ 

·, TaKHM o6pasoM, xoTs:r 

SIBnSieTCSI ycToi!:qHBbiM OTHOCH 

HOCTHOi!: ·aHeprHH {3 OK83biBaE 

3aaqeann f3 -.:. · 17 Mas, qTp l 

- §5. ITnoTHo 

HeTpyllHO y6ellHTbcs'r,, qT 

HeHHSIM ( 2) H ( 26) t HMeeT im 

H, (;) 
1 .... . 2 1 
2 rv r J -+2 

. .... . 2 
4 (V u) +2uihy2 + T ~ 

- e3_z_ r 2/h 
u2 

4/3 
- u 

rile nnn yno6cTBa o6osaaqeao 

u2h(xJ z2h(;J +i 

3aMeTHM, qTo ecnH 4>Y.R 

TO rrpOHCXOnHT B38HMHOe COK 

imx nsyx·, qTo H naeT B03M 

BHneTb, qTo rrpH u2/J = y STI 

.raMHnbTOHHana H ( ;) , cooTBe'l 

ITonesao TaKme oTMeTHTk 

THqeCKH COBrranaeT C COOTBe~ 

B pa6oTelll H rrpHBOilHT K'IT 

nnlOT H9CKOnbKO qneHOB, KO'I 

TeprrpeTHpoBaHbi KaK oTpamaiC 

HOCTH rrnOTHOCTH H rroTeHUHar. 

H3BecTeH,TO,cnenosaTenbHO 



He" {30) cnpaBeAnHBO C TO'I

IpH onpeAeneHHOM 3H8'1eHHH 

{39) 

TpeMyM Bblp8)!(eHHSI" { 37) npH 

l HBMH THnH'IHBH sa~aqa Ha 
''! ·,. . 

IAOM HeonpeAeneHHbiX MHO)!(H

TO"SI!Ueit Moi:tenH c<PepHqecKoe 

IX Ae!lJopMaUHii. EcnH B Bbtpa-

11 · TO AnSI TSl)!(enbiX c!lJepH'IeC-

BHA 

{40) 

{41) 

o B 4JeHoMeHonorHqecKoii <Pop

~H~coM noHHMaiOT Ta~me __ ero 

~nH'IHe oT onpe~eneHHH { 38). 

TenbHO nocTOHHHO npH X >> 1 

onpeAenSieMaSI COOTHOWeHHeM 

MbiTlHI noBepXHOCTH 1 a cneA0-

1 B pa6oTe I 1/. noaTOMY AnSI 

lblMH 3Ha'leHHSIMH napaMe"TpOB1 

B Ill. TorAa npH- sHa'leHHHX 
" 2 

l , : V0 ... 40 MaB "H G I 4rr :; 

!SISI BenH'IHH8 38BbiWeHa BABOe) 

I 
I 
I 
1 
I 
I 
! 

t 

f r ·-

-, TaKHM o6p830M 1 XOTSI B paCCM8TpHB8eMOii MOAenH c<t>epH'IeCKOe SI~po 

HBnSieTCSI yCTOii'IHBbiM- OTHOCHTenbHO ManbiX Ae4JopM8UHii 1 Koa4J4Jn:uHeHT noBepx

HOCTHOfi 9HeprHH ~ OK83biB8eTCSI 3H8'1HTenbHO MeHbWe 9KCnepHMeHTanbHOrO 

aHaqeHHSI ~ ';:. 17 MaB1 'ITO HBnHeTCSI 1 KOHe'IH0 1 HeAOCT8TKQM A8HHOfi MOAenn:. 

