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llBe.n:emie 

}(ar, II3B8CTHO, IIOHJITUe pe30HaIICa 11.JTII KB83HCT[ll(1!0l!apHoro COCTO,Iilli:I 

B KB8IITOBOii Mexamme au.no BBe;n;eHO 11epBOH8'!8JlI,HO ,Il:,JJJI o61>JIC!!8HIDI im.ne- . 

mm d,:.pac11a.ria TIDKeJIHX .ff,I(ep. Pe30H8HCHOe ~_OCTORHlie xapaKTepasy~TCR 

RCMII.nerccHllM s11a1IemreM :meprmr E=E
0 
-i r /2 · · ypaBHeHTr Elpe;n;mrrepa, . 

rrpi-r'l'.eM rmuuaR 1IacT1> :mepruu ;n;aeT nepoJITHOCTn pacrra.].\a. I/. i3 pesoHaHc'"'." 

l!OM C.JIY'Ia8 ::mepr1m E JIBM8TCJI ocooo:i. To,rrwti-IIOJliOCD:!l Ha IWLlII.lleitcIIOii 

rr.nocrwcTH ::meprn:u MaTp11~ paccemnrn '!aCTIIUbl Ha 110TeHU1rn.ne. l1sy1Iemrn 

pe30HaliCOB II .I\pyrHX rrpouecCOB, OIU!CHBaeMHX HerrpepllBHLIM crreI<TpOM, .ffB.nJI­

eTCJI aitTYa.nnHHM He TOJU,IW B RJLepHoii <I,usur<e, HO u .I\pyrrrx 06.nacT'X ~m- · 
smm, B '!aCTHOCTH, B ;,10.neeyJI.r.pHofi, aTOMHOH u xm.nrirec1wii .t.:asnKe 

2- 7( 
i.3 HaCTORll(ee BpeMR CYll(8CTBYIOT pa3.nI!'!Hhle MeTO.I\bl BU'!UC.nemm peso­

H8HCHUX rrapar,rnTpOB' IIO.I\p06Hhlll o6sop ITO. HIIM p;aH B pa60T/
2/. Tpy,r~IIOCTb 

E BLl'!IICJiemrn rrapm,19Tp_OB pe30HaHca COCTOHT B TOM, 'ITO BOJIHOBD.ff cJ.1YHI<l(HR 

,lTOrO COCTORHIIR" 3KCIIO!leHl(U8Jll,HO B03pacTaeT TIO 11.0.IJYJIJO C pOCTOM r H 

He MOY.:eT paccr.mTpnBaTI>CJI KaK- BOJIHoBaJI rliyHKUHH B o6bl'!HOIA cuuc.ne, rro­

c1<0JII,1cy OH£! He UIITerpnpym.m C KBa,n;paTOl.1, T. e. 
cP 

.Ju2 (r)dr-oo 
0 

COCTO.filmii OTMeTIIM CJie-
_.,. . 

Cpe.nu pa3BUTHX. rc1eTO,JJ;OB BH'!HCJiemm -pe30H8HCHUX 

.IJY!Oll(lie: .• 

I. iileTO,JJ; KOMIIJieI<CHor0. IIOBOPOTa/2/.. . . . . 
2. f.1eTo.n; BCTpe'!noro HHTerpnpoBamra nmr. MeTo.n; <Iimtca-fy,n;mrna/7 I. 
3. j;foTO,JJ; CBJI3aI{HHX RaHaJio:sl 4/. ' 

· .j3 M9TO,JJ;e ROMIIJ18KCHbro IIOBOpoTa pesoHaHCHYJO ll.JYHKl(IHO npeo6pa3y:oT 
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B IIHTerpupyei\f.{10 C KBa.n;paTOM, M .na.nee pernaeTCJI o6bl'!HaR 38,IW'l:8 Ha ~06CT,­

Bemme 3HatJ:e•nm ,D;M KOMIIJieKcnoro sHa'!eHnR ::iHeprmr., IIecMoTpR Ha Rai1;y-

1uy:rocR rrpOCTOTY, MO)KeT B03HUKHYT:O Tpy,D;HOCTI, rrpu BH6ope yrJia IIOBOpOTa 

IWMIIJieI<CHOii IIJIOCKOCTH. 

