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1 . IlocTaBOB~a oa~a'"IB 

licnoJThooBaHHe BLicox00nepreTu11ecxoro npu6JIH2Kenu: [1], [2], (3] B oana-

11ax pacceIDIIDI Tpe6yeT ap;eIBaTHLIX MeTOJ);OB pa.c'leTa 6LICTpO OCJlH.IDIHPY

IO~HX HHTerpanoB. OcHOBHLIM cnoco6oM pememu Taxoro pona o~na.'l .smrut-/ 

eTCll BLIXOp; Ha- IOMnneICHYJO IlllOCIOCTL r HllH np~enbHOro na.paMeTpa. p. 
061:J'DIO 0TO p;enaeTCll C I\enbIO IlOnyqHTL aHaJIHTH'leCIHe BLJpaJKe~ Will 
aMllllHTyp; pacce.imu, 'ITO B CBOIO 011epep;1> p;aeT BOOMOlKHOCTl, HCCllep;OBa.TL 

<JjHOHJ:Y npoqecca. paccelllIH.ll B OaBHCHMOCTH OT p;HHaMH1IeCIBJC napa.MeTpOB 

H IlOTeHI\HaIIa BOa.JlllOp;eicTBHJ[. IlpH 0TOM C IlOMO~IO BLifiopa. IOHTypa HH

TerpHpOBaHHH MOlKHO BLmeJIHTL T01JIH OCHOBHoro Binana B aMIDIHTyp;y,
non:roca H TO'llH nepe»ana., xoTopLie ca.MR BLJpaJKa.mTCJI 'Iepeo 0TH napa

MeTpLI. 

Op;Ha HO Boo11ua10IIQ1X op;eCL npo6neM cocTOHT B TOM, 'ITO <f>aoLI (0i

IOHanLI) 6LICTpo OCI\HllJIHPYJl:)IIQ!X IlOJ\LIHTerpa.nLHLIX <l>YHII\11H Ca.MK ecTL 

HHTerpanLI no np.llMOllHHeRHLIM TpaeITOpUM_,H HX HeBOOMOlKHO BLI'l'HCJIIITL 

B npOCTOM JlBHOM BBp;e p;llll THlllI'IHOro B .Kp;epHOi <f>:mnu:e noTeim;Hana. 

Byp;ca - Ca.xcoHa. B p;a.HHOM cnyqae OHH nponopllRoHam,HLI HHTerpa.ny 

. 00 1 
J(r) = 2 / ./P½J1-R d)., 

o l+exp~ 

Q 
p=rcos 2, (1.1) 

rp;e e - yron paccem:wi:, R - pa.J\HYC H a - AR<I><f>YDHOCTL IlOBepXHOCTH no

TeHIQ!ana. qaiqe Bcero BLIXOJ\ HO nono2Kemu mizyT B oa.Meue noTeuIQ!ana 

{nop;LIHTerpan1>Hoi q>yu1t:cpm) Ha p;pyrae, Mop;enLHLie, HHTerpupyeMLie B n

HOM BHp;e <J>yui::cpm, JIH6o Henocpep;CTBeHHO MOp;enHpYJOT a.HaJDITH'leCIHMH 

<l>YHII\HllMH CaM 1JHClleHHO Haup;eHHLIH 0UOHan (' 1. 1 ). IlpH 9TOM nop;rom:a. 

Bep;eTCll, IaJ: npa.nuno, TOllLIO Ha. p;eicTBHTeJII,HOH OCH r (:mm p) B o6na.

CTH ocHOBHLIX HOMeHeHHi noTeHIQ!ana. BOaimoneicTBH.ll Ha. era nepu<f>epHH 

r ~ R. 'l'a.K, B pa6oTe [4} OH MOJ\enHpOBallCll cynepnoo~e:i ra.yCCOHJ\, 

a B [5] - Tpanel\Hei, H nocne 0Toro HHTerpan 6panc.a B .nHoM BBp;e. B pa.-

6oTe [6] nonyqeno npH6JIIDKeHHoe BLJpaJKeHHe p;Wl HHTerpana. ( L 1), IOTO- · 

poe y'IHTLIBaeT Tom,i:o op;HH nomoc B nepBOM x»a.p;pauTe Ha. xo:wmexcHoi 

p-nnoCIOCTH. MLI p;ap;HM ero 060611\eHHe, Ta.I 'IT06LI { 1. 1) MOlKHO 6Llll0 

BLI1JHCWITL npu6JIIDKeHHO H B 'leTBepTOM :na.p;pauTe IOMIIlleICHOro P, 'ITO 

· Ha.M noHap;o6uTcil p;enaTL B. p;aJILHeimev: 

2 . :!: 
i(p) !::!. 2R- 'll"&ar , 

J(r:!:)2 _ p2 



3p;ea. r± = R ± i'ira, a OHa.IH BLI6HpaIOTCll B COOTBeTCTBHH c o6nacTLIO 

pa.cnoJI01KeHJlll p, B I HJIH IV XBap;pauTe. Iloop;uee B pa6oTe [7] p;IDI ( 1. 1) 
6LIJIO IIOJiy'IeHO IIOJIHOe BLipa.lKeuue p;IDI I B Bup;e 6eCIOHe'IHoi CJMM1,I 'IJieHOB 

Bup;a ( 1. 2) 

I( ) _ . ~ (. rt Ti) ) 
p - 2R - 21ria LJ . ( +) + H , 

p=l Ap Ap 
(1.3) 

rp;e 06ocJHa1IeHo A~±)= /(r't-)2 - p2, rf= R±i'11"a(2p-1) c p=l,2,3 ... Pac'IeT 

no q>0p:MYJie ( 1. 3) p;oIDKeH npOBOp;HTLCll npu 06.noaTeJILHOM BLIITOJIHeHHH 

YCJIOBWl 
Im A~±)~ 0. . {1.4) 

B <:ny'Iae peam.HiiIX p HMeeT MecTo paBeHCTBO Ai->= -Ai+>. 
KpoMe yxaoamu.i:x, HMeIOTCH_H p;pyrue pa6oTLI, rp;e IIOTeH~anLI Mop;enu

PYJOTCSl wm npocTOTLI o6p~eHH.ll c HHMH. HanpHMep, .np;po-.ap;epHLie noTeH

~aJIJ,I 'IacTO pacC'IHTLIBaIOT MeTop;OM "q,onp;HH~a" H oaTeM Mop;enupYJOT H 

T.JI. Thioro pop;a IIOW(O;rµ.I MoryT 6LITL BIIOJIHe onpa.Bp;aHHLIMH, eClIH IIOCJie

p;yio~ee HHTerpHpOBaHHe B a.MIDIHTyp;e BLIIIOJIHlleTCH Bp;OJIL p;eiCTBHTeJILHOH 

OCK..O@a.xo, eCJIH HCIIOlILOOBaTL MOJJ;eJILHLie BLipa.lKeHHll p;IDI pac'leTOB HJIH 

OI(eHOI Ha IOMIIJieIOIOH IIlIOCIOCTH, TO Hap;o Y1IHTLIBaTL, 'ITO op;ecL IIOBep;e

HHe Mop;em.noi :e: :e:cxo@oi Mop;enupyeMoi q,ynx~ ehonana MoryT CHJILHO 

OTJIH'IaTLC.ll. 