§5. nnoTHOCTJ'> raMHnbTOHHaHa HI (X) 

HeTpyAHO y6eAHTbCHI 'ITO nnoTHOCTb raMn:nbTOHHaHa 1 rrpHBOASIWaSI K ypaB

HeHHHM { 2) H ( 26). HMeeT BHA 

H ( -+J 1 "r-+ J2 + L 2 " 5/3 1 4/3 
1 x = 2 v r 

2 
y + 3 u - sy u - 2 u + 

- u 
4/3 

rAe AnSI YA06CTBa o6osHa'leHO 

2 
9 

(42) 

(43) 

3aMeTHM 1 'ITO ecnn: tPY.HKUHH y ( x-+) H z(.x-+) CBSI38Hbl COOTHOWeHHeM { 26) 1 

TO npOHCXOAHT B38HMHOe COKpameHHe BCeX qneHOB 38 HCKniO'IeHHeM nocneA

liHX ~Byx", 'ITO H ABeT B03MO)!(HOCTb YAOBneTBOpHTb ycnOBHlO { 31), JierKO 

BH)leTb 1 'ITO rrpH u2 / 3= y 9TH JlB8 qneHa eCTb He 'ITO HHoe, K8K nnoTHOCTb 

-+ - { t:3 
raMn:nbTOHHaHa H ( x), cooTBeTCTByiOmaH ypaBHeHHIO 2) npn C =- C 1 .. -.. · •. 

DoneSHO T8KlKe OTMeTHTb, 'ITO ecnn: e = 0 , TO Bb!pa)l{ean:e AnSI ( 42) rrpaK

TH'IeCKH COBIT8AaeT C COOTBeTCTBYIO!UHM Bbipa)!(eHHeM AnSI nnoTHOCTII 9Hepruu · 

B pa6oTel 1/ H rrpHBOAHT K- nony'leHHbiM TaM ypaBHeHHSIM, 0Tnii'IUe COCTaB-

, miiOT HeCKOnbKO 'lneHOB1 KOTOpbie, K8K OTMe'lanOCb Bl 11 1 MOryT 6biTb HH"":" 

TepnpeTUpOB8Hbl K8K OTp8)!(8lOIUHe cyiUeCTBeHHbie B SlApe a<i>!lJeKTbl HeOAHOpOJl

HOCTII rrnoTHOCTH II ITOTeHUHana. TaK K8K TO'IHblll BHA TaKoro p0Jl8 _qneHOB ~e 

USBeCTeH,T0 1 CneAOB8TenbH0 0 9TO OTnH'IHe He HBnSieTCSI npHHUHITHanbHbiM, 

13 



B pasMepllbiX nepeMellllbiX no llyKnoJJJJoii:· nnoTJJOCTH · H Meso lillO My nomo 

( h = C "" 1) nnoTliOCTb raMIInbTOJIHalla. HMeeT BIIn 

-> 1 ... · ·· 2 . 2 . 2 5/3 2 B 3 . 
H 

1 
( r ) .. - [ V rp ) + ..1!:.. rp + c T ( 1 - -- ~. ) + G rp T + 

2 . 2 3 T 

4/J . 2 B J . 2 I/J . [ v T] 2 1 B
3 

+ a T ( 1 - -- ) + f3 rp T + y --:;:iTi' (1 + - -) + 
T2 . T2 J 6 T2 

(44) 

fir v c/JJ 
+ 8 

[v¢)2 
T 2 /J + E p (7 ) K ' 

T z/J cf> 

rAe c - ( 3 /10m ) ( 3 r/ / 2 //3 

r2hrtJ .. ·P2h r 1 J + B . (45) 

a KOHCTa!ITa B CBSI3aHa C 9Hepi'neii: E F COOTHOIIIeJJIIeM 

B = -2m EF ( 2 I 3 r/ J 
2
/J . (46) . 

3necb m. - Macca cBo6onHoi'o HyKnoJJa. 

KaK II B pa6oTe/l/ 1 eCnH BhlnOnHHIDTCH COOTliOIIIeliHH 

P ~I 2m .. V
0 

, 
( 47) 

rne P0 - COOTBeTCTByroiilHH Po I'paHII'IllbiH IIMnynbC 4>epMll1 

c 2 IIL 2 
.. 5 Vo I Po (48) 

a TaK)Ke BXOnHIIlHe B BbipameHIIe ( 44) K09¢qlHUIIeHTbl a 1 f3 1 Y 1 K H 8 IIMeiDT 

onpeneneHIIbie saatieiiiiH 1 To ypaB!IeiiiiH . nBH)KeHIIH paspeiiiaroTCH aaannTII'IeCKH. 