13 pa6oTe/6/ MeTo.n CBR38HHblX KaHa_JIOB lICIIOJII,3yeTCJI B C.7JYtJ:ae' r<6r- ., . J 

'r 
' 

.na rnnp1rna pe30H8HCa r l\1HOro MeHnllle, tJ:eM IIOJIOJK8IIII8 pesoHaHca, T .e. )i 

( < < E
0

; Pa3JlUtJ:I!Ue OIIpe;n;eJieHlill pe30HaHCOB .IIpH _BUIIOJIII8HliII IIOCJ19,JJ;.:.. :( 

Hero yCJIOBIIJI lI rp£1HIIIJ,bl UX IIpUM8HHMOCTII. paCCl\lOTpeHbl B pa6oT/5/. ,Ue- , . , 

T8Jll,HO paspa6oTaHa ''ra.MOB-nporpaMMa1117~ p88Jll13YIOillaH M8TO,Il; BCTpel!Horo . 

IiHTerpupoBamrn OT TO'!eK . r=O U r=R >> 1 co . ClllIIB8HUe1'! UCI<OMO-: . 

.2 

© 06-1.enmimHLIH HHCTHTYT .11i:tepHLIX Hccne.11oe1111nlt Ily6Ha; 1991 

ro perneHHR B H8KOTOPOH-ITPOM8JeyToqHOH TOqKH, BH6op KOTopofi 38.BHCHT OT 

KOHKpeTHofi 3a,riaqH. ToqHoc·Th aToro )3.JiropHTMa yxy,11rnaeTcJI c · Bo3pacTaHH­

eM B8JIM4HHl,l r. 
~em,· HacTom;iefi paooTbl - · pelliJ,ITb sa.ria'!Y BWI;1CJ1emui: KOMIIJI9KCHHX 

pesoHaHcHUx aHeprnii KaK sa,n:a-qy Ha co6cTBeHHl,le sHa'IelllilI. Pacm,1bTpem!6 

TaKoH rrocTaHOBKII sa,n:a'In rr:pe,ucTaBJmeT ,rnTepec ,!1JlJI cos.uarlliff e.um10ro 

3JII'Op1ITMa 13ll'I!fC.'19HlIB . napaMeTpOB ;urcrgieTHOrO . II HeIIpeph!B!Ioro crreKTpOB 

u ,n;Jm r.moro'IHCJiemrux nprrJioJI:eHIIfr/2-7 / 

I. 1IocTaHOBK8 38.IlJl'III 

Paccr.10Tp:rr1, sa,n;a-qy rroTernma.JlbHoro pacce,rmm sapm1teHHHX tracT1rn; 
~~/ . ·. . 

Lu,.u"(r)+(k2- e(e+1) 
r2 •. 

u(r)=O, r=O 

Uc(r)-UN(r))~(r)=O , 

u(r)~sin(kr- 2ln2kr- l~ '+ (>e + o) r➔ oo , 

(I.I) C 

(I.2) 

(I.3) 

r,n;e u (rl= 3-il - ,ua.JlbHO,IJ;ei-icTBYKJITLIIlI K'JJIOHOBCKJiil" IIOT9HIU1aJI, 
C r 
: ~ =arg r<l:+1+ir) _ - r<yJIOHOBCI,a.fI clJasa pacce,rmm. . 

Ilpe,11IIOJ"IQ;KIIM, 'ITO IIOT8HIJ;UaJI U (r) CTpeMHTC.fI K HYJIIO Ob!CTpee, 'I9M 

cyJiononm,u;':1 noTeHll;IiaJI npl'! :r.!·oo . , T .e. irMeeT acru.m;oTilliY 

o> 

UN(r) = L c./ri • 
i=2. 1 

(I.4) 

.i30JIHOBa.fI (JJYlI~ill, HM9IOIIl8R aC:HMIITOTHI{Y (I~3), SKC~OHeHIJ;HaJTI,IIO B03pacTa-· 

8T TIO MO.nyJIJO IIpH r - oo , 8C.JIH 

k=k1+ik2 k 2 < O· (I.5) 