H:e:xe MLI uccnep;yeM 0Ty npo6neMY, HMruI B BB:p;y oap;a'IH .np;po-.np;epHoro 

paccellHBK npH p;ocTaTo'IHo BLicou1x eiieprll.HX, 1IT061,1 BLIITOJIH.lllIHcL· yCJio

BWl E > fVI, kR > 1 H 8 > fVI/ E. B Ia'IeCTBe aMIIlIHTyp;LI paccruIHH.ll 

BOOLMeM BLipaJKeHB:e, nonyqeHHoe B BLICOI00HepreTH1Iec1:m,1 npH6lJH1KeHHH 

B pa6oTe [8) 
/(8) = - 2~2 [t(+)(q) ~ t(-)(q)], , (1.5) 

rp;e q= 2ksin(8/2) H 

2 . 00 . 1 ' 
t(±) = - ;' J rdrU(r)exp{i[±qr- 1w L: U(fi,2 + A2)d>.]}. (1.6) 

. 0 

Ilop;CTa.BruUI CDp;a .np;epHLii noTeHI(Han Byp;ca :_ Ca.xcoua 

U(r) =(Vo+ iWo)fN(r), 
. 1 

fN(r) = l+exp¥~ (1.7) 

Ha.xop;KM 

tc±>h) = 2; ~v 7J<±>('Y), -Vo+iWo, 
'Y = -i tiv (LS) 
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rp;e 00 , 

J(±) =Jrdr fN(r) &c,i:i(r,7), 

0 

Y(±)(r,7) = ±iqr + -yJ(r), 

00 

J(r) = 2 j fN(Jp2 + )..2) d>., 
' 0 

8 
p = rcos 2. 

(1.9) 

(1.10) 

(1.11) 

IloCJiep;nee BLipaJl{~HHe coBnap;aeT c ( L 1). Bup;Ho, 'ITO_ uo-oa yCJIOBH.ll 

kR > 1 HHTerpanLI ( 1. 9) CHlILHO oc~pyIOT. Ilo 0TOH npH'IHHe HHTerpH

pOBaHHe ~LIIIolllUleTCH no IOHTYPY Ha IOMIIllexcHoii rrnocxocTH r·, xoTopLii 

npoxop;HT qepeo To'IIH oCHOBHoro Binap;a r~±) - cep;noBLie TO'IKH, onpep;eruI-

eMLie xax pemeHH.ll ypaBHeHH.ll 

!l(±)(r,y) = ±iq+-yl'(r) = 0. (1.12) 

3p;eCL OHaIH ± onpep;~IOT pemeHH.ll p;IDI TaI Hat3LIBaeMLIX "6nm1rneii" J(+) 

H "p;anLHei" J(-) aMIIlIHT)'p; l. CTaup;apTHOe npHMeHeHHe MeTop;a nepeBana 

I ( 1. 9) p;aeT . 

J(±)(r,) = -r,fN(r,) &<=>(r,>j-211"/g'c'±/r,). (1.13) 

3p;eCL r, = r~±) B COOTBeTCTBHH ~ J(±), a s - HOMep pemeHH.ll . .JJ.ononHHTelIL

HaJl cnequq,na BOlITWI HHTerpana ( 1. 9) MO.lKeT npo.llBHTLCll B TOM, 'ITO ero 

nop;LIHTerpanLHaJl q>JHII(H.ll HMeeT nomoca r'$' = R±i'll"a(2p-1), rp;e p=l,2,3 ... 

IlooTOMY Hap;o CJiep;HTL, 'IT06LI nepeBaJILHLie TO'IIH r~±) pacnonaranHCL p;oc
TaTO'IHO p;anexo OT IIOlIIOCOB. B n:pOTHBHOM CJIY1lae Hap;o HCIIOlILOOBaTL MO

p;Hq>HI(HpOBaHHLIH MeTOp; nepeBana, 'ITO npHBOp;HT I HeCIOlILIO OTlIH'IHOMY 

OT ( 1. 13) BLipa.lKeHHIO ( CM. <f,opMyny (2.25) B [8]). 8To, npaBp;a, He 

MeHlleT cyTH nop;HllTOH BLille npo6neMLI O npaBHJILHOM Mop;enupoBaHHH rro

p;LIHTerp~HOH <l>YHII(HH rrepep; BLixop;oM Ha xoMnne1:cHy10 nnocxocTL. Hu.lKe 
MLI 6yp;eM uoyqaTL Cep;lIOBLie TO'IJ[H rS±) H aMIIlIHTy;rµ.I J(±) B 06llaCTH OCHO

BHOrO Binap;a BOOlle p;ByX 6nIDKaiIIIHX x peanLHOH OCH IIOlIIOCOB, IOTOpLie 

o6o~Ha'IHM IaI r± = R ± i'll"a. Ta.xue o6nacTH B pa6oTe [9] 6LJnH HanB~LI 

".llpIHMH II.llTHaMH"' a caMa OJia noc~eHa B OHa'IHTelJLHOH Mepe attanuoy 

pA-paccruIHH.ll npH ManLIX yrnax 8 Ha OCHOBe rrepeBaJILHOH MeTOp;HXH B Bapu

auTe [6] C HCilOJII,OOBaHHeM npH6lIH1KeHHOrO 0HIOHallbHOro HHTerpana 

( 1. 2) 2. 

1 '1Tolli,161,1Tt, TO'[lll,IKJI'., eTo onp"l\enene ll8.JI.O OTllOCJl'.Tt. tc a.i<IDIIITYJ\8.K JC=l = -,.r.iiµpJ<*l, tcoTO

p1,1e ,topKIIJ>YDT llOIIll}'D 8.KIDIIITYJIY p!l.CCt!Jll[JIJ[ j(8) = j(+) - j(-). 

