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BaeMaccoBbie T ..:.u K- MaTpHUbl nnR· _HyKnoa-HyKnoHHbiX 
noTeHUllanOB C y~eTOM KOpOTKOllGHCTByromliX Clln no 

MonenH rpaHli~HbiX ycnoBiili 

noKa3aHO, ,~TO BHeMaCCOBble t,- 11 K -MaTpllllbl B Monenll rpaHli~HblX 
ycnOBJIH MOryT 6b!Tb nony~eHbl .C l!CllOnb30BSHJIGM TOnbKO rpaHJI~Hb!X ycno
BJIH nnR BHeMaccoBbiX B'onHOBbiX t\>YHKUJIH, B cny~ae noTeHullana, neacTBYIO..: 
mero BHe. panllyca rpaHli~HbiX ycnmi11ft, paccMaTPliBae·MbiH · MeTOA noaBonR!'!T 
npocTbiM o6paaoM nony~RTb nepeaopMRpoBaHHbJe ypaBHeimSI T11na nRnnMaHa..;, 
JllBRHrepa. LleTanbHO paccMoTpeHhi S -KoMnoaeHTbi t :..··11 K -MaTpRU nnSI. 
BHGWHero noTeHURSna' SKCllOHGHURSnbHOH t\>opMbl, noKa3aHO, ~TO C SKCnepli.:.. 

MGHTSnbHb!MH S -¢aaaMR HyKnOH-HyKnOHHOrO· paCCGSlHii:Sl llO 400 MsB COB- . 
MGCTRM·a uenaSl cepRSl TSKRX noTeHURSnOB, OTnR~aroWHXCSl: pallRYCOM rpaHR~-

.· .. 

HblX ,ycnOBRH, 

llpenpHHT ()61.~,1l)UieHHOrO HHCTHTyTa g,nepHbiX HCCJle,noBaiDdi. . 

' ' .·. :~6ua, 1974 

Efimov V. N. , Schulz G. .. P4 - 7722 
Off-Shell T and K -'Matrices for"N-N PotentiJls 
Taking into Account Short-Range Forces by 
Boundary-Condition'Model · ,.-.. ., . . _.' t. . • • E ' It has been shown that the. off-shell T and K-matri:;-

ces can be obtained-by means of boundary conditions impos~ 
ed upon the-off-shell wave function only.· With a potential 
outside the 'bo'imdary condition radius the' proposed method 
permits to deduce, in a rather simpleway, a renormalized 
Lippman-Schwinger equation. The·S-components'of the T and 
K-matrices ·are considered in detail using a potential of 
the exponential type in the exterior region. For such ty
pe;> of potentials a rather effective method fo;-,:!=actoriz
ing the K matrix is given •. Parameter fits to the 

1
50 and 

3s
1 

phases are presented for several values, of the boun~ 
dary condition radius. . Preprint. ·Joint Institute for Nuclear Research. 
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·· §I. BeeoeHue ,· .._,, .. 

B TeopeTH'Ie.cl<ax .:. pac'leTax · caoiicTB TpexayKnoHHLix 
··. cacTeM iia ocaoae ypa'alleaaii clla,IJ;.z£ee:8a B nocne;iiiee apeMH '' 

WHpoKo B:cnonL3YIOTCJI .· TaK_ aa3LIBaeMLie peanacT~'Ie_cKae . 
llOTeHIUianhl, cornacoBaHHLie C 3KCnepBMeHTanbHhiMB ·,D;aH';' · 
HWMB no ayKnoa-ayKnOHHOMY B3aBMO;J;eiicTBBJO 8 'wapoKoii 
o6nacTH 3Hepraii /;J;o ·30CY·400 M3Bf. llp_~ ·3aepragxcno-

. pJI,D;Ka .HeCKOnbKHX c(>TeH M3B cY...ecTBeHHLIM o6pa30M npo-· 
JIBnJleTCB CBllbHOe'OT-TanKHBaHHe B ofinaCTH Ma'nLIXMe)KHyK-:. 
noauwx· paccToJlaaii~ TaKoii ·xapaKiep Jl.D;epaLix cHn aa ManLix:. 
paccTOJIHBJIX M~)I(JIO HMHnipo:Ban~. B-:.«!>eaoMeaonor_aqecJ<Hi' 
llOT.eHU,Banax C. llOMOllJ,biO npOCTLIX MO,D;eneii "' MO,D;enH TBep
.zi:oro Kopa /t I . ana 6onee,_. o6meii MO;J;e.na rpaHH'IHLix ycno
aaii /2/. B Mo,D;ena rpaHH'IHLIX ycnoaaii· aKna;J; KopoTJ<o
;J;eiicTBYIOllJ.HX can . y>iHTidBaeTC~ BBe,D;eHHeM Ha HeKOToi>OM .. 
pa'iayce /pa.D;ayc. J<opa/.rpaaa-.laoro ycnoa:HJI ;J;HJI norapaljJ.: .. 
lliaqecKoii npoa3ao;J;aoii aonaoaoii'ljJyaKu.ila~ .Ha paccToJIH~Jix;'· 
npeBLIWaiOllJ,HX pa.ziayc rpaHH'IHbiX ycnOBHB, BJaHMO,D;eBCTBHe 

· Mo)l(eT'~onacwaaTbc·,{ileJ<oTopLIM noTeau.aano·M. · 
.. Ka:~ .H3Be.cTHO, JI,D;pa HHTerPaHbHLIX ypaBHeHHB clla,~J;,D;eeaa 
awpa>KaiOTCJI qepe3 ;J;ByxqacTH'IHLie aue:Maccoawe t -MaTpa-
u.w. · Cne.zioaaTenLHO,· B03HHi<:aeT aonpoc o6. ·onpe,D;eneiiua 
BHe:MaCCOBOB l ·MaTpBU,hl ,IJ;HJI peanHCTHqecJ<HX llOTeHU,HaROB -. 
c oTTanJ<aaaiiaeM aa Mam.lx paccToJIHHJlx, onHcLiaaeMwM Mo~ . 
ienbiO rpaHH'I~hiX yciioaaii. B '-lacTHOCTH, B 3~0M cnyqae ;J;iiJI .. i •. ·' 

t ·~MaTpauw. aenb3JI 3anacaTb ypaaaeii:ite JlannMana-Waaa
nipa. O;J;HBM a:i'' MeTO;J;OB nocTpoeHHJI l -MaTpBiihl B~O,D;ena 
rpaHB'IHLIX · y~cnOBHB JIBn.ReTCJI B_Be,D;eHHe.~nceB;J;ODOTeHU,Hana, 
BOCilpOH3BO,IJ;JIUlero ;J;n.R BOHHOBOH,IjJyHKUHH npaBHJibHOe .3Ha· 
'leone nor:apnljJMB'IecJ<on npoaJati·.nuou ua panuyce J<opa/31 · ... ··<· 