' Rama tieJib - cC.)opMyJrnpoBaTb ncxo.UHYIO sa.ua-qy I<aK sa.ua-qy 1!8 co6cT-

BeHHHe 3Ha'!emm. OTHOCHT9JII,HO H9II3B9CTHOi! B8JIII'II1HH k Ha iWH9'IHOr,q 

IIHTepBaJie ( o, R ) , r.ue R»1 •· .JJ,n/I sToro ,11ocTaT01rHo HaiiTn 

o,11Hopo,uHoe KpaeBoe ycJioBne Ha npaBoM KOHIJ;e · HHTepiiaJia ( o, R · ), . 

rwno.Jlbsy,r acnMIITOTmcy pemeHHJI npn r ~ oo • PaccMoTpHM ,uBa· cnoco6a 

@opr-rupoBamm rpaH:II'IHoro ycJIOBHJI npn r -<::P 

LI'. IlpH r-oo _BOJIHOBYKJ CJ.]YH~ U(r) MOJKHO IICKaTb B mme 

u = f
0

n sino£(r) + g
0

ncosoc(r) 
(I.6) 

l'lr . c-
ol. (r) = kr- ,z ln2kr. - '"'2 + Ge + o , -

r.ue .r·.. . .... ,~~,## ·c-i.,-, ~••••t,-'\ 1,:•'1'.l'I,_., • 
, .;., ,.1 ;,Jt,J.r.c, ,,1; •. ~t :·,m.,tU'.)'1 \ 

~ , rJ:•:Zf!!tt3 r;-c: .:~~,13;.;;u1s2 
. h' • . . f, 

~ f!'A~· J'1•'""ffJ;Hhi .: ~f-t;;J .--.. ,i~·, __ J~ 



.... a
1 

·a2· 
f. (r)= 1+ - + 2 + - on ___ r r 

·a 
+ _!:!,. 

rn 

Tl, 

g
0

n (r)= L b ./rj 
j=1 J 

HafmeM _ nponsBo,u;mrn 

u(j)=f. (r)sino<.(r)+g. (r)cos"'(r)·, j=1,2 
Jn · Jn . -

r,u;e 

f 1'n (r) = f~n (r)-k• g
0

n Cri , g1n(r)=g~n(r)+k•fon(r)' 

- -2 ~ 
f

2 
(r) = f" (r)-2kg' (r) -k 'f

0
n (r) - 2 g

0
A r ) n : on . on _. . r 

.:. -2 t? 
g 2n(r) ,=g"

0
n(r)+2kf~n(r)-k g0 n(r)+ -'I f

0
n(r) 

- . r -
k=k- 1.... r . 

(I. 7) 

(I.8) 

ITo.r,:cTaaJmI (L6), (I.8) B (I.I) IIJ1IHTh!Baa ac11MTITO'r:mcy noTeHr-1naJ1a 

(I .4)' MOli(HO onpe)l;eJJHTI, Irn::Ji)JJ.l!ILU'ie!ITU ai ' bi B (I. 7) O,l]JI03Ha<I-

HO C IIOMOI[\I,IO (j)OpMJJI 

j-2 

bj 
ci. - (f(f+1)+c2+iz2..:.(j-1)j) + (2j;,,:1)ebj..;1+~c3+rnaj_.:2-m J-1 - -

2kj 

(I.9) 
j-3 

a - bj_.1 (j:-1)j-:-c2-2:z.-lct~1))+(2j-1). 12 aj-1-~cc3+tnbt-]-m 
j -

2kj 

j=1,2, •••• ,n , a
0

=1, b_m=O, m·~·o 

CyMMhl B BllpallteHiffiX (I.9) C'IJiITalOTC!T :paBHUMU HyJTIO, ecmrnx Bepxlllie 

npe,u;eJlb! MeHI,I!!e HyM. 