2Ta.u: .llCe, a. T8.DICe B [7], 1(0.ll(1[0 llUTII CCl,lllll llB. po.60Tl,I, rp,e 11cno1u,oyeTC.1 xeTOP, [6J. 
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2 . 8:ii1maan u TO"IIH nepesan:a 

IlpoBepx:a IlOKaOLIBaeT, 'ITO CyYMa ( 1. 3) C xopomei TO'IHOCTJ,10 BOC

npOHOBOAJIT IlOBe):\eHHe J- 9llOHaJII,HOro HHTerpaJia. ( 1. 1) Ha XOMmieXCHOH 

mrocrocTH npH orpaHH'IeHHoM 'IHCJre cnaraeMhlX (MI.I B 6om.mimcTBe pacqe

TOB 6paJIH 13 'IJieHoB; B paop;.3 6YJzyT npHBep;eHl>I cooTBeTCTBYJO~He cpaBHe

HRl[). 8TO B.LipaJKeHHe ( 1. 3) mo6uo HCilOJII,00138.TJ, B 'IHCJieHHhlX pacqeTax 

I, rrocrOJii.:x:y H caMa tf>aoa 9(±) Hee npoHOBOp;Hhle B ( 1. 13) BeCLMa rrpocTo 

oap;aioTCJl B niioM BH):\e. K COlKaJieHmO, c 9TKM ehoHaJIOM He yj:\aeTCJI .llBHO 

peillB:TI, ypaBH~HHe ( 1. 12) Ha Ce):\lIOBYJO TO'!XY, H J\IDI 0TOro B pacqeTax HC

rrom.oOBaJICJ[ Bec1>Ma etf>ti>eITHBHl>IH 'IHCJieHHLm: MeTop;.pemeHH.11 Hemmemi:MX 

ypaBHeHHi, a HMeHHo HerrpepLIBHl>Ii aHaJior MeTop;a H1,10T0Ha. [10). B TO .lKe 

BpeM.ll IIOIIeDHO HOyqHTL BOOMOJKHOCTH H npH6JDDKeHHoro nop;xoµ;a, xorµ;a J\IDI 
ahoHaJia Hcnom.oyeTC!l npH6mDK:eHHOe B.Lipa.lKeHHe ( 1. 2). B 9TOM CJiyqae 

ypaBHeHHe Ha. CeJ\l!OBYIO TO'IJ:Y fflaeTCJI'. peIIIHT:r. .llBHO [6]. AeicTBHTeJII,HO, 

nop;cTa.BIWl ( 1. 2) B (1. 10) H ( L 12), noJIY'Dll{ · 

- ± 
9(±)(r) = ±iqr + 2R-y + i~±)' Im,\(±) 2: O, (2.1) 

Dc±}(r) = cos ;{±iq + /ir:t:~} = 0 • (2.2) 
. . ,\(:t:) . 

3p;eCL ,\(±)=/(r±)2-p2, q=qcos--C1 0/2 H 

21ra · ·a a= -21ra-y = hv (IWol - ilVol) = (al e'"", (2.3) 

IlpH 9TOM 
1 . v· Pa= 21r.-arcsm /1 + (Wo/Vo) (2A) 

rrocrom.xy a neEHT. B IV XBaµ;pauTe. 3a.MeTHM, 'ITO cornacuo onpe):\eJieHHIO 

arcsin uap;o 6paTL Pa = 0 npH Vo = 0. Aanee,. 

r± = R :I: i1ra = lr:1:1 exp[iflr:!:)], (2.5) 

d+) . ,ra ,ra d-) d+) (2 6) 
Pr = arcs1n ---.==r====~ -R, Pr = 21r - Pr • . • .,J,r24 2 + R2 · 

HeTpyp;Ho y6e):\HTLCJl, 'ITO npu: qR > 1, E /WI > 1.. TO'llH nepeBana. 6yp;yT 

pacnonaraTLCJl BOOJie IlOIIIOCOB r:!:, Il09TOMY pemeHRl[ ypa.BHCHH.!l ( 2. 2) 
ecTeCTBeHHO Ilpe):\CTaBHTJ, Kalt 

(J 
rC:!:) = p(:!:) cos-1 2' p(:!:) = r± + 5(±), 

4 

15(±)1 < lr±1. · (2.7) 

•'-''i-

! 
' I 

,p:' 

-~~ 1 

t,• 
{ 
~~ 

I 

Torp;a ypaBHeHHe ( 2. 2) npHHHMaeT BKµ; 

_ _ ar±(r± + 5(±)) ~ a(r±)2 

q - =F ,\(:1:)3 - =F ,\(±)3 

H OTCIOp;a 

[ 
± 21

1 

,\~±) = l"I exp[i~:1:>], (Al= 1011; I I' 

d:!:) _ 1r(2 1 1) 1 2d±) 
~j. - 3 n + 2 ± 2 + 3Pa + 3Pr • 

(2.8) 

(2.9) 

(2.10) 

3µ;ec1, n - HoMep xopH.!l ypaBHeHIDI TpeTLero nop.!lp;xa, xoTopm MruKeT np:e:

HHMaTL oua'IeHH.!l n~0,1,2 p;u xaxp;oro HO r~+) H r~--'). IlpH aTOM uap;o 

OTo6paTJ, TOlll,KO Te xopHH, KOTOpLie ffiOBJieTBOp.llIOT. ycnoBHIO Im ,\~±) ~ 0, 

To ecTL p;u pemeHHH B I XBap;pauTe 

sin~+) = si1;1-[i(2n + 1) + iPa + ifir+>] ~ O, 

a p;u pemeuri B IV xBaµ;pauTe 

. d-) . [1r2· 1.R 4 2 d+)] O smp5. = sm 3 n + 3fla + 31r - 3Pr 2: • 

Terrep1,, Hcnom.oy.!l ycnoBu:e 15(±}1 < lr±I, Haxop;HM cornacuo ( 2. 7) 

,\~:t:} = /(r± + p)(r±-p) ~ J-2r±5~±) 

u: oaTeM HO ( 2. 9) rronyqaeM OIOH'laTem.Hoe B.LipaJKeHHe 

c(±)_ 1 IAl2 r·<><±)] 
un _ - - 2 (r±I exp ip5 , 

rp;e 
·<><+) 2 ( ) 2R ld+) p6 = 31r 2n + 1 + 3/Ja + 3Pr , 

d-) 2 ( ) 2R ld+) p6 = 31r 2n + 1 + 3/Ja - 3Pr • 

(2.11) 

(2.12) 

(2.13) 

(2.14) 

(2.15) 

(2.16) 

TenepL npoaHaJillOHpYeM xa'leCTBeHHO Xa.:tl:He pemeru p;llll TO'leX nepe

BaJia 6yjzyT OCTaBaTLC.!l COfJiacHO ycnoBH.llM ( 2. 11) H ( 2. 12). B cnyqae 

.!lp;po-.!lp;epHhlX CTOJIIHOBeHHH MO1KHO C'IHTaTL, 'ITO R = R1 + R2 > 1ra. Torp;a 

d+) ~~~fr< 1, Pr - R 
fir-)~ 211'"- 7r;_ ~ 211'"- fr. (2.17) 

,I:{aJiee, B npE!J:\em.HhlX cnyqa.u: CHJIJ,Horo H cna6oro nornoll\eHJlll JIMeeM 

Pa = 211" - arcsin Jl + (~o/Vo)2 ~ 
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{ 
21r - Ca IIpH !Wo! :> IVol, Ca = ~, 

!!! (2.18) 
J1r + Ca IIpH IWol <C !Vol, Ca= KW-)2. 