"',;: 
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'· 
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,IJ;pyroii: noJJ.XOJJ. pa;JniiT B p~6oTax /4 I, rJJ,e noKa3auo, 'ITO ue 
3aBHCs~g OT 3HeprHH norapHWMH'IeCKas UPOH3BOJJ,Has Ha 
paJJ,uyce Kopa MO:>KeT 6wTL nonyqeua c noMO~LIO ueKoTopoii: 
npeJJ,enLuoii: npo,neJJ,ypLI, npHMeHeHHOB K noKanLHOMY noTeu
nuany cnenuanLuoro BHJJ.a. B 3TOM cnyqae nonuonas WYHK
nus BHYTPH paJJ,Hyca KOpa TO)I(JJ.CCTBeHHO o6pa~aeTCS B uynL: 
AuanorH'IHOe_-06CTOSTenLCTBO HMeeT MeCTOH JJ,nS UCCBAO
UOTeH,UH~na /3 I c rpaHH'IHLIMH ycnonuaMH, lie 3anucs~MH 
OT 3HeprHH. 3TOT WaKT MO)I(eT 6:WTL HCUOnL30BaH KaK HCXOJJ.:
HLIB nyuKT JJ.ns nonyqeuus npaounLuoro n:wpa)l(eHHs JJ.ns 
BHeMaCCOBOB t -MaTpHU:W. B pa6oTe/5/ _ 6LinO n_oKa3aHO, 'ITO 
BBeJJ,euue rpaHH'IHoro ycnonus ua paJJ,uyce KopaJJ,nsnora
PHWMH'Ie CKoii npoH3BOJJ.HOii nueMacconoii: aonuonoii: -WYHKUHH 
H ycnOBHS o6paitieuug B uynL ·3TOB WYHKUHH B o6naCTH KOpa 
OKa3LJBaeTCS BUOnHe JJ,OCTa TO'IHLIM JJ,nS. nonyqeHHS BHeMaC-
conoii: t -~aTpunw n Mo~enu rpaHH'IHLIX ycnonuii:. · 

.- PaCCMOTpeuu:b:rii: B /S MeTOJJ. MO)I(HO C'IHTaTL B HCKOTO
pOM CM:WCne "'IHCTLIM" MeTOJJ,OM rpauHiiH:WX ycnOBHB, TaK· 
KaK OH He Tpe6yeT BBeJJ,.eHHS UCeBJJ,OUOTE!HUHanoB 'HnH HCUOJIL-
30BaHHS npeJJ,enLHLIX npOiteJJ,yp JJ,ns noKanLHLIX no~eH,nHaiJOB 
cnel(HanLuoro BHJJ.a. -HH)I(e noKa3auo, KaK B paMKax 3Toro 
MeToJJ.a MoryT 6LiTL nonyqeuw nueMacconwe t- u K -:MaTpu
n:w B MOJJ,enu rpaHH'IHLIX ycnonHii. B 6onee peanucTH'IeCKOM 
cnyqae, KorJJ,a sue ·paJJ,uyca Kopa JJ.eiicTnyeT ueKo~opwii: no
Teunuan, npeJJ,naraeM:wii: MeTOJJ. no3nonseT nerKo nony'IHTL 
nepeHOpMHpOBaHH:We ypaBHeHHS THna· llHUUMaua-lliBHHrepa 
JJ,ns qacTeii nueMacconLIX t - _H · K-MaTpun, cns3auuwx· c 
BHeUDIHM UOTeH.nHMOM.' -

B KaqecTBe KOHKpeTHOro·npHMepa paCCMOTpeu .neHT
panLHLIB nueumuii: noTeunuan 3KcnoueunuanLuoii wopM:w. 
B 3TOM cnyqae MO)I(HO ni3ecTH cepHIO noTeunuanon c pa3-
nH'IHLIMH paJJ,HyCaMH KOpa, OJJ,HHaKOBO. XOpOWO OUHCLIBaiO~X 
S -~3LI uyKnou -uYKnouuoro · paccesHHs nnnoTL 

JJ.O 400 M3B. ,D;ns nueumero noTeHIUiana 3KcnoueunuanLuoii: 
4lopMLI .ziau 3cWJeKTHBHLIH CUOC06 -WaKTOpH3anHH S -KOM?tOt · 
ueHTLI K -~aTpunw, oc:HonauHLiii ua MeToJJ.e MoMeHTOB .6 -

peweuus HHTerpanLHLIX ypaBHeHHH. 
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§2. BHeMaccoeble t - u K- -MampUflbl e MooeAu 
zpaHU'IHb:X yCA08UU -

PaccMoTpHM noTeunuan V (r) ,YJJ.OBneTnopsro~iiycno.BH- .
SM, npH KOTOpLIX HMeiOT MeCTOypaBHCHHSllunnMaHa-IUBHH- _ 
repa. C'IHTas 3HeprHIO E nono)I(HTenLHoii, MO)I(HO onpeJJ,e
nHTL napnuanLHLie e -KOMUOHCHTLI ·_ t- H K-MaTpHn cne

JJ.YIO~HM o6pa30M: 

· te ( p, k, Z) = 

Ke{p,k,E) 

j r 2 d rj e ( p r ) V ( r )' 'l1 e k ( r , Z) , 1 11 
0 

00 • 

J r 2 d rie ( p r) V ( r) '¥ e k ( r, E) , 12/ 
0 Z "' E + i ( , E >0 . ·-

KoMnoueHTLI te u Ke uopMuponaubi ycnonusMH: 

te ( k, k, k 2 +. i 0) = ~- e 
1 8e si,n or· 

Ke ( k, k , ~ 2 ) =_ + tg a e , -~ 
- rJJ,e oe - _napnuanbHaS wa3a paccesHHB.: BHeMaCCOBLie 
· nonuonwe wyuKnuu 'lle k , nxoJJ.B~e a 111 u 121. yJJ.on

neTnopsroT ypanueHHSM llunnMaua-lllnuurepa: ' 

'¥Fk(r,Z)=ie(kr)- jr~ 2 dr'~(r,r',Z)V(r')'¥e.k (r~z), ; 3; 
0 -

00 2 (0) . ' 
'l'fk (r,E)=j e ~kr)- / r' dr 'Ge (r,r.',E)V(r ')'l'fk (r ',E.), 141 

rJJ.e 

Gf(r,r',Z)=~jp2d .if(pr)jf(pr') 
rro p~--~~-

p2-z 

(0) 2 oc 2 
G f(r,r_',E) =-:-;; f pdp 

j e (p r ) j e (p r ') 

p~-E 

lSI 

16/ 

'·- . 5· 



'· 

, .. 
·';'. 

... 

j e(x) -. ~4Jepaqecxue IPY..HicnHH Eeccemi. 
)J;n.11 KOpOTKO,I{eHCTBYJOUulX UOTeHIUianOB 'V (r) H3 BLipa

>KeHHH /5/ H /6/ Henocpe,nCTBeHHO c.Jle,nyeT aCHMUTOTHqe-· 
CKHH BH.I{ BHeMaCCOBLIX BOJIHOBLIX liJYHicnHH 'l' fk ( r-+ oo )·: 

- . (I)· -
'l'£1. ,Cr. z) :;: j e (k r) + i ,rz t e ( '! z. lc, z) h e ( v z r ) • /11: 

'l'a(r,E)::::ie (kr):... y'E Ke<iE,k~E)ne (yEr), _. /8/ 

r.ne. h.\0(x); ne (x) - ~liJeputlecKHe IPYHicnHHTaHKeJIJIHHei-. 
MaHa.· BHeMaCCOBLie . 3HaqeHH.Il MaTpH~ t e H K f·. MO>KHO 
BLipa3HTL ·qepe3 4JypL'e·-KOMUOlleHTL1 'I'£k (p,Z),-w:-fk.( p,E) 
cooTBeTcTayroutilx BHeMaccoaLix aomtoBLIX IPYHK~Hii: 

~ .. . . ' . . 