IIpn T8KOM,Bll6ope IWS-lx};liIU11eHTOB (I.9) r)y1mwm (I.6) y.JJ;OBJ19TBOp!TCT 

ypaBHeHHIO (I.I) C TO'IHOCTI,10 ,u;o 'IJ19HOB'nopsmmi 0~kr)-:-<n+2 >) , -· 

KOTOph!Mn MOJKHO. npe1Ie6pe'I1, npn -OOJII,IillIX n , _ ecm1 I k I• r > 1 • 

0.JJ;Ho ns onpe,u;eJiemm pesoHaHca CJie,nyeT HS Teopnn pacce.fIHHJT, n ono 

38KJIID'I8eTC5I B T.OM, 'ITO ::meprrut pe30H8HC8 COOTBeTCTByeT srm-qeHIIlO (])83!1, 

npn KOTOpOl1I npn!IBMaeT M8KCUM8JlI,HOe 3Ha'Iemrn ce'IeHne 'ae, (E) ' • 3-ro 

3H8'I6HUe (J?83ll paBm/1 / ' ' • ' -

~ = 2n+1 :/[. 
2 

4 

(I.IO) 

\ -

I 

Ee.JUI J1IeC'l'I, :3TO paBeHCTBO, TO !IS iOPMYJl (1.6), (I.8) CJle,IJYOT paBeHCTBO 

-(-f
0

n cosB+g
0
nsinB)u'-ff 1ncosB+g 1nsinB)u=O, (LII) 

l')\9 'B(r)=kr-'2_•ln2kr- e~ +'6"e. 

Ii11e;(0T8Bl1B fjn , gjn ,u. B Blr;J;8 

f. =f\1l+ ifC~l. g. =gC~>-+z,/2l 
Jn • Jn Jn ' Jn Jn Jn 

, j=o, 1 ; U=- u1 +iui. ,. 

D!,l,I!;eJT.1r:,1 nou1ecTBem;y1J II rmm.iyro •rncTu ypaBHeH::m (I.II). Tor,JJ;a, ·c y 'BTOM 

lim th k~r ;=-1 ; . II,QJIY1I88;:l COO'l'HO!.:le!E:.01 
r-.,,. 

_u; (r)+ .i\1 (r)u1+B 1 c'.riu 2=0 
(I. 12) 

u 2(r)+ A
1 

(r)u2.:.B
1

(r)u
1
=o, r➔ oo, 

r.ne 

. ii:1 Cr) 

. (1)' (2) ' 
(fon -gon) (f(1)+g<2~)+ (f( 2 )-g(1l) (g( 1)-f( 2)) 

- 1n 1n 1n 1n on on 
~ , 

B1 Crl 

-<fc2>_g<1>> ,gc2>_ :i:<n>+~fc1i;+g·c2> 1 cf<2>+g<1> 1 1 n 1 n ' on _ on 1 n 1 n on on 
A 

(I.I3) 
,· 

A= Cfc1)_ g<21>2 + 
on on 

(f(2) + g(1))2 i- 0 , 
on on 

,r--,... oo 

Coonromemre (I_.12) MOJ:aro paccr,mTp1maTI, ;mi- KpaeBoe ycJ10B1re ,IT,Jl.fI ,)y1m-

uni-i u, - 11 u2 , B IWTOpOlll 1W~J;(HIWieHThl n:, !I ii, 1 , OlJ'.eBlI,I\HO; 

3llDilCJ'IT OT HelI3'.B0C'l'I-IHX k1 k2 - , a Tal::.:Ke 0'.I' <mc.,1a 'IJ10HOB 

n B' pa3JIO.JKemuns (I. 7) . 
I .2. .i3Topoii crroco6 c}.lopr,mpoBaHU.fI rpnmrrrn01'0 · ycJIOBM npn r -· (y;) 

COCTOUT B UCTIOJII,30B8HUU MeTo,u;a · wrrJ,JJJepemmaJII,l!Oii nporoam1'9!1wTopui[ 

II03BOJUWT Ha'VJ IIpe,n:CT8BUTI, pewemre ypamremm (I.I) B BH,I(9. 
- ' , 

u; + A1 (r)u1+B 1 (i)u2=o 
(I.I4). 

u 2. + A1 (r) u 2-B 1 (r) u 1 ="9 , 

r,u;e 

5 



-A
1 

(r) 

B1 Cr) 

_ a.
1 

a
2 a-+.-+ -

o r ·r2 

a 
+ 2 

r3 

1, 1 1 
b +_!_+~+.2. 