Ilop;cTaBIIilll 0TH BLipruKeHIDI B ( 2. 10), noJiy'laeM 

a<+) { J1rn +'Ir+ !(2cr - Ca) npn IWol > IVol, 
Pj. = (2.19) 

J(2n + 1) + ½ + i{2cr + la) npn IWol < IVol. 

a<-) { j1rn- }(2cr + Ca) npn !Wol > IVol, 
Pj. = (2.20) 

j1r(n+ 2) + ½- i{2cr ,-- la) , IIpH !Wol < IVol-
HcnOJII,Oya 0TH IIp1IDJIH1KeHHI,Ie OHa'leHWI, Jier1m YB~eTL, 'ITO YCJIOBWI 

( 1. 4) Bl,IJIOlIHlllDTCll B CJiy'lae cHm,uoro n CJia6oro nomomeHWI p;llll 1mpueii 

r~+) Br~-). Kpm.re Toro, eCJllI Vo-+ 0, TO noJ1BlllleTCJI eme op;HH xopeHL BI 

XBa):\paHTe r~+). Kax 6meT BHWIO HHKe, eT:e: cBoiicTna coxpanRIOTCJI 11 p;llll 
TO'IJILIX pac'ICTOB C 0HKOHaHI,Hl,IM HHTerpaJIOM ( 1. 3). 

3. 06cyxq:~eBBe 

3.1. IloJIBAemxe To~ex nepeBana 

IlpeJKAe Bcero HCCJICAYCM HacIOJII,KO IIpaBOMepHO HCilOlII,OOBaTI, aHaJIBTlI'Ie

croe BLipa.lKeHHe WIJI TO'leK nepenaJia ( 2. 7), ( 2. 14), KOTopoe 6hlllo noey

'leHo Ha OCHOBe npH6muKeHIIoro BLipa.lKCHHJI p;llll 0HKOHaJII,HOro HHTerpaJia 

( 1. 2), JUUU[IOmerocs: TOJil,IO _OAffHM _'IJICHOM 6eCKOHC'IHOro pRp;a ( 1. 3). 

HIDKe MLI 6;'AeM HCilOJil,OOBaTI, B Ka'ICCTBC TCCTOBOH oap;a'IH pacceJIHBC p;Byx 

JIACP Macchl 17 lI 90 B none noTe~aJia Bmca - Ca.KCOHa c reoMeTplI'IeCKHMH 

napa.MCTpaMJI R=7 .05 <PM :e: a=0.5 <PM, napa.MeTphl Vo B W0 6YAYT HOMe

HJITLCJI, a eueprmo CTOJllHoBeuu, eCJI:e: cne~am,uo He oronopeHo, 6meM 
6paT1> E=1435 MeB. 

Ha p:e:c.la IlpBBCACHJ,I pac'leThl TO'le:s: nepenaJia p;llll CJIY'la.ll 'IHCTon peqi

pa.I~, xorp;a Vo=-50 MeB, W0=0. 3amTp:e:xonanu1,1e IlJITHa noo6pruKaroT 

o6Jia~TL 6IJIDKa.iinmx x p;eiicTBBTCJII,HOH ocn noJIIOcoB · r± = R±i1ra. 3neop;o'I

XH noo6pa2Ka.IOT pac'ICTI,I no np:e:6JlruKeHHhlM q>opMyJiaM ( 2. 7), ( 2. 14) 

c HHTepBaIIOM 2°, Ha'IHHaJl c yrJioB () = 5° p;o 35°. B~Ho, 'ITO B I KBa

p;pa.uTe HMCCTCII AM pemeHH.11 (n=0,2) ypa.BHCHHJI Ha cep;JIOBl,IC TO'IKB. B 

IV XBa):\paHTe op;eCL :e: B ):\pyr:e:x IIpBBep;eHHhlX np~epax, HMeeTCJI TOn:i.Ko 

Op;HH xopeHL n=l. B OTCYTCTB:e:e nornomeHWI (Wo = 0) HMCCT MCCTO conna

p;eu:e:e TO'IHI,IX II IIpJIDJIIDKCHill,IX pemCHHH J);llll CCJ);JIOBl,IX TO'ICK. ,I),HHa.MBKY 
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BKJIIO'ICHHJI MHHMOB _ 'lacTB IlOTCHD;BaJia MO:lKHO npoCJiep;BTI, Ha pnc.16 u lB. 

Bo-nepnMx, npu W0 '1= 0 TOJil,KO p;llll CJIY'la.K CBJII,Horo nomomeHBJI (pnc. lB) B 

I u IV xnap;panTax BMeeTCJI no op;HoMy xopn10 c n=2 u n=l cooTBCTCTBCHHO. 

Bo-BTOphlX, HaJIB'IBC nomomeuu npBBOJ);BT :K :Ka'ICCTBCHHOMY paolIH'IllIO no

Bep;enu TO'IHhlX (cnnomnMe) u npu6JIH:lKCIIHhlX (oBeop;o'l:Kn) pemeunii. Ho 

puc.ln B~no, 'ITO B yCJIOBWIX CBJII,Horo nomomeHBJI W0 >: Vo, (eTo 6on1,me 

Bcero COOTBeTCTByeT p;uqipaxu;noHHOH MOACJIB pacCeJIHHJI), :KpBBhle r~+) B 

r{-) 0:KalJJ,IBaIOTCll KOMIIJIC:KCHO COIIpJl:lK~HHhlMB: rt>= (r{~>)*. ,[(llll npB6JIH

:lKCHHhlX pemennii 0TO CBOBCTBO CJiep;yeT Henocpep;CTBCHHO HO ( 2. 15), 

( 2. 16), IlOC:KOJII,:KY B 0TOM CJiy'lae f3a=0. B 'laCTHOCTB, pnc. lB BO MHOrOM 

06'l>JICHKCT peoyJII,TaThl pafiOTI,I [6], rp;e 0TO IlpB6JIH:iKeHBC BCilOJII,OyeTCK p;U 

xa'leCTBCHHoro anaJIBOa aMIIJIBTYA pacceRHBJI npu MaJihlX ymax O < WI/ E 
B OaBBCBMOCTB OT BOMCHCHBJI 0Hepruu CTOJIKHOBCHWI B nepep;aHHoro BM

nyJII,Ca Ha npBMepe pA -paCCeJIHBJI. 