. t 0 (p, k,.Z)-=; (p
2
-Z) ['I' £k (p, Z)- ~ o (p~k)], 

L ' p ., 
. . 

Ke(p,k,E)= ;(p
2
-E)['l'£k(_p,E) ~-~ o (~-k)]. 

/9/ 

/10/ 
" . . p 

Upu nonyqeHHH n'ocne,nHero · cooTHoweHH.Il: onpe.ne.neuHe ;6} 
CqHTaeTC.Il, .KaK 06LJqHO, 3KBH8aJieHTHLIM CJie,nyro~eMy: , . · 

~ . . . . . 

(0) . . . 

'Ge (r,r',E)=_ ~ fim[Ge(r,r';E+id+Ge(r,r',E...;..;i£)]. /llf._ 
f->0 . . . 

~--

if 

-- .. ,j 

.; 

,. 

"' ...... t"· """"". ' ~ 
.,;$'· 

;'· 

cooTaer~TBeHiio c rpaiiilqHLJMH ycnoBH.IIMH /7/ a /8/ npu 
r :.. ""· · Bo-aTopLIX, H3 oilpe.nene'uui /5/- a /6/ cm!.nyeT' 

· CB.Il3L Me>K.Ity. i>:- H · K · '- Ma.Tpu~a:M:H /71: ~!.r.. : , . e . e . . ..... .· ,. 
. -. 

. -~-~ 

Ke (p,k,s1=te(p,k,~2.+i0)-:i~- te (p,~,s2.+iO)te (s,k,s2 +iO) 

- ' · · . . i +i s t e < s , s ; s 2 + iO) . : 

'-' 

/14/ 

:··. 

~ IlpHBe,neHHLIX BLJWe COOTHOWeHHH .BllOJIHe . .I{OCTaToqHo 
.I{Ji.ll.TOrO, qT06LI nony'IHTL npaBHJILHLie 'BLipa>KeHH.Il.I{ll.ll BHe-

; MaccoaLix t- ii K -MaTpH~ B Mo,neJIH. rpaHaqHLJX ycnoaui. 
~:::-·Ey.neM cqaTaTL, cne,ny.11 paGo<tf/5/, qT? Mo,nenLHLI}~ ~~e:Mac-_ '·· 
· COBLie BOJIJIOB.Lie liJYHK~HH ,tp £k _.' ,Y.ItOBJieTBOp.IIIO'I_', ycno- · 

BH.IIM: 
(c) 

·'l'. =0, 
fk::c .. 

~· 

r < c , /15( ~--

· d (c) . (c) 
c[-r'l' ] . =f [r'l' 1 

dr fk.· 'r=c e· . . fk •:r=c .. . . ~ ... 

/16/ 
":' , .... ·. 

'• 

r~e c - pa.I{Hyc rpa~aqHLJX ycnoaui; --£ f . - HeKoTopwi ae-: 
_:_~e'cTBeHHLIH MO,nenL!ILiiinapa'MeTp. B qa'cTHOCTH, f e """" co-. 

OTBeTCTByeT MO,nemi TBep,noro Kopa pa,nuyca C. KpoMe TOJ::O, 
· :·6y,neM TaK>Ke cqJITaTL,qTo ·a'o6nacTH r >~c--':BLJnonHJIIOTCJI 

-coo'THOWeHHJI /7-10/. TaKoi no.nxo.n Ka>KeTc.ll Haa6onee. 
npOCTLIM H JIOrHqHLJM H B npHHIUille OTJIHqaeTCJI OT :MeTO.I{a, 
·pa3BHTO.ro B pa6oTe /4/, · OCHOB~UlHOro. Ha HCllOJIL:iOBaHHH;' 
ypaaueHHH /1-4/ 8 HeKoTopoii np~;ienLHOH npo~e,nypLI, npu
MeH.eMoi K noKaJILHOMY llOTeH~any cne~HaJibHOrO BH.I{a 
a o6nacTa r < c • ·... · 

., 

. :' lfl BLipa:>KeHHH /7-8/ CJie,nyeT 1 qTO B o6na~TH r ;> C . BOn-

--

·> 

.. 
' 

0TMeTHM .nanee .naa qiaKTa. Bo-nepBLIX, iniTerpanLHLie ypaa ~ 
HeHH.II /3/ a I 4/ 3KBHBane,HTHLI .ItB4J4JepeHIUiaJiLHLIM ypaaHe

.r HH.IIM ~~.,~- · HOBLie IPYHK~HH · tp;<;:! · 6y~yT HMeTi. au.n: •7 

·.'2 . . 

[~ :+ l_ ~-~ +Z~V{r) ]'I' (r;Z)~(Z-k2)j' (kr)' 
dt" r dr .r : . fk . . e , /12/ 

I • 

l 
.. . . 

(c) •'/ _: - ( c) - . (1) " - . 
. tp fi.Jr ,:Z) = j e<kr)+i y'Z t f ( y'Z ,k,Z)hf\J y'Zr), .·:::· >;~17/ . .. ~ .. 

i 2 ·d . f(f 1) -. . .. 2 1131·-:.:"· .. ;. 
[ .dr 2+ r.dr - --;T+E-V(r)] 'l'fk ,(r, E)=(E...:.k ) ie (kr) ··.-;. 

( c) . . ·. - (c) - . -
'l'fk'·(r,E)=J f(k~)-y'E,K.e (y'E,k,E,)nf (~E~), 

. . . ~. 

/18/ 

·. 
7 

6 .~··. 



I. 

! 

c'ornacuo KOTopoMy, Y'IIITLIBas rpaHH'IHoe ycnoaHe (16/, 
uaxo~M ~LIP~:>KeHHs ~ns 3Ha'lemli MaTpH:u t ~c) · H K<e ua 
nonyMaCCOBOH UOBCpXHOCTH: 

r~e 

. . g e (kc, f e) 

(c)(yZ,k,Z)=_:;z_ (I)(·'Z c,·fe) te . v De v 

g (kc, f e ) 
1 e -=---l•J - k E ) ~ --:= - ) 

Ke (..JE, ' YE De <VEe, fe 

g (x,f )=xj (x)~(e +f )j (x), 
e e .e-1 e · e 
(1) . (1) (1) 

D f (x,ff) =Xhe_
1
. (x)-(f +f(nf (x), 

D f(x,ff )=xnf_
1 

(x )-(e. +fr)n e(x). 

/19/ 

/20/ 

(c) · (e) 
BHeMaCCOBiale :meMeHTLI t e . - H K e -MaTpH:uuaxo~JIT~ 

CJI H3 Bblpa:>KCHHH /9-1.0/ H /_~ 7-\~/ C Y'ICTOM ycnOBHJI /15/: 

. (c).-
(c) t e (yZ,k,Z) 

. t e (p,k,Z)= ---

ie<izc) 

[ i e (p c > :_ i...; z < p
2 ~z > x 

(1) - - 2 . 
x h e ( y Z c ) Fe (p, y Z)J - (p -Z) Fe (p, k) , 

( c) 
K e (p,k,E) = 

(c) -
Ke (yE,k,E) 

ie<vEc) 

- 2 
[i e (pc )+ vE(p -E) x 

8 

./21/ 

/22/. 