o · r r2 r3 

(I.15) 

Jierno rrpoBepHTI,. 'ITO ll3 ypaBHeH11.:i ( I. 14) CJie,JzyeT ypaBHeHne (I. 1) C 

TO'IHOCTI>IO Ocr-
4

) • • 8CJUI Bb16paHll K03<½;HI~ll'.9HT1! B (I.15). CJie,eyro-: 

IIJ,RM o6pasoM: 

ao=k2, ti=k
1

, a
1
=o, 

0 • 
. 1:i,=-2 . 

a2 
k1 tz + k2d1 k 2tz - k 1d 1 

2'R' 
, b2=~ 

2 2 2 
_ (k 1 -k2 ) (d1- ~ )-2k1k 2 (1-d1 )Q, + O,Sk2c

3 
a3= ~2 

2k . (I.16) 

. 2 · 2 2 
_ 2k 1k 2 (d 1+ 2 )+Ck1-k2 ) (1-:-d

1
)7 - o,Sk1c

3 
b3 . . 2k2 

d
1
;,,f(£+1)+c

2 
. k=k2 + k 2 

1 · 2 

,llJIJI Toro 1IT06bl IlOBilCHTI> TO'IHOCTI, Bbl'IllCJ18Hll.fI,H806XO)J;HMO BRJllO!mTI> B 

· (I. I 5) CJie))yI!llRa 1IJ18Hli; 

HTaK, Mb! HM88M rpaHH'!HOe yCJIOBll8 (LI4) WJ.ll'. BOJIHOBb!X cwmcumt 
u 1 11 u 2 npl! r-+ oo • HHTepecHo, 'ITO np11 n=2 rpaHI11IH08 

YCJIOBlie (I.12) C TO'IHOCTI>IO Ocr- 4
) ' COBila,I(88T C ycJIOBI1eM (1.14), 

n B npe.I(eJie .r .... oo OHll llM8IOT . BU,ll; 

u;+k2u 1+k1u 2=o 

u 2+_k 2u 2-k1u 1=o, r-oo 

(I.17) 

OTMeTIIM 'l!TO BTOpoti cnoco6 IT0JIYtJ8HM.W rpaHiitJHOro ycJIOBMJI (l. 14) He CBJI3aH 

C orrpe,I(eJieHneM pesoHaHca· (I.IO). y CJI0Bli8 (I. 14) IIOJ!y'IeHO KBR CJ19,I(CTBI:I9 

ypaBHeHWA (I~I ) rr_pn r-oo. , li rr'oaTOMY MeTO,I(MKa MD.lit9T Clb!TI> rrp:IIMeHe­

.Ha n1:il! qiopMHpoBaHI!l! rpaHI!'IHHX ycJioBirn ,wm sa.I(ai:r B .I(McKpeTH0M II Hanpe-
- ' / 

pb!BHOM cneKTpax. 

6 

.,. 

\ 
!~ 

'1,'' 

2. :.:leTo,p: ne~eHIDI sa,n:ai:rn ., 

HemrneftHYIO 38,I(ai:ry (I.I) • ( I.2) • ( I. 14) MWilliO perriaTI> Jll60 C IlOMOJIU,IO 

1errpeo11BHoro aHaJiora MeTo,D;a Hl,IQToHa1IO·l2/, Jrn6o ero ~o.n;rrg;iIIKawm · · 

B, l4/, xopomo saperrn1110H.I(oBaBlillIX. ce6JI · npn perneHHn pasJI111IH1tx HeJmHeil­

H.b!X 38,I(a'I TeopeTU'I8CIW:ti lj,'USHilli. 