3.2. 0ihmaan&HLIB HHTerpan Ha KOMm1eKcaoii nnocKOCTH 

Ho CTpyxTyphl Bhlpa.2KCHWI µ;~ aMIIJIHTYA pacCeKHU, IIOlIY'ICHHhlX MCTOp;OM 

nepeBaJia, B~Ho, 'ITO pemaromyro pom, B HBX :e:rpaeT 0:KCIIOHCH~aJll,HI,JH 

'IJICH exp[g(r~±))]. II IIOCKOJILKY g(r~±)) = ±iqr}±) + 1I(r~±?) CTOHT B IIOKaoa

TeJie 0:KCilOHCHThl, TO IIOBep;eHBe 0HKOHaJII,HOrO BHTerpaJia I na :KOMillIC:KCHOH 

IIJIOCKOCTB, 6eoyCJIOBHO, BO MHOrOM oirpeµ;elI.lleT BeJIB'IBHY B xapaxTep yrno

BOB OaBBCBMOCTB ce'!enu pacceJIHu. Ha pBc.2 B 3 noKaoanhl pac'ICThl Im I 
H Re I COOTBCTCTBCHHO •. To'lllhle paC'ICThl Bl,IIIOJIHCHI,I KaK 'IBCJICHHOe BHTC

rpHpOBaHB~ no qiopMyJie ( 1. 1) (cIIJIOIDHLie) ~ cyMMBpOBaHHCM 13 'IJICHOB 

BO pKp;a ( 1: 3) (oneop;o'IKB), a npB6JIB:lKCHHhle p~C'ICTl,I - no qiopMyJie 

( 1. 2) (nyHKTBP). Bup;Ho, no-nepBhlX, 'ITO B npa:KTB'lecx:e:x pac'!eTax I 
MO:lKHO orpaHB'IHBaTI,CJI cpaBHHTeJILHO ne6oJILIDBM 'llICJIOM 'IJICHOB pRp;a 

( 1. 3). Ho rJiaBHl,IB BhlBOA COCTOBT B TOM, 'ITO IIOBCJ);CHBC npB6JIH:>KCHHoro 

0HKOHaJILHoro BHTerpaJia ( nyHKTBP) paoHTCJil,HO OTJIH'laeTCJI OT TO'IHoro, 

BMeeTCJI cxa'IOK <Jlynxu;nii Im I B TO'l:Ke Imp= 0. ECJI:e: y'leCTL, 'ITO ocno

nnoii nxnap; B ce'!eHBe p;aeT 06nacT1, B6JIHOH nonrocoB r±, rp;e n:e:p;Hhl peox:e:e 

HOMeneiiu xop;a xpBBhlX Im lH Re I, TO npBxop;BTCJI 61,1T1, oco6eHHO 6p;n

TCJII,HhlM IIpB pa6oTe na :KOMillICKCHOB IllIOC:KOCTB c HCIIOJILOOBaHBCM npB6JIH

lKCllHhlX Mop;eneii aiixonam.Horo BHTerpaJia. 06mBii Blip; IIOBCPXHOCTB peaJII,

llOH n MHBMoii 'lacTH TO'IHOro pemeHu aiixoHaJILHoro nHTerpaJia noxaoanhl 

Ha PBC.4. OnB em;e pao µ;eMOHCTpBpyIOT cymecTBCHHhle HOMCHCHU aiixo

HaJil,HOro BHTerpaJia B6JIHOH IlOJIIOCOB, o6JiacTeii, onpep;CllllIOmBx OCHOBHOH 

nxnap; B aMIIJIHTYAY pacce.1Uiu. 
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3.3. Aaanno ToqaocTH MCT01\a nepeDaJJa 

Hcnom.ooBaHHe nepeBam,Ho:ii MeToµ;m:n µ;rut pac'leTa THilll'IHhIX B uarne:ii oa

µ;aqe 6LicTpo OCl.piMHpYJOIJJ)IX HHTerpanoB .!IBruteTc.a 6onee-MeHee 061,I'IHLIM 

IlplICMOM. Oµ;ua.Ko mrneCTJIO, 'ITO npH pac'IeTe OTHOCHTCJil,HO Mam.IX Benn

'IHH, :x:orµ;a c pocToM yrna O ru.mnnTyµ;a IIDMeH.lleTc.a na Hecxom,:x:o nop.llµ;

:x:oB, Heo6xoµ;mrn KOHTpmmpoBaTI, TO'IHOCTL pac'leTOB. Ha pHc.5 noxaoaHhl 

pac'IeTLI "6nn2KHe:ii" IJ(+)I H "µ;am.He:ii" 1J<->1 a.MnnHTYp; pacceJIHH.ll: TO'IHhle 

pac'ICTI,I 'IHCHCHHLIM mITerpnpo,BaHHCM - cnnonrn1,1e nHHHII, a nyHKTHp - pac

'ICTI,1 no q>opMyne ( 1. 13) MeToµ;oM nepeBana c HcnonwoBaHHCM TO'IHbIX 

BhlpruKCHHH Ka.K p;llll a:ii:x:omUILHoro HHTerpana I ( 1. 1), ( 1. 3), TaK H µ;ll.ll 

COOTBCTCTBYJOIJJ)IX ceµ;noBbIX TO'IeK. M1,1 npHBOp;HM TPH THIIlI'IHhlX cnyqa.R : 

(a) - peq>pa:x:~ (oTcyTcTBne nornom;enrui:, Vo=-50 MoB, W0=0), (6) - Ba

pHaHT onTH'Iecxoii Moµ;enn (Vo=-50 MaB, W0=-25 .MaB) H (B) - cnyqaiI 

CHnLHoro rrornom;ep:H.ll (Vo=-1 MaB, W0=-50 MaB). 06Hapy)KHBaeTc.a cne

;zyrom;a.R xapTHHa.: B nepBbIX ABYX CH)"laJIX ·HanH'IHe J:\CHCTBllTenLHo:ii 'IacTH 

noTCHI\IlaHa IlpHBOµ;HT :1 TOMY, 'ITO IlpH cpanHHTCJil,HO ne6om.1IIHX yrnax 0 
"6JIIDKH.H.ll" a.MJinnTyµ;a J(+) na oµ;HH-µ;Ba nopK}:\Ka npeBI,IIIlaeT "µ;am.Hroro" 