-l 

... 

• ( r 

:~ .. 

"-"'"' 

··---;;. 

"' 

_ .. ":..· 

-~.' _,;: 

... "':•.:.-:: 

. - .. -:· .. 2·· . 
x n e ~ y Ec ) F, f( p, y E)]- (p -,::. E )Fe .(_P, k) , . 

", ".-/ . .- .. ' 

r~e 

c 2 . . 
Fe (p!k)= d r drje(pr)j.e(kr).:, 

., 

·KaK yKa3LIBa.i:Iocb Bbl~e, B /21/. Z = E + i ( , c 1- 0 . , 
'ITO o6epne'IHBaeT. c~p~MoCTb HHTerpanof~rPH Bbi'IHcneuu:H 
<IIYPbe -.K.OMUOHeHTbl .Bonuoaoi <IIYHK:UHH 'l' fk ( r, Z) . /17/. 
IIpH orpu:uaTenbHbiX :mepru.H~_(E=- y2 < :0) B /21/ cne-
~yeT ~ c·'IHTaTb z =- y2 .. , · yZ ;,. i y . Bhipa:lKeHHe /22/ 
HMCCT CMiaiCn,TonbKO UpHnOnO:lKHTCnbHbiX 3HeprHJIX (E > 0), • 
B -3TOM cnyqae ~ypbe-Kol.moue.HT.a Bonuoaoi <llyu~4uu 
'l' (c) ( r, E) · · /18/ HMeeT oco6eiiuocTH H iieo6xo~IIMbi 
fk • 

onpe~eneHHblC npaBHna ~ng Bbl'IHCnCHHJI HCKOTOpbiX H~Te
rpanoB. Bi.ipa:>KeHHe /22/ nonyqaeTCJI npH~ yc.rfoBHH, 'ITO 
-~yHKl{HHHeiMaHa B /18/ Bblpa:>KaeTCR cne~yiOll{HM o6paJOM: 

. . ' - ~ . 

·:-.· 

. 1 -•· ·<o> . 
n e ~y E r ) = - _ .. _ G f ( r , c , E) .. 

y E j (\lEe) e . 

C·.noMOll{bJo /11/ npHXO~M K Cyll{CCTBCHHOMY npH nonyqe-: . . .. . - . ~ 

'HHH ·K-~aTpH:Ubi pe3ynbTaTy, KOTOpbiB .MO:lKHO C'IHTaTb 
HCKOTOplaiM 3KBHBaneHT.OM npe~enbHOH npo:ue~ypbl, HCUOnb-
3Y~MOH B /4/ : . 

, 00 2 . . . <o> _...- :;_/ fe (pc) 

I r dr Je(pr) G e (r,c,E) = 2 . + 
c . p -E 

-~. 

/23/: .. 
~.<· -.:~ 

.·,"". ~:;.:;---- .. . -
yE n e<vEc)F e<P.\(~); 

JlerKo npoaepHTb, qTo Bbipa:>KeHHJI /21/ H /22/ y~oaneTao-
psiOT.X~noBHJIM CHMMeTpHH · · 

. 9 ' : 



I· 

{c) . {c) · 
t f (p ' k ' z) = t f ( k ' p ' z) ' 

{c) . (c) . 
K (p , k , E)= K ( k, p, E ) 

f . . . f. . 

H 'ITO UpH E > 0 BbinOJIH.HeTC.H COOT~OWeHHe /14/. 

§3. Mo()e.llb zpaHU'IHbiX yc.11oeuil c no•eHIIUMOM · 
eo eueumeil. o6.11ac•u 

B o6me:w cnyqae, Kor,IJ.a B o6nacTH· BHe pa,IJ.ayca rpa

HHt{HLIX YCJIOBHH ( r> C) ,IJ.eHCTBy.eT llOTeHIUia..'l V ( r) , 6y,IJ.eM 

cqaTaTb, KaK H npe>K,IJ.e, qTo BHeMaccoawe BOJIHOBLie ~yHx
UHH Wfk llO,IJ.'IHlUUOTC.H YCJIOBH.HM,aHaJIOrHqHLIM /15/ H /16/: 

'Pfk = 0; r < c, 

. d . 
c [ -d r'l-' 0, ] =fo.[r'P ok J , r u r=c t. t. r=c 

/24/ . 

a BHeMaccoaLie 3Ha'leHn.H MaTPHll ty · u K f onpe,IJ.eJIJIIOTCJI 

COOTHOWCHH.HMH /9/ H /10/. llpe,IJ.CTaBHM B 06JiaCTH r >c 

BOJIHOBLie cilYHKUBB lJI fk : B. BH,IJ.e 

{c) 

'I' fk = 'I' fk· + <ll fk ' / 25/ 
(c) ·, : . . 

r .IJ..e 'I' fk - ~me:wacco:BLie aonHoawe ~YBKUHH I 17/. i! I 18/ 

B MO,IJ.emi. rpaHH'IHLIX ycJIOBHH 6e3 BHeiiiHero llOTeHUBaJia •. 

. H3 /12/ H /13/ CJie,IJ.yeT, t{TO 4!YBKUHB . <lJ fk B /25/ 
Y.IJ.OBneTBOPJIJOT .IJ.H~epeHIUiaJlbHLIM ypaBHeHHJIM 

[~ + 2 ~ _ f(f+1) + z ]<llfk (r,Z)=V(r)'Pfk (r,Z), /26/ 
dr2 r dr r2. 

[d
2 

+ 1_ _E_ _ f(f+l)+E]<ll (r,E)=V(r)'l'fk(r,E) /27/ 
dr 2 r dr . r 2 fk 

10 

.. ; 

:, 
; 

I 
l 

' 

c noTeHIUiaJIOM v ( r ), OTJIH'IHLIM OT HYJI.H TOJibKO npH r > c 'H 

COOTBeTCTBeHHO rpaHH'IHMMH yCJIOBH.HMH /24/ npH r :S: c" H 

/7/, /8/ npa r -·oo·. YpasHeHH.H /26/ a /27/ MO)I(HO npe.IJ.

cTaBHTL B HHTerpaJILHOM BH,IJ.e, HCUOJib3Y.H ~YHKUHH ~pHHa 
He H H ~O). COOTBeTCTBYJOUUIX O.IJ.HOPO.IJ.HLIX ypaBHeHHH . ·. 

. . . <c> · . "" 2 .. 
'Pn. (r,Z)='P

0
. (r,Z)-Jr' dr'H 0 (r,r',Z)V(r')'P0 (r',Z), 

LK t.k C l. t.k ·. /28/ 

( ) 
(c) ( ) Joo· ,2dr, {0) ( ~E)' ( ')lll. ( 'E) /29/ 

'Pfk r,E ='I' fk r,E -c r . Hf r,r, V r -rfk r, .. 