'iT06bl npMMeHUTI, MeT0,I( K ,I(8HHOll HeJiliHeilHOll sa,I(ai:re OTHOCliTeJII>HO 

l!eU3B8C;Hb!X ( k 1 ,k2 ,u
1 

,u
2 

· ); "HeO0XO,I(UMll eme ,nBa ,I(OITOJlHHTeJThH.b!X YCJIO-

BI!.ff, KOTOp.b!e 0Y'JJYT ncrroJII>SOBaH.bl ,nJlJi Bbl'PACJieHlIJI rronpanoK OTH0CnTeJII>HO 

coJcTBeHHHX suai:rerm.H k
1 

, k
2 

• KaK us:secTHo, o6wiHo ,nJJJi STOY. n;e-;-
JIII ncno.rw3Y8TCJI YCJIOJillie noprmpOBRII BOJIHOBO.il <JlyH~Im; K CO:Ka,Jl8HIDO, KaK 

0TM81I8HO B!:IU.:e, B P.830H8HCHOM C0CTOJIHIIB Ollf\ He H0pMI1pyeTCH B 06111IHOM 

CMHCJ18. B pa6oTe 7_I5/. • BHepBh18 IlORaSaHO . . 'ITO B rtatreCTBe Hop:,lbl ·· 

I BOJlfI(JBOJ ,)yri~1111 M0JKHO B<!JITI, Bilpa;;,;emrn 
I 

(ll 
~V 

lim 
oC-+o 

00 

S ~r2 2 ·• ,e u (r)dr_ 
D 

liyCTI, u H 
A 
u 

i:raiomne · pasJU11IHllM 

Hee nponsBe.I(eH11e 

- ,nBe · co6cTB8HHble r}lymw;mr sa,I(ai:rn {I.I)""'.(I.3), oTBe­

co6cTB9HHb!M . ;=rnai:reHrurM . k . n k ·. Onpe.I(eJmM BflYTpeH..; 

3JieMeHTOB no IJ.lOPMYJI9 . 

.• . . oo· ·2 

<.u,v:;, = lim_ J e-oer u(r)v(.r)dr 
of.-+O+o 

0 

(2.I) 

B pa6~Te1161 c, UCTI0J!h30B8Hl18M M,ll,811 perymrpl1381\MM TIO 38Jlh,ll,OBI1tzy TI0Ka-;- . 

38H0, tJTO ,,._ eCJIII "' <.u,u::,, =O k;i!k 

<. u,u > = 1 . , _ ecJIU · _k. ""'. rrp0CT08 co6CTB8HHOe SHai:rerme. 

0TM\)THM, Tamie, 'ITO B pa6oTelI61 BBe,IJ,eHo ,I(J_)yroe B03MOJKH09 BHYTPBHHee 

npmI3B9,I(8HI19 C BSOOM exp(-cx.r) : 

TarurrVI o6pasoM, sa,I\ai:ry (I.l),(I.2),(I.14) B!ilSCTe' c ycJioBneM HOp­

MnpoBrtn (2.I) Moii,HO paccMaTpHBaTI> KaK HeJllIHeiJ:Hoe_ <F.{HKD;IIOHaJII>H0~ ypaB­

Hamre 

0THOCUTSJII>HO 

K0MII0HSHTbl: 

lf ( z) 

cf(z)=O (2.2) 

z=Ck1 ,k2 ,u1 ,u2 ). • • 3,I(ec:r, qiym~ r.p UMeeT l!STIIpe 

, . d2 

<f,<z) \ / Lue(~d-2 B(k,,kz,rl)Eu_ '· 
r, 

<f2 (~). 

lf'3(Z) 

<f4 (z) 

{1u: u(O) r=O 

l 2ui(~ A(k
1 

;k
2
;r) )Eu, 

< u,u> -1 

7 

r=R:>>1 



r.n;e. E - e,IJ;IIfili'IHM MaTpim;a, 

Tu2:x2, u=(u
1
,u

2
) 

n B II A • RBa.n;paTHHe l,laTl)Ifil;H pa3L1ep1rnc-

~.·· EaK. BII,ll;HO !I3 ypaBHernfi 

CR no tlJop~;yJiaM 

(,r.1 ) , SJleMeHTH LmTpIID;U B 
~ • ! . 