3TH 31Ia'leHHH paBHbi: 

a 
1 ( 3rl zh 

2o 2 ) m 

Po (49) 

14 

... ~ 

I 

i 
I 
~-
I 
I 

·j 
I 

~ 

i 
'[ 

. 2 
2 

f3 
4G 

= -5- r 3172 / 
1 3172 41 J 1 

y = 3G2 (-2-) I--; 

5 317 2 2/J 
K ""- ( --) • 

3G 2 

8 .. 3 ---
4G 

( .!..:!..:_,)2/ 
2 

, OTHOCIITenbiiO <t>nsuqecKo: 

JJOCTH saepi'?n (44) aeo6xonnlli 

'!neaa B (44) cooTBeTCTByroT r 
Ilocnenanli qnell - Mepa ·nepe! 

·pn~: E*= m* -m., n6o saepi'IIH 

CHCTeMbl A - CB06oniibDi. HyKno 

nHeTCH saTpynllnTenbHhlM naTb 

TepnpeTaunro ocTanbiibiM 'lneaa 

HOM cnyqae E.p .. 0 (~ = 0) o6E 

1 

1. B.B. Ba6HKOB • .H<I> 1 .!Q, 51 

2.' B.B. Ba6nKoB. l1sB. AH ( 

PyK 



rrnOTHOCTH H Me30HHOMy nonro 

2 . B 3 .. + 

3 
-:pJ +G¢ T 

(44) 

p(;) ' 

• (45) 

menneM 

( 46) . 

( 47) 

bC lf>epMH1 

(48) 

:eHTbl a 1 {3 1 Y 1 .K H 8 HM9IDT 

HI pa3pemaroTCSI aHanHTH'IeCKH. 

(49) 

l 
I 
I 

I 
I 
f 
I 
I 
['-

! 

I 
J 

l 
I 
J 
l 

(50) 

(51) 

5 ( .1..!!_ /h -~-K "" 3G 2 m 
(52) 

8 
3 (~)2/3 1 

"" --- (53) 

4G 2 m 

0THOCHTenbHO $H3H'I9CKOft HHTepnpeTaunn 'ln9HOB BhlpameHHSI AnSI nnoT

HOCTH aneprn~ .(44) neo5xoAnMo CAenaTb cneAyromee 3aMe'lanne. nepBbie ABa 

'lnena B ( 44) cooTaeTcTBYIDT rtnoTHOCTH · aneprnn cao5oAHoro Me3onnoro nomi. 

OocneAHHH 'lneH - Mepa ·nepenopMHpOBKH MaCChi HyKnoHa B SIA9pHOft MaTe

pH~: E * .. m * - m., n5o aneprnsr cncTeMbi oTC'IHTbiBaeTcsr oT aneprnn E "" Am 

cncTeMbi A - cao5oAHbiX nyKnonoa. B oTnn'lne oT pa5oTbi/ 11 3A9Cb npeAcTaB

nsreTCSI 3aTpyAHHTenbHbiM AaTb 5onee nnn M9Hee npo3pa'IHYID $H3H'IeCKYID HH

TepnpeTaUHID OCTanbHbiM 'lneHaM nnoTHOCTH raMHnbTOHHaHa 1 XOTSI B npeAenb-

HOM cnyqae EF "" 0 ( g = 0 ) o5e MOAenH npaKTH'IeCKH COBUaAaiDTo 

n H T e p a T y p a 

1. B.B. Ba5nKOB. Hct> 1 .!.Q, 509 ( 1969). 

2. B. B. Ba5nKoB. lisa. AH CCCP, cep. $n3., ~ 2034 ( -1 970). 

PyKonncb nocTynnna B nanaTenbcKnfi oTnen 
22 oKTg6pg 1971 rona. 
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