B CJiy'lae; KOr,IJ.a MO,IJ.eJib rpaHH'IHblX YCJIOBHH HMHTHpyeT 

TaKoe B3aHMO,IJ.eHCTBHe B o6naCTH r <c, KOTOpoe. He DpHBO

.IJ.HT K o6pa30BaHHIO CB.H3aHHOrO COCTO.HHHJI, ~yHKUHHrpHHa 
He . H H(~) nerxo BLI'IHCJIJIIOTC.H H HMeiOT cne.IJ.YIOUUIH BH.IJ.: 

(c) 

Hy(r,r',Z)=Ge (r,r ',Z)-~t e ( yZ,yZ,Z) X 

xh~l) (yZr)h~)(yZr'), 

{ 0) ({)) ( c) - -
Hf (r,r',E)=Ge \r;r ',E)+EK

2 
(y'E,yE,E)x 

X n e ( v E r) n. e ( v E r ') ' 

/30/ 

/31/ 

r,IJ.e G e H G~) onpe,IJ.eJI~IOTC.H. BLipa>KeHBJIMH /5/ H /6/. 
Ami ~YHKIUIH rpuHa H y H H ~O) MO)I(HO noJiy'IHTb BHTerpanb

Hhle npe,IJ.CTaBJieHH.H qepe3 BHeMa.CCOBbie BOJIHOBLie ~YHKUBH 
'P~k) · /17/u/18/. · . · .· ".•· ·· .. 

JlerKo BH.IJ.eTb, 'ITO H f (r, r ',Z) /30/ BLipa>KaeTc.H cne-

.IJ.YIOUUIM o6pa30M: .. · . . 

2 "" j (pr)'P (c~ (r'Z) 
"e (r' r ', z) = -;; t p2 dp f 2 e p ' • /32/ 

p. -Z 
HcnonL3YB cooTHonieHBJI /11{ u /23/, MO)I(HO nony'IBTb no

.IJ.06Hoe BLipa>KeHue B .IJ.JI.H H{~ ( r,r ',E) /31/: · · . · 

II 



.; 

' 

.• 

•,-:-

(0). : 2 002 .. · 
H e (r, r ', E ) = d· t p dp 

i e '(pr)'tv~~ <r',E) 
2 

p -E 
·/33/ 

. Bbipa:>KeHHH ,n;nH t - H. K -MaTpu:u;npu HanH'lHH noTeH
nuana 'V ( r) .. B o6naCTH . r> C CJie,IJ;yiOT H3 COOTHOWeHHH 
/9/ u /10/, ec.ri:u yqecTh, 'ITO BHeMacconbie IionHo13we 
!}lyHKIJ;HH 'P ek . y,n;oB.JieTBOpHIOT HHTerpaJibHbiM ypaBHeHH
JIM /28/ H /29( H 'IT~ !}lyHK:u;HH rpuHa 'He. H H ~O) onpe.n;eng
IOTCJI Bbipa:>KeHHJIMH -/32/ H /33/:. . 

'l;, 

. (c) + (V) ~:· . 
t e < p, k, z) = t_ e . < p, k, z) t e < p, k, z), /34/ 

\.. . . 

/35/.. 
;~' 

· · .· . (c) · · · (V) '· 
Kf(p,k, E) =K e ·, (p, k, E) +K e. ~p;k, E), 

- ,:~.- ·- . . ' 

. . 
(c) (e) · . · ,. . 

r}J.;e t e ( p' k, Z? H K e (p' k, E~ . - 3Ha'le_HHJI /21/ H /22/ 
~ .~ .. . .. . .. ' ... 

t - H K -MaTpHii 'npH 'V ( r) =0; CnJI3aHHhle c BHeWHHM 
noTe~nuanoM. V ( r { qacTH t (V) :H K (V) nonHhiX t - . H. K -
Ma TPH:U no aHanorHH C /1/ H /2/ onpe_iienHJ?TCH Bldpa:>KeHHH
MH .· 

(V) .· .· . . .. oo 2 (c) . . 
t e (p,·~,Z)=-fr dr'Pfp,(r ,Z)'V(r)'Pftt(r,Z), ; 36/ 

. ~ c . 
(V). oo 2 ( c) 

Ke (p,k,E)=-f~ dr'Pe (r,E):V(r)'l'ek(r,E) .. /37/ 
. . C· .. • p -~·- ... ........ . -

H y,n;OBJieTBOpHIOT HHTerpaJibHbiM ypaBHeHHJIM THna JlHnnMa-
na -II,IBHHrepa: ·• 

~ . 
' ... 

-~ 
~:. 

.11_. 
'~ ·f 
·f 

l 
I 
' 

.i 
- •.'-

l 

,; 

(V) , (1) ·.· 
t e (p,k,Z) = v e (p,k,Z) 

2 oo :V(2) . (V) . . 
+...:_.fp'2dp' .e (p,p',Z)t e (p:k,Z) 

"·o '. 2 , ' 
P.· -Z 

/38/ 

!"' ... -J 
~--:-r 

l·· 
(V) (I) . . . oo . . (2) . , (V) ·. -, : 

Kp (p,k,E)=Vp (p,k,E)+2jp,2dp' Vp (p,p,E)Ke·(p,k~E)·.· 
7T 0 . .. 2 P, - E /39j .. 

. -~' ..... 
l : 

. 12 i . 

. ·· .. 

• ~,n;_e o600rQeHHbie !}lyphe:-~OMHOHeHThinOTeH:qHaJia. :V(r) HMe· 
lOT BH,IJ;: 

. (1) · · 'oo· 2 (~) .• · . . . (c) 
V e (p,k;Z):=-! r dr~-fp. (r,Z~V(.r)'P fk'. (r,Z),. :-

·v ~ 1 ~p,k,'E)~~ jr2dr· 'II~~ (r',E)'V(r):'P ~~)(r_,E)';\_' 
(2) . ·.•··' oo·2 ·.(c) .. :· • ''''" 

... ·, V £ . ( p ~ k ,:Z) = -j r . ~r 'II fp· ( r, Z) V ( r ~- J e ,(k r) , 

(2) . oo 2 ( c) : . . . . . . . . 
Vi _(p,k,E)·=-j.r-<lr'Pfp (r_,E)'V(r~_ip:(kr). 

-s~ 

·"' ~ ; 

B :'•qacTHOM • cny_qae S -pacceJIHHH Ha noTeH:u;Ham~ V( r) c 
T:BepJJ.biM KopoM . ( f 0 = oo ) nony'leHHbie , Bhlwe coqTHowenuH 

. .nnH K ::-MaTpH:o;hi· npuaoJJ.1IT. K H3BecTnoMy pejynLTaTy: · 
·.
1 

.: · · · tgov · ·-:. · 
. tg 0 .;· tg 0 c +; . . 2. = tg ( 0 c +. 0 v)' 

cos oc .1- tgoc ~goy :. · 
r.n;e o - ._nonHaH S -!}!~~a pacceaHHH, oc = ~ k<; '- ·!}la3a 
pacceHnHH Ha TBep.n;oM · Kope, . o v- !}la3a pacceHHHH na .. 
C,IJ;BBHYTOM noTeH:u;Hane ·'V ( r +c) . . .•... 

- . .. . - . · . .:.:~ .. 
.. ~~-.; 

§4-. 3Kcno~~Hll~a.llbHbiU nomeH.liUa./1 80 8HeUlHeii ··-" 

-;:· .:- o6.11acmu · .-
-·:. 