B11 ~ B22 ~-kf - k 2 ~· {1e+1) . 2~k1 
2 r2 - UN- r 

2~2 
B21 =~B12 = 2k1k 2 .-

r, 

our,e.ne.mmT-

8.rreMeHTH MaTp1m;u A , onpe11eJlllIO'l'CJI B 38BHCIIMOCTU . OT Bl100.fl8 '!!IC.Tia n 

B pasJio,.;emmx ( I. 7). Hemme,':\Hn.fI 3a.n;a11a . U .2) :ielI!aeTcJI c 

noMOll\I,lO .. !,!O,Il;II(}Umlll;mr HenpepHBHOrO aHaJio!'a M8TO.n;a HI,lOTDHa/13,·H/ C npu-

, IAeHeHH0M M8TO,n;a ,ll;l!CKpeTirnar:um TIC npocTpaHCTB8HHO/t rrepe!J8IIHO;[ r KY-

. OH'l8CKHlt. cnJiaiiHOM. 3TOT aJiropRTM no3BOJI.fI8T H8XO.D;1ITJ, pewemrn zX C 

TO'IHOCTJ,JO 0(h4 ) . Ha paBHOl.!8pHOlI C8TK8 rne(O,R) rrp:rr OOJIJ,IJJHX R • 

3. Pe3VJU,TaT11 'IUCJ18HHHX 3RCII801'L'<i8HTOB 

. B sa.iiai:rax .ff,ll;epHoi1 0rrnxrKH npxr 1rny11emrn npmmx peaRl(lril rrepe.n;a,r 

OOJII,lilOe 3Hatremrn m,rnIOT O,ll;HO'I8CTII'IH118 BOJIHOB118 ()_,yHKil;l~U yp3BHemr.i tipe­

.n;.1rnrepa CO cr11epII118CYJTiM CHMM8TpU'IlillM noTeHI~HaJ!OM CaJCCOH3..;.By,n;ca • .B H8C­

TOfill\80 BpeM.fI 3TOT rroTeHUIIaJI IIO.iJY'!f',JI nau6oJiee umporwe pacrrpo0TpaHe1me 

rrpn: omicamn-r'·cTpyKTyphl-:U cBoircTB !1,ll;ep. c y1<eToM crrirn-opouTaJU,Horo 

nsarn,w.n;ei1cTBIIB on uueeT BII.n;/17 I · 

UN(r) = -.V f(r)+~Vo ddf (j(j+1)-e(e+1)-0'.7'i) 
. o r r · (3.I) 

[ 
r.-.R , ] 1 1 /3 

f(r)= 1+exp(--0 ) - , R =r A • a o o 

r.11e J.- IIOJIHH::i MGr,!eHT. 

J3 R8tI8CTBe ITpI1.'ll8pa paCCMOTpHIA pearonno yrrpyrol'O paCCe.fIHH.fI 

H8llTPOH8 Ha ,mpe CBl1HUa 208Pb (A=208, z=82 ) . IlpH STOM napaMeT-· 

. pLI nOT8HUIH.lJI,a ( 3. I) IIM8IOT CJ10,Il;YlOII1H8 3Ha'!8HlI.fI/rn/ • a =0. 70 '!}l,1, 

r = I.27 WM, v . = 44.4 !AsD, :ev = 16.5 Mai3. 
, 0 0 , 0 

.B .Ta6.IDIIJ;e I IIprme.n;em,1 pesyfilTaTH 3Ha'!emri1 E1 l1 -E2 (MaBJ .D;JIH 

pa3J1Il'IHHX COCTOHHIIW, a TaKJKe l)83YfilTaThl pa60T1/18/,, IIOJJY"'l8HH118 M0TO,Il;OM 

· BCTpe'!Horo HHTerp11ponamm.IIoc1<0JIJ,ey E =k2 /c ··· , c = 2m/~ 2 , TO 

B0JIII'!I1H11 E 
1 

E2 BW!l1CJllilOTC.fI no g/OJ)M:}JlaM 

E1 

2 2 , 2 k 
k1 - k2 k1 2 

c E 2 = ~ - r /2 • 

8 C 

.d 'lllCJ18i!HhlX pactreTaX BlryTpeHHee. npmrnBe,n;ew .. rn (2. I) Bwrn:CJIJIJIOCI, IIO 