J(-). 3a.TCM, yron 8 = De ("TO'IKa. nepece'ICHH.ll"), IlpH JWTOpOM 0TH a.M

IlnllTyp;hl CTaHOBKTCll panHLIMH µ;pyr ]:\pyry, BoopacTaeT no Mepe pocTa nor

nom;enH.ll Wo H cna6o oanHCHT OT Vo. Tax, B BapnauTe (6) ("onTH'ICCKa.H 

Moµ;en1,") a.Mmm:Tyµ;a J(+) npH Be ~20° na. TPJI nopKµ;:a:a. Men1,me cBoero ona

'IeHWl npH (J = 5°, TO CCTL 1\ll.ll µ;mp<pepeHI\Ila.nLHbIX CC'ICHHH 0Ta. o6nacTL 

HOMCJICHIDI yrnoB Bnon11e noxphlBa.eT o6nacTL BOOMOlKHOro axcnepHMCHTML

Horo Ha6n10):\e11:ru1 ceqeuri. Jho6om.ITJIO, 'ITO B CJI)"la.e cum,noro nornom;enrui: 

(BapnaHT (B)) o6e a.Mnm1Tyµ;1,1 J(+) n J(-) c0Bnaµ;a10T JU)yr c µ;pyrm,1 H xo

pomo BOCilpOJIOB01\llTCll MCTOp;OM nepeBana BnnOTL µ;o 8 ~ 20°. 8TH BhlBOp;I,1 

Ta:x:lKe noµ;TBCplKµ;aJOTCll pac'IeTa.MH no OT}:\enLHOCTH Re H Im 'IacTe:ii a.M

nnnTyµ; J{±), KruKp;a.11. Jil3 KOTOpbIX Ha q>OHe o6m;ero 011:cnoHeHI\IlanLHOro naµ;e

HH.ll C poCTOM (J COBepma.eT OCI\IlHlllll\Illl C "nonyoonHoii" 50 ~ 1 °' H IOTop1,1e 

Cp;BlllIYThl no q>aoe µ;pyr OTHOCJITem.HO µ;pyra. 

Ha. pnc.6 cpaBIIHBaIOTCll TO'IHhle 'IHCJieHJIL1:e pac'IeTLI µ;ncpq>epeII~HaJII,

HbIX ce'IeHHH (CJJJIOmHLie IpHBhle) H HX 2Ke pac'IeTLI MCTOJ:\OM nepeBana (HYH
KTHp ). KpoMe Toro, OBOOJ:\O'IIaMll noKaOaHl,I pac'IeThl MBTOJ:\OM nepeBana C 

npH6murnHHhlM anonanLHhIM HHTerpanoM i (I.2). Cpaoy BHµ;Ho, 'ITO pac-

. 'IeT C i CHJil,JIO OTHH'IaeTCll OT OCTaJll,JII,IX,. llpH'leM 06napy2KHBaeTCll ero 

8 

~]~-I 

f. ; 

'.~ 
~ 

peo:x:a.i1 oanncJIMocTL OT HOMenemn1. napa.MeTpa µ;encTBnTem.noii 'IacTn no
Tem:i;na.na. B TO ,Ke BpeMll pac'ICThl no nepemun.Hoii MCTOWIXC C. TO'IHI>IM a:ii:

IOHanOM I BCIO)zy COBrraµ;a.IOT C p"eoynLTa.Ta.1m 'IHc.nennoro KHTerpnpOBa.Hrul 

BITHOTI, µ;o yrnoB Be, Ha'llIHa.11. C IOTOpbIX na.:mon ::tpHB1zIX µ;n<pq>epeHI\Ilam.

HbIX ceqe11mi .Ka'IeCTBCHHO HOMCJUICTCll. 0Tcroµ;a. BLmOA, 'ITO nepemun.na.a 

MCTO]:\lIKa C y'!CTOM TOllLKO ]:\Byx TpaeKTOpHH T~+)(O) H Tl-)(Q) He M01KCT . 

OITHcaTL pacce.RHne npll O'Ien1, 6om,mnx yrnax, n oµ;ec1, neo6xoµ;m.10 paoBn

BaTI, µ;pyrHe MCTOµ;hl, XOTOpI,Je IlOOBOJl.lllOT )"ICCTI, Billap;hl OT Tpaei:Topn:ii, 

npoxoµ;.Rm;nx B6mron i:ruiq~oro uo nomocOB r; = R±i1ra(2p-1), p = 1,2,3 •••• 

H na:x:one~ Ha pnc.7 IlOKatJa.HO IlOBeµ;eHne Ce'IeH.Hll npn OTlIOClITenLilO Ma-

1™X yrna.:x, rµ;e npollBJI.l!.eTCll xapTHHa µ;Hq>pa:&:I\ROHHI,IX M3.XCHMyMOB n MJIJllI

MJMOB. llapaMeTphl noTeIII\Ilana. (Vo=-60 MaB, W0=-54 MaB, ao=l,04 q,M, 
a=0,71 q>M), aueprlI.ll E=1504 MaB n aT_oMH1>Ie neca CTanxHBa.IOm;HXCll JIµ;ep 

Ai =16, A2=60, a Ta:uxe o6nacTI, IIDMCHCHH.ll yrrron Bh16pa.m.I B COOTBCT

CTBIDI C llMCIOm;mm:Cll ]:\aHHhlMII pacce.llH1Ul 160 +60 Ni n nop.ornaimLIM noµ; 

IIHX IlOTeHI\IlaHOM [11]. MLI.lle BXlIIO'lann B pac'IeT xyllOHOBCKni HOT~, 

noaToMy pHcynox uocnT 'IHCTO lDIJIJOCTpaTHBHLIH xapai:Tep. Ha pnc.7a BHµ;

na, i:a:x: H B 01:cnepHMeHTe, µ;nq>pMI\ROHHruI xapTm1a., ce'IeIDie 01::cnonem:tu
am,uo y6LIBa.eT C pOCTOU yrna. paccemnra. Ilpn 0TOM 'IHCJiemn.,m p3.C'ICT 

HHTerpan:a ( CIIlIOllIHa.ll lilIHIDI) H pac'IeT aMIDIIIT}'µ;Ll MeTO):\OY nepeBaml. C 

TO'DILThl amrona.noM I (nyni:THp) µ;oBom,uo 6rumxn: JU)yr x m,yry. II ua.o6o

poT, lICilOlll,OOBa.IIHe npnfimDKeHHoro Bhlpa.JKellWI µ;IDI BHIOHam.noro llllTe

rpa.na i npHBOµ;HT Jr CHJil,HOMY OTlllI'IHIO a6cOJIJOTHOll Belill'IRlILI CC'ICHIDI, 

npHMepuo ua. 'IeTI,Jpe nop.RAJ:a., OT ero TO'IHoro oua-qemm (pnc. 76). 8ro em;e 

pao noµ;TBepxµ;aeT cµ;enaHHLIH BI,Illle Bl,JBO]:\ 06 OCTOpruKHOCTH B KCilOJibOO

BaHllll npn6lIIDKeHHI,lX a:ii:x:oHam.HLIX HHTerpa.iron H _ q,ao naounacCll'!ecxnx 

BOllllOBbIX. q,y:ux~ uenpepLIBHoro cnei:Tpa B oap.a.'Ia.x pacCCllllIDI T.IDKeJILIX 

IlOHOB. 