·' 
B Ka'leCTBe KOHKpeTHoro · npuMepa :HaMH · paccM(>TpeH. 

cnyqaii;Xor,n;a BO BHeiiiHeH o6naCTH. ( r > C) ,n;eiiCTByeT :o;eHT.- .. 
pa.ribHbi(noTen:u;Ha.Ji. 3KcrioneHIU1aJihHOH. !}lopMLI:.. . · · · -..' , .. 

' .. . . ~ "' . .. : ' .. 

V( ) ~. ~V· -{J(r:.:~y •• . - . 
r = - . 

0 
e . . , ·-,r: > c • · /40/ 

. Bu.n; ~ci:f:e~:nHa.Jia /40/ If3HT H3 coo6pa~~HHH, .'ITO ·3TOT.· no
::T-eH.:u;Han ~HMeeT; cnaAaiOI:u;Hii. no 3KcnoHen-Te x:Boc'r<a 'ITO npH 

·:. e=O 3·a,n;aqa '· paccegHHJI HMeeT '. TO'lHOe anaJIIlTH'leCKOe. 
· peweHue AV. -KpoMe TO'·ro, ,IJ;JIJI.noTen:u;Hana /40/.c TBepAhiM 

··;· . , '-~~- .. 

·'· 
13 

.; .· . 
· . 

. ... ..... 

\, 

... .... 



,._ 

· KOPOM pa,IlHyca C npH f =0 . ·c~eCTByeT BeCLMa 34>ci>eKTHB- .. 
HLiii 'cnoco6 cllaKTOPH3ai(HH, · K-}daTpHD;LI /9/, KOT~pwii ocHo
BaH Ha MeTO,Ile MOMeHTOB /6/ H KOTOpLIH MO:>Ke.T 6LITb npo_: 
se.neH no KoHna aHaJIHTH'IeCKH. 3ToT cnoco6 nerxo o6o6~a
eTCJI. H Ha cnyqaii:, KOr,na OTTrulKHB8HHe B o6naCTH r.< C 
OfiHCLIBaeTCJI C fiOMO~LIO rpaHH'IHLIX ycnOBHH /241. 

C fiOMO~LIO XOpOWO H3BeCTHOH fi0,1J;CT8HOBKH - . ~ . . . 

2yVo --(r-c) · . 
x = · e 2 1411 

nonyqae:w, 'ITO B o6nacTH r>c peweHHe ypaBHeHHJI 1121 Ha 
:waccoaoii noaepxHoCTH /. Z = k 2 + i·o,k - aonHosoe- 'IHcno a 
CHCTeMe neHTpa :waccl BLipa:>KaeTCJI qepe3 clJYHKUHH EeccenJI 
j (x) l.nanee HH,IleKC f =0 onycKaeTCJII: 
v 

2 . . . 
'l'k ( r,k +tO) =C1 J iK (x)+C 2 j_1K (x)', 1421 

r,ne (' · , C 2 - He.KOTOpLie KOHcTCiHTid, K = ~ . H3 rpaHHll:-, . .. .. ·~ 

HOro ycnOBHJI 1241 H BLipa:>KeHHJI 1421 nerKO nony'IHT~ 
,IlnJI S ·clJa3LI 0 cne,nyro~ee COOTHOWeHHe: · 

-2ikc 
e . F (k)- F * (k) 

tgo =- i 
-2ikc 

rne e . F(k)+F*(k) 

. V0 ) ( f . "k) (" ·vo ) F (k) = 2ik R.(i K -1 ' -2 + - -1 R 1 K' ---x ' . . ~ c ~~ 

(-1)~ Vo oo 

R(z, -)=1+ I. . 
_· ~ 2 n=l n!(z+n)(z+n-l).;.(Z+1) 

1431 

1441 

Yo n · 1451 · 
(-~
~ 

llpH f "'* oo • H3 /431 - I 451 cnenyeT awpa:>KeHHe ,nnJI S ;. 
$a3LI pacceJIHHJI Ha noTeHI(Hane 1401 c TBepnw:w :KopoM pa
nayca c • Taxoii n(>TeHI(Han pacc:woTpeH, Hanpa:wep, B pa6o
Tax /IO/. TaKHM o6pa3oM, y'leT xopoTxoneii:cTBYJOli(HX eRn 
B HYKHOH-H.YKHOHHOM B3aHMO,IleHCTBHH C fiOMO~LIO rpaHH'IHLIX 
YCHOBHH n03BOHJieT BBeCTH B BLipa:>KeHHJI ,IJ;HJI $a3 pacceJIHHJI 

14· 

no cpaBUeHHIO · C TBep,IlLIW JCOpOW HHIUHHA napaMeTp f f 1 

'ITO .naeT B03:WOlKHOCTit. npa . 3a.naHHO:W li»YHJCUHOHaJlloHOW 
sane noTeHnaana · B o6micTa :r >c , uap~oapouaTit 3Ha'leHaJI· 
c ,He yxy.nulaJI c~ecTseuHo cor.riacaJI· TeopeTH'Iecxax· (la3 
c 3Kcnepu:weHTanLHWWB. B Ta6n. 1 npuae.AeHLI nony'leHHwe 
HaMB napaweTpw noTeHnaana 1401 u mipa:weTpw f . ,nnJI 
pJI,na 3Ha'ltniHA C. COOTBeTCTB8HHO ,IJ;H.Il TpanneTHOrO Jl CBHr· 
neTHoro cocTosB:uit ~uyx Hyxnouou~ llapaweTpw onpenen•
nBclt WeTO,IlON H8B:WeHitWJlX JCBaJUl8TOB c· BCnOnlt30B8HBe:W 
TO'IHLIX BLipa:>K8HBii 1431 - ./451 B 3KCnepBMeHTaJlltHLIX 
3Ha'leauit I So B 3 S 1. clJa3 pacceJIHBJI/11/ .no 360 M3B 
B na6opaTopHoii cucTe:we. llpa onpe.neneHHB napa:weTpos 
ucnonL3ouanuclt TaK:>Ke ·3Kcnepu:weHTanltBLie 3Ha'leHB.Il .nnu
H:W pacceJIHBJI a il 3clJclleKTJlBHOrO pa.nuyca . r/12/ .; B 
Ta6n. 1 yi<a3aHLI TaiOKe 3Ha'leHBJI BeHB'IJlHLI. X 

2 
• BLI'IBC

HJieMOH no 29 TO'II<aM .nnJI 3HeprBii ,OT 1 M3B .no 360 M3B 
B na6opaTopHoit cacTeMe. Bw6op napa:weTpoa, yxa3aHHLIX 
B Ta6n. 1, DJ!OB3B~,IlHncJI ;no WBHBMYMY X 2• 

.Un• DOTeHI(Hana I 401 npa f= 0 MODO nony'IBTit TaJC)Ke 
T.O'IHWe 8HaJIBTB'IeCJCB8 Bltlpa1KeHH.Il ,IJ;HJI BHe:WaCCOBLIX t - B 
K -~aTpan, co.nep>Kali(HX .QBoitawe pJI,nw Tuna I45I.~Hawu 
6wno nony'leHO. TO'IHOe BLip&lKeHBC ,IJ;HJI S,-xownoHeHT:W t ..; 