<J.iopMYJie Cn:MncoHa co sHa11eHn:eM MaJioro napaMeTpa o<. = 0. OI. IIapaMeTpl 

·ceTKH BH6paHl:l R=30, h=0.125 • KaK BH,IJ;HO H3 Ta6~ I, pe3YJII,T8TH 

HSXO,ll;llTC.fI B xopomeM corJiaCIDI C p83YJII,T8TaMll pa6om IS/. ' 
Ta6JIBIIa I . · 

lJOCTOJ11IllJI E1 -E 2, 
E/18/ 

1 
-E/18/ 

2 

Oj 13/2 5,4106 0,0095 5,4! O,OI 
OK 11/;i, 5,029I 0,00!2 5,03 0,00 
1h11h. ,2,2509 O,ffi62 2,25. 0,03 
1 h 9/.i 5,4006 0,7I84 5,40 0,73 
1 L r.3f:, 7,6654 I,0552 7,66 · I,04 
211/;_ 2,0948 0,8525 .· 2,IO 0,87 

0TM8THM, .'ITO npe,Il;JlaraeMHH aJII'OpHTM Bli'mCJ!8HIDI pe30H8HCHl:lX 8H8~ 

rmi IIpHMeHHM T8Kllte B CJIY'I89 ,n;HCKp9THoro CII9KTpa. B 8TOM.CJIY'I89 C'IK"'."' 

TaeTca, 'ITO . k
1 
= o , k=ik

2 
• Tor.n;a ypaBHeHHe (I .I) npmmMaeT BH.It 

u"+(-k2 - ect+1') - U )u = 0 
·. • · · 2 2 · N 

r 
11 ,IIO!lOJIHHeTCJI rpaHl11<HblMU YCJIOBl1HMII 

u(O)=o· r=O 

u' +k2u=O ,, r-oo , 

npli'leM nOCJ!9.n;H99 YCJIOBHe llOJIY'l80TCJI HS ( I. 2I) npH r _:. 00 • IlOCKOJll,KY 

B 8TOM c.nyqae BOJIHOBM.°<WHKUWI u !tIHTerpHpyeMa C KBa,Ii;p8TOM, .TO, CK8-

Jllil)H09 npoHSBe,n;e!llie (2.I) onpe.n;eJJJieTc.fI c ex =O ·' • )lJm .n;aHHDro. npHMepa 

.n;mcipeTHHe co6cTBeHHHe 3Hai:remI.fI Bll'IIIcJieHH · IIpu pa~JIIItIH11X cocTOJIHIDIX, n 

pesyJU,TaTH noJIHOCTJ,JO COBIIaJll'l c aHaJiorl1'!HHMH pei3yJI:r,TaTaMu pa60T11/18/ . 
3aKJito'!emre 

Ha OCHOBaHim rrpoBe.n;eHH11X pac'!eToB U nx cpaBHe!UI.fI C aHaJIOrII'!H11MU 

BH'IIICJ181II1JIMU, IIOJIY'l0HlillM1I pa3JIIIt!llbiMI1 crroco6m.m, MOJKHO c,n;eJiaT:r, Bh!BO,ll; 

0 TOM, 'ITO npe,Il;JIOJK8Hllhlli M8TO.D; 1/lOJKeT 6hlTI, ycirenmo npm,1eHeH ,JJ,Jlff HaXOl!(­

.n;eHIDI pe30HpHCHhlX COCTOmmH B sa.n;ai:rax Teopmr mi;pa. Ilp81'IMYinOCTBO hl8TO­

.n;a, 11a Ham B3rJl.fI,ll;, COCTOIIT B TOM, 'ITO OH IIpHro.n;eH 0,Il;HOBper.!eHIIO B .n;I!CR­

peTHOM li Henpepllmio',1 CIIeRTpax II .n;aeT pe3YfilT8Tll C ROHTpomrpye1.1oii TO'!-

' · HOCT:r,10, IWTopaJI !.lOl!mT dHTJ, npn Heo6xo.n;r1inocTn rroBHrueua. A.nropnTM y.n;o6eH 

,JJ,Jlff peamrnaIJ;Irn na 3l3M. I<pmne Toro, MeTo.ii; MOJKeT. 6HTi, npnMeHeH ,JJ,Jlff onpe­

. ,neJieHlm H9113B8CT!illX IIapaMeTpOB IIOT8HIJ;IIaJia ITO sa.n;aHH1lM 3Hff'I8HiliIM gas11 

paccenmm. 
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