B Oa.KlIJO'ICHHe oµ;HH no aBTOpOB (E.B.3.) 6narop.apJIT P4>4>II oa noµ;µ;epuy 

(rpaHT 97-01-01040). 
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Im r, 
(a) 

1.5] (6) 
(B) 

1JIJ 
•,._, n=O n=O 

1.51 

,.,.,i"" 'JJO ........... ~r 350 ijl 
35° 

I.OJ I: ( <: 
0.51 n=2 

n=2 

0.0 

-0.5 

-ID1 

-Ul i I ~ 
~ -· ij 

0 
35° 

-2.0J n=l 35° n=l 35 n=l 

6.! 11 7.6 6.0 6.5 rn 15 JD 7.2 
I 1.117_1

4
111 I i l I 7.6 

Re r, 

Pe:c.1 

A»IDKeHHe ce;a;rronLIX To"leK Ha 11:0Mnne11:cHoi r- nnoc11:ocTH c pocTOM yrna 

O (5° - 35°) npH paoHLIX Ha6opax napaMeTpon noTeH~ana. CnnomHMe nH

HHH - TO'IHhle pememm, aneop;O"lll:H - npH6lIIDKCHHOe, aanITpHXOBaHHhle 

11:pylKKB - nolIIOca (cM. TeKcT). (a) Vo= -50 MaB, W0=0; 

(6) Vo= -50 MaB, W0= -50 MaB; (n) Vo= -1 MaB, W0= -50 MaB 

10 

1m·1 

25 l 
151 

,j 
~ 
I\ . \ 
! '\' 
! ',>-

(a) 

-5j"' l '· \\ 
-15 ~ ' -2d.. .. , ,,, .,1 ........ , ,,,· 

\ 
\, 

-2.5 -1.S -0.5 0.5 1.5 2.5 
Imp 

PHc.2 

Re I 
20 1 

15 r 

(61 ' , 

10 '' 1· ,• / / - -i- - ''' :1_: 

\ l/ ' \/j 

:~~ 
-5-t,,,~,.,-,n~,.,-,,,~TTTT]r--,-T~~~ 

-2.5 -1.5 -0.5 0.5 1.5 2.5 
lcnp 

IIoneµ;eHBe Im H Re "lacTeii aiKoHam.Horo BHTerpana / n aanHCBMOCTH 

OT MHBMoi qacTH npm~em,Horo napa.MeTpa p npu R=7.05 q>M. CnnomHMe -

pac"leT no (1.1), aneoµ;o"lll:H - cyMMa (1.3)' c BJl:llIO"leHBeM 13 "lJICHOB, nyHK-

THp - npH6nIDKeHHhle aHa"leHilll cornacHo (1.2) • 

Im I (a) 

-5 

r -- . 
,. 

' 
-15 

-25 

-'5 

-45 1, ",,,•,,I,,,," I,,, 
9 

Re r 

Puc.3 

Re I (6) 
' . 

10~1/✓✓---
j . \,'__........,, J 

cj 

~ 
_,J 

~ 

' 
-20] 

-,ol TTTTr,-r, 

J = 5 

I,/' ,,, 
I:, 
1, 

r 
TT' 
7 

~ 

o Re 

To )Ke, 'ITO H Ha pHc.2, HO B OaBBCBMOCTB OT Re r npn 8 = 15° H a=0.5 q>M 
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Rel 
lo.a 

S,0 

0,0_ ./ 

/ ~.Q~,.,. 

~~----

1ml 

104 

S4 

04 

·S.o 

·104 

Pnc.4 

,..~, 
... -:.~---, ____ _ 

Itri --~- -. ·-. 1 ,.--

_,.. 

I_;. - ·-------. ,.--,-----, ... ,.. ,..,.. •."'-- -
,,,,_<;> 

,:::,,"'::--....... __ -.. 

,...,. 
~e-<s 

l11i ,- ,..~ 
s 

fl;~--............. 

____ _..,.,.,,.,.__,.. 

___ ... --::,.,. 
.,-s-- ~e-<s 

~~-.1--....... 

IloBepxuocTb Re H Im 'lacTe:ii amtOHallbH0ro HHTerpalla {1.3) (cy»Ma 41 
'IJieHOB) Ha KOMillICXCHOH r- IllI0CX0CTH 

12 

(6) (B) 

' 10 
1o"'l ' ' ' lrl\ ' ' ' 10"' Ir! ' ' !O"'l ' ' ' ' ' ' ' ' 

' ' ' ' 10"' \ 

' ' 10 ➔ ' ' \ 

10"'l ' ' ' ' \ 

' ' ' ' ' \ 

' ' ' ' \ 

' 10"' ' ' 10"' \ 

10·•i ' \ \ \ 

' ' \ 
\ ' \ 

\ \ 

10·0l \ 10"" ' 
\ 

' \ 10-- \ 
\ \ \ 

\ ' \ 

15 25 
~ 10..,, 

J5 5 15 25 J5 

Pnc.5 

"BlIH2KHHSI" J(+) :e: "AallbBll" J(-) a.MIDIHT)'ALIJPacC'IHTaJIHI,Ie 'IJICJreJIHI,lM 

HHTerp:e:poBa.HHeM {cillIOIDHLie lIIIHHH) H MCT0J\0M nepeBaJia (nym:T11p). (a) 
Vo= -50 MaB, W0=0; {6) Vo= -50 MaB, Wo= -25 MaB; (n) Vo= -1 MaB, Wo= 
-25 MaB 

do/dO (a) du/dO .. (6) du/dO (a) 

10
2

\ 
10 

10·' 
10 ➔ •• 

10"' 

\r-- 10 "': 

~ 10·' 

10 •Ill 
10-1 

\ 

\ 

\ 
' 

\ .. 
\ 

\ 

\ 

\ 

\ 

10·" \ 

10·• \ 

10.., 
\ 

\ 

\ 

\ 

\ . \ 

\ 

\ 

\ 

10"" \ 10'.u 
' 10-ll . \ 

\ 

\ 

\ 

\ 10·3 10--
\ 

\ 

10·2· ' 10..,, 10•n 

15 25 8 110·\··· ····1s····· :ii 9:ii s 15 l5 9 li 
Pnc~6 

Aa<M>epeHI\Ha.m.H1i[e ce'leHllll. pacceJIHll.ll ( B q>M2 / cp ), pacc'IHTaJIHLie u
CJieHJUdM HHTerp:e:poBaH:e:eM {cmromm.Ie) H MCT0A0M nepeBaJia (nynxTXp-,
c TO'llllaIM amtOHallbHLIM HHTerpaJIOM {1.3), OBOOJ\O'IXH - c np:e:6n::wKemn.m 
(1.2)). (a) Vo= -50 MaB, W0=0; (6) Vo= -50 MaB, Wo= -25 M0B; (B) Vo= 
-1 MaB, Wo= -50 MaB 
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da/dO (a) da/dO 
1. 