KaTpBULI nyTeM BBe,IleHBJI cornacHO 1251 HOBOH WYHWB 
<Ilk ( r, Z), JCOTOpaJI, y,nouneTBOpJreT He.O,IlHOpO,IlHOMY .tlHW-

clJepeHUHam.HOMY ypasaeHm<> 1261. C llOMO~LIO fiO,IlCT8HOBI<B 
141/ H8XO,IlJITCJI .D;Ba · HJlHeAHO He3aBBCBMLIX peweHBJI 
j ± i K (X) COOTBeTCTBYJO~ero O.D;HOpO,IlHOrO ypaBUeHBJI 1 

'ITO no3uonJieT onpe.nenHTit saewac.cosyro soJIHosyro l(lyHI<UHIO 
'l'k ( r, Z ). B nonByiD t ..; ~a TpHD;y: cornaCHO COOTHOWtmHJIM 
134/ B 136/ •. llo B3BeCTBOA t .-~aTpHUe B COOTBeTCTBBB 
c /141 aaxo.naTc• noJJBa.l K ·J4aTpaua. · · 

3HaHHe TO'IHWX 3Ha'leHd K (p ,k, E) .naeT B03:WOlKHOCTL 
nposepBTit CXO,IlHWOCTit . $aKTOpB30B8HHOro npB6mDKeHBJI 
K (V)( p, k, E ) , nony'leHHoro · aawli · c no:a.io~ltiO weTona 
MO:WeHTOB /6/ . 3TOT, :WeTO,Il6Wn BCfiOHit30BaH ,IJ;H.H HaXOliC,IleHBJI 
npa6na:>KeHiiOro peweHBJI BHTerpan~tHoro ypa.sHeHBJI 1291, 
I<OTOpoe annpOI<CBMBpOBaHOCit BWpa:>KeHBeM 

'l\(r,E)= ~ Cn(k,E)cpn(r,E>", 1461 

15 
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/:' r,ne. 6a3HCHhle . 4JYHKnHH rp (r,E) onpe.nemmacL c noMo.-

·,r, 

,, 
._, ' 

n. -._ .. 
IULIO~ COOTHOWe!JB.S: ·.. . 

. • 00 . (0) . .. ' . . . 
~- cp ' (r,E)=:... Ir'

2_dr'H (r,r',E)V(r')cp (r:,E). /47/ 
· n+l c. · · n · , 

B Ka'leCTBe acx'o.D;Horo :meMeHTa ·. cp (r, E) ·• 6wno B'3.s:T~ 
3Ha'leHHe BOJIHOBoii 4Jyu:tenHH 'I'(~) ( r, E) /18/ Ha Macco:Boii 
llOBepXHOCTH: . ... . 

• . . (c) 
cp (r;E) = 'I' .:Jr,E). 

I -· . • yE: /48/ 

H3 cooTHomeaa.s: /37 ;_-a o·npe.n_eneaaii /.46~ H I 4 7 I cne.nyeT, 
'ITO 4laKTOPH30BaHHoe npa6nJDKeHHe f{ V):-(p, k, E), KaK B 
pa6oTe /9/ HMeeT BH.D;. '··, .· . 

' ... ~ 

- (V) . . . -1 
K· (p,k,E) = l: M (p,E)S , (E) M ,(k,E), , n nn n /49/ 

nn · 
··-: 

r.ne 

.. 
oo 

2 
(c) . · · 

. M (p, E) = - I r dr 'I' ( r, E) V (r) ¢ ( r, E) , 
n . c · p · n 

. ·Snn' ( E)=a nn'(E)-:- ann'+ I (E), 
1;,_""""'· .. · .. -! ·." 

00 

a , (E) = - I r2 dr cp ( r , E) V ( r) cp , ( r , E ) • nn · n n 
•. .c ' • -~- ·. 

. -~-.:.-

,nn .. noTeHIUiaJI~ /40/ Hl/47/ a /48; cne.nyeT, 'ITo 6a3ac-
awe 41YHK~HB cpn (r' E) BMeJOT 'npocToii BB.D;: . 

... _~- -_"':• 

·· 1 . - n b cp (r ; E)= - cos v E p l:' A e- rivP + 
n r . . . v=l nv -

. /50/. 
1 . 

+ rJE sin vE/ p I B e-bnvP 
r.ne . · V=l nv < · p.,.,r-7'c .. : .. .--:--: ' . 

18 

. •'. 
~J . •. 

.. ·:{:;; 
~.:u· 

.~ .. 
·-~ 

-~ -

~--
"~ .. 
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__ ; 

,.:._ 
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,' 

Koa4lclJ~HeHTW bnv ~Anv·. H B~-~ MoryT_ .6LITL nony-
·- 'leHLI .D;JI.S: npOH3BOJILHOrO n; Ka.K H .B CJiyqae TBep,noro KO"' 

pa_ 9.:, C llOMOIULIO npOCThlX peKyppeHTHWX COOTHOWeHHH 
a · anre6paH'I_ecKoii IPopMe, 'ITO .nonuocTLIO pemaeT · 3a,naqy 
llOCTpOeHH.S:. 4JaK:ropH30BaHHOrO npH6JIJDKe~B.S: /49/ JII06oro 
nop.s:,nKa. . 

XapaKrep nocTpoeua.s:. 6a3HCHLix 4JYHK~Hii npHBO.D;HT .K 
BLIBo,ny, 'I.To · :BueMaccoaLie 3Ha'leuu.s: _K'<v> (p, k,E)/49/ 
( p f k ;, \1 E) . 6y,nyT o~na.na TL 6onee nnoxoii cxo.nuMoCTLIO, 
'leM nony~accoai.Ie (p f, ~. k=V"m n Macco~~e (p=k=VEL. 
3Ha'leHB.S: K(V)(p.,k, E).·· Cxo.D;HMOCTL '4Ja,KTopa3oaauuoro 
npH6JIHlKeHHH /49i Ha MaCCOBOH noaepXHOC.TH .HJIJilOCTpHpy
eTc.s: Ta6n. 2, r.ne npnae.neuLI 3Ha'I~Hii.s: K(k, k ,k 2 ) a 3aaa
CHMocia oT qacna. n 6a3HCHLIX ~YH:tenHii /50/, BLI'IHcneuuLl:e 
.nn.s: f = 3,077 n nap~MeTpoa. noTeH~aana /40/::- 'V0 = 
=7 ,176 4» ~2 , fJ . = 2,486. <1>-1 -/TpinineTHoe cocToJIHHe · 
.nsyr HYKJIOHOB c · c =. 0,6 4»/. B nocne.nueii cTpoKe Ta6n. 2 

. yKa3aHLI TO'IHLie 3Ha'leua.s: .· K ( k, k, k 2 -. ). B Ta6n. 3 a 4 .nn.s: 
· Tex liCe caMwx 3Haqeuaii napaMeTpoa /KaK B Ta6n~. 2/ .yKa.; : 
3aHa 3aBHCHMOCTL OT n ~ 3Ha'leHHH npH6JIJDKeHH.S: /49T·'ua 
nonyMaccoaoii (p f, k; k =:v"'ID H noJiHOCTLIO BHeMaccoaoii 
-( p 1: k .;,. yE)' noaepxuocT.s:x. H_3 Ta6n. -~ H 3 BH,nuo, 'ITO 
npa6JIH)l(eHuwe 3Ha'leHH.S: K( k, k,k2 ) a K(p,k,k 2 ) o6na-: 
,naiOT O'leHI> XOpomeii CXO.D;HMOCTLIO, TOr.D;a KaK CXO.D;H.MOCTL · . 
3aaqeuaii K (p, k,E} /Ta6n. 4/ uecKOJILKO xylKe. · 1 ••• 