(6) 

10 -, 

-,~ 10 ... 

10 ·~ ' --~ 10""" 

10-'· 

10 i 
10 ... 

10--· 

e ~ 
l" "' "' '£"'" "' 'f "''''' T ''' 'e 

Pzc.7 

To xe, 'ITO Hua pnc.6, uo Ailll pacce.llHB.ll 1
60 +60 Ni c peaJIHCTB'leCXBMB 

napaveTpa.MH noT~ana HO [11] (CM. TeicT) 

JlaTepaTypa 

1. Glauber R.J./ / in Lectures on Theoretical Physics (Interscience; New 

York, 1959)~ V.I. 

2. Schiff L.I./ / Phys.Rev. 1956. V.103. P.443.; Saxon D.S; and Schiff 
L.I.// Nuovo Cimento. 1957. V.6. P.614.; Yennie D.R., Boos F.L. and 
Ra.venhall D.C.// Phys.Rev.B. 1965. V.137. P.882.; JiyxMHOB B.K./ / 
lfoB. PAH, cep.(pHO., 1994. T.58(1). C.8. 

3. Jlyil>llHOB B.K./ / JI<I>. 1995. T.58. C.1955; Preprint JINR (Dubna), 

E4-314-94. 

4. Korol P.J./ / Phys.Rev.C. 1975. V.11. P.1203. 

5. 3eMIDlllaJl E.B., JlyII,jJHOB B.K., IIepMHoB B.II., 1:J:y6o.e IO.B. // HoB. 
PAH, cep. lpHO. 1997. T.61(1). C.140. 

6. Amado R.D., Dedonder J.P., Lenz F.// Phys. Rev C. 1980, V. 21, N. 

2, P. 647; 

7. Shepard J.R. and Rost E.// Phys.Rev.C. 1982. V.25. P.2660. 

8. Jiyn..moB B.K. //HoB. PAH, cep. qino. 1996, T. 60(11) C.8. 

14 

9. Wallace S.J. // in Proc. of Int.Con!. on HE Phys. & Nucl.Str. (Ver
sailles, France, 1981), ed. by P.Catillon, R.Radvanyi and M.Porneuf, 
1982, P.203c. 

10. )KUAi:oB E.II.; Maxapemm r.H;, IlyoLIHHH H.B.// 81:J:AJI. 1973. T.4. 
C.127; )KaunaB T., IlyoIJHmI H.B.// )KBMBM<I>. 1992. T.32(6). 
C.846. 

. . 
11. Roussel-Chamaz P. et al// Nucl. Phys. 1988. V. A477. P.345. 

PyKonHCI, nocrynwia B Hlllarem,CKHii OTlleJI 

S HIOHJI 1997 roJia. 

15 



EM6ynaes A.B.'i/.up: . 
' ·. . ': ' . : ~ . . '' ·., . \ , . ,.. ·. 

lbyqem1e ynpyroro MPO'"»L1epHQro pacce»mrn .- . \ ,'' ' \ 

e npH 'npoMe)KyrO'lllhIX 3Hepm»x _ 
"B BblCOK93HepreTHtJeCKOM '11pi16~mKeHHH ;-· .. ,' 

' > ; • • ,:• ' •, • •• ' • , C •:, 

·\: ... ,· ~"- _,:,., .. :-"'·\'':--:,·•.'1·~--•·. - __ >~'.'/' .--~_-:::-"· .·{ ·: __ ···;-., ·.-··~.-.\·,,_ .. 

B paMKax MeTO.ua• BblCOK03HepreTHlJeCKOfO nptt6ntt)KeHifW 11ccne.uyeTc,» i;lMnnH-: 
Ty.Lia ynpyr~rt> pa~ce»Htt.si-B non'e MepH~ro • noieHumma B YLl~a~CaKCOHa. CpaBHHBa~ 

· J{)TC» qttcneHHhie. pac4~~~. 'ai(KoHanOB. tt .a~nJJHTyii ~~6nH)KHCi>~ ~·. ~<)lanbHero~~ ·'} 
pacce.siHttiCc MO,LleJihHbJMH B~Ipa)KeHHH~H 3HKOHMOB H _ coonieTCTB)'IOIUHM".f mi·. 
aMnnHTyL1a~.m; -'-nonyqemJhlMH M,eTO.tiOM nepeeana; C,L1en'attbi BbIJioi:lbl 06 'o6JJacrnx 

'·--.- .. -- - , - . . ~ .. · '11,.\ :' .; . •' -- '• / '. . ;.. : ¥ ' • ' - • ,-,,. ,· '.. '.,_ 

. npHMeHHMOCTH MO,LleneH B npeL1enbHbIX. cnyqa»x.,_CHnhHOro nornome11m1· H peep~ 
·. paKuim, a ,TaK)Ke .· npH TJ)aJlHUHOHHC>M e'bl6ope 'napaMeTpOB ii,3aHMOL1C~CT~H».· hmta-
3UHO;. lJTO BO 'irnomx CJJYlfa»X,MO,LlenbHbJe' 3H~O~aJ1bl ttcnomJyJOTC» BHe·o6nai:TH HX' 
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The ainplitudes for elastic I sc_attering of ~h~~vy ions) prese~ied' in 'th;'. form 
of the. high-energy apprnximation 3/'e studied_.~Si!}g t~ Saxs,o!1iw~ods:potential.' 
The:' numerical .. calculations, 'for ; eikonals . arid/; for the · ·«near-» •·and/ «far.:side>> 
a~plitudes: of scattering art coi'npared. with; thos~' obtain~d' by" the ~addle poi~t ' ' 
metho~L Ccmclusi~ns -are made; op. applicability' -of: ma'dd~ \1/hen parameters ' .., ' 
?f potentili!s_ ·iu:esei~cted .. in. correspondJn;e. ·with·.·ih~.-~ases. of s'fro~g ·absmption,. 

/refraction land ._the· optical scatteting.· It .is ,shown ·that, in, m<lny ·cases the models ' -
: are Utilized 6ut of.the scope"of thei(suitability; . · . - - '• ; 
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