',. 
~~· 

§5. 3ai(AIO'I.imue 

Mo.nenL · rpaHH'IHLix ycnoaaii .s:an.s:eTc.s: .. ~y.no6HLIM cnoco-: ·, 
6oM. OUH~aHH.S: KOponcoi:teiicTBYIOIUeii OTTaJIK~Ba T~JILHOH KOM·., 
UOUeHTLI :,' HYKJIOH-HYKJIOHHOro llOTeH~HaJia, OTHOCHTeJILHO 

.KoTopoii we3ouua.s: TeopH.s: B uacToiimee iJpeM.s: H:e ·MolKeT 
. ,naTL ua.ne~i.u npeACKa3aHH:ii •. Bwme 6LIJIO noKa3aHO, 'ITO 

npaBHJILHLie BWpalKeHH.s: .D;JI.S:t - .~ K -MaTpHii; H nepeHOPMH-
poaaHHLI.e ypaBHeHH.S: JIBUllMaHa-nJBHarepa MOryT 6WTL no-

• ~ • > ... ~ ' • 

JIY'IeHLI Ha OCHOBe HCllOJIL30BaHH.S: TOJILKO rpaHH'IHWX YCJIO-
BHit, ·HaKJia,nwaaeMLIX Ha _BHeMaCCOBLie BOJIHOBWe 4JYHKnHH. 
H3JIOlKeHin.ii MeTO.D; npe,ncT~B,JIJieTC.S: .. 6onee npoCTWM, 'leM 

. MeTO.D;, paiBHTwH B p~6oTax/4/ H He npHBO.D;HT K cymeCTBeH-
. . . . ' ·.~' 
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HLIM OCHO>KHCHHJIM npH ero 0606lllCHHH Ha cnyqai TCH30pHoro 

B3aBMo.neicTBHJI. B qacTHOM cnyqae 3KcnoaeHIUiam.aoro 

BHCIDHero IIOTCH~Bana ,D;aH XOpOWO CXO,II;JilllBHCJI MCTO,II; clJaK- . 

TopB3lluBB s ~K.oMnoaeaTLf K -MaTpa~w. lloKa3aao, 'ITo 

c 3KcnepBMCHTanLHLIMB · 3Ha'leHBJIMH S -4la3 ayKnoa

HyKnoaaoro paCCCJIHBJI COBMCCTHMO ~enoe CCMCHCTBO TaKHX 

noTeH~Banos, OTnH'IalOlllBXCJI pa.naycoM Kopa. ,l(mr 3TBX 

noTeHIUianos npe.ncTaBnJieT 6onLmoi HHTepec onpe.neneaae 

Ha OCHOBC ypaBHCHBH ~a,D;,D;CCBa TaKHX TpCX'IaCTB'IHLIX na

paMeTpOB, KaK :: 3HeprHJI CBJI3B TPHTBJI, ;iy6neTHaJI . .nnaaa 

nd -p_aCCCJIHBJI, . 3aBHCBMOCTL . OT · m:pe,D;aHHOrO BMUYHLCa 

clJopMclJaKTOpa 3 i-J, TaK KaK MO,II;CHLHLIC paC'ICTLI /1~/ yKa3LI

BaiDT Ha CHHLHyro 3aBBCBMOCTL 3TBX BCHB'IBH OT pa,D;Byca 
Kopa. 
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PyKonBCL nocrynana B B3.D;aTenLCKBi oT.nen 

6 cllespanJI 1974 ro.na. 

Y CJIQBHll OOMeita 

llpenpHHTLI ·lf coo6111eHH.II OHJIH PI!-CCJ>InaK>TC.Il6ecnnaTHO, Ha ocHoae 
B3aHMHOrO OOMeQ:a, YJlHBepCHTeTeM, HHCTHTyTaM, na6opaTOpH.ll~f, 

· .: 6H6nHorexaM, HaY'iHJ>IM rpyrinaM H OTD.en&HI>IM yqefi~>IM 6onee 50 CTpaH. 
: MLI OJKHD.aeM, 'iTO nony'iaTenH HJ.llaHHi.OHJIH 6Y.llYT caMtf npo.11a· 

Jl.l!Tb. HHHUHa THBY B 6ecnna THOR IJOCLIJlKe ny6JlHKaUHH B )J.y6Hy. B · nop.ll,llKe 
o6Me.Ja. npHHHMaK>TC.ll Hay'iHLie KHHrH, *YPHaJILI, npenpHHTI>I u HHoro 
BH.lla liY6,J1HKaunH no TeMaTHKe OHJIH. 

E.!UIHCTI'IeHHLiii BH.ll ny6JIHl\auaii,KoTopLiii HaM npHcb~JiaTb He cneD.y· 
CT ,- JTO penpHHTI>I /oTTHCKH cTaTeii, Y*e ony6nuKoBaJIHJ>IX B Hay'lHI>IX 
*YPHanax/. . · · · . 

.B PB.U,e CJiy'iaeB Mbl CaMH o6pamaeMC.ll K liOJiy'iaTeJI.liM HaWHX H3,lla· 
HHH C llpO(:b~OH 6ecnJiaTHO .llpHCJiaTb HaM KaKHe•JlHQO KHHrH HJIH 
Bb!IIH;CaTb ,liJI,II Haweii 6H6JIHOTeKH HaY"!Hble JKyp}faJIJ>I, H3,llaKlll.IHeC.ll B HX 
cTpaHax. 

OT~eJibHWe 3anpoc~, 

· H3.D.aTen&cKHii oTp;eJI e)l(ero.nHo BblliOJIH.lleT oxono 3 000 oT.nenbHI>IX 
3anpocoB Ha BI>ICI>IJII(Y npeflpHHTOB H coo6~e11Hii · OHJIH. B TaKux 3a· 
npocax cn~?.D.Y!!T OPJJ~are,nLHO YKa31>IBaTb HH.IJ.(;)KC ~anpawnaae.Moro 
Jj:3,lJ,aHHH. . 

A~peca 

.. IlHCI>Mil flO BCeM BOliPOCaM 06MeHa, ny6nutmUH.IlMH, a TaKJKC 3anpo· 
CI>I Ha OT.lleJII>HI>Ie H3.IlaHHJl c,ne,nyeT HanpaBJI.liTJ>.no a.npecy: 

101000 Moc;Kea, 
FAaeHI>IIl no'lrraMm, n/Jt 79. 
H3oameAI>cKuii omoeA · 
Oo~eouHeHHozouHcrrurryrra 
RoepHI>IX uccAeooeaHuii. . . 

A.npec ,lJ,Jl.ll liOCblJIKII Bcex ny6JJHKaUHH B llOP.ll.liKe 06MCHa, a TaKJKC 
,liJI.ll 6ecnJiaTHOH liO.D.liHCKH Ha Hay'iijble JKYPHaJll>l: 

101000 MocKea; 
FAaBHblii nO'IIIQMII, n/R 79 •. 
llaY'IHO·mexHu'lecKaR 6u6AuorreKa 
06~eOUHeHHOZO UHCr.IUIIIy111a 
ROepHbiX UCCAe0060HUU. .. . 


