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!{rut OTM9~9HO B/I/, npH pemSHHH lI!HpOKOro Kpyra sa~a~ M8T9M8TH
~9CKOil WR8HKl'I (B KBaHTOBOil M9X8HRK9, B BOJIHOBOil ceilCMHKe, B BOJIHOBOil 
OilTRKS'R T.~.) ~aCTO BCTpe~aeTCH KJ18CCR'!9CKM s~a~a 06 onpe~eJiemm: 
K03WW~SHTOB OTpa~eHM R npOXOl!UtSHHH ,ll;7l.ff O~HOMepHoro onepaTopa llipe
~Hrepa. 8TH K03WW~RSHTH HBJ.l/IIOTCH WH8R'!9CKHMR napaMeTpaMR, OilHCHBaIO
!llID,1H swweKT B8aHMo~eilcTBIDI ~acT~ c noTeHIUiaJIOM R onpe~e.nmoTCH R8 pe
meHM KpaeBoil sa~a~H/I~ 

ot.':!ljl(X,t<)+(K2 -Vcx>)4'Cx,K)=O, KE.R (I) 

~KX (2) 
l/J(X,K)--1)(K)€. x-oo 

. ] 

Y' (X,Kl- eLKx + TCK)e-lKx, x--oo , (3) 

r~e V - BemecTBSHH08Ha~HM, eyco~Ho-HenpepHBHaH Ha R WH~M, ~ocTa
TO~Ho OHCTPO CTp9MHm8HCH K HYJIIO IlpH /x /-+- oo , TaK ~TO BHilOJIHHSTCH 
ycJIOBRe. 00 

S / V (x ) / a'x < oo • 
-00 

(4) 

KaK npaBMO, K08(JX;p~R9HTH D ( K) R T( K) MOryT OHT:E, Hail~ellli B aHaJIR
TR'!SCKOM B~e JIRID:b ,n;im HSMHOI'RX KOHKpeT!lliX ~ V (x) 121. IIoaToMY 
npe~CTaBJJ./IST RHTepec paspaOOTKa npHO~SH!lliX MSTO~OB RX H8XQllUt9HM. 
IlpH CTa~apTHOM IlO.D;XO~e ,ll;7l.ff Toro,~TOOH HX HailTR,oOmHo annpOKCRMRPYIOT 
noTemura~lllitt· oap:Eiep np,IMoyro~HHMR noTeHURaJiaMR aa K8JJUtOM RS no,!lb!HTep-
BaJioB ( X l-1 , X i. ) H CIDHB8IOT n~eH!lliS B K8JJUtOir R8 oOJiacTeil pemeHHH 
ypaBHSHM llipe~RHrepa Ha rpaH~ax Xl , TaKaH npo~e~pa HBJIHSTCH B8C:b
~a/TPY~09MKOfi ,n;im noTeHURaJIOB cJioJKHoro a~a. B MeTo~e wasoBHX WH~ir 
12 CTpOHTCH W~HH OTp~eHM H npoxoJJUteHHH, HBJl.lilOmRSCH pemellliJIMR 
s~a~ KomR ,n;im HSJIRHSfiHoro ~qqiepemma~Horo ypaBHSHHH nepBoro no~Ka. 
A CBMR KOajxil~eHTH onpe~S.JlfilOTCH K8K npe~eJIH COOTBSTCTBYJOmRX WH~Ril. 

CJie~eT TaIOKe OTMSTRT:Ei, ~To c1mecTBYIOT WOPMYJIH ,n;im Ko~eH
TOB J)(K) R T(K) RB 'RX OHH BHpa~aroTCH ~epe8 WY~aMSHTa~HHe peme
mm ypaBHSHrul. llipe~Hrepa I,3/_ O~HaKO ,ll;7l.ff Toro, ~TOOH onpe~eJIRT:E, 8TH 
W~aMeHTa~~e pemeHHH (HJIR W~HH HocTa), Heodxo~o pemaT:Ei RHTerpaJI:Ei-
lllie ypaBHemur' 4/ THil8 Bo~Teppa, ,ll;7l.ff KOTOpHX ~OJDK8H CXO~T:bCH Me-
TO~ RTSp~. B ~aHHOil 8aMSTK9 npe,n.naraeTCH Ilp,IMOil IlO.D;XO~ K pemeHRIO 
s~a~ U)-(3). 

l1t1nn11e-uriIMn ,mcmryr ~ 
Oll-:t,!iliU.. ti':~ .'l~J!.OB!U3Q . 

St>tSfl~:CT~J-1.'A I _________ ----- --



TpyAHOCTb pememm KpaeBott a~a~n {I)-(3) COCTOHT B TOM, ~TO 
B Kp88BHX YCAOBIDIX (2),(3) IlpRCYTCTBYJOT HCKOMH8 HSHaBSCTHH8 KOaj;q}IDUI-
8HTH, 0AH8KO Cil8IUiqJHKa acm.mTOTHK (2), (3) noaBOJJ.l!ST HCKJllO~Tb RX na 
KpaeBHX YCAOBHH. IlyCTb D(K) = 1)1 (I<)+ i, De (K) , TorAa 8CilMilTOTffiI8CK09 

YCAOBil8 (2) rrpnHHMaeT B~ 

4'1 (X,K)=])-1(K)~KX-.l>z(1<)Sihl<X, (5) 

4'2 (x,J<),=; 1)1 (!<)sin, KX + 1)2. (K) Co-!. KX , x- oo 1 

rAe lJJ1 Il %-AettCTBHTSJII,HasI Il MHHMasI ~aCTil pememm a~a~ (I)-(3). 
Ha (5) AerKo n~aeM 

4'/ (X,i<} -t- K "f-'2 (x, K) = 0, 

4'~ (X11<)-K4'1 (X,K):c O 
1 

x-oo. 
(6) 

AHaAorHtIHIIM o6paaoM B~8Jl.l'IJI BemecTBSHHYJO Il MHRMYID ~aCTil na acHMITTOTil
KH (3), Ha~eM 

4'1 (X,K) = (1 + T1 (k) )W5 l<X + %_ (K)siYLl<X 
7 (?) 

% (X,K)= (1-r1 (K))Si11.1<X+ T2. (K)Co&kx 
) 

x-- 00 7 

rAe If\ Il T2- BemecTBSHHaR Il MHHMaR ~aCTil Be~nHH T 
(?) H9M8AA8HHO BHT8K88T 

• Ha paBeHCTBa 

lf')(x,K)-K4'z (X,K)=.-:2,kSi.h-KX 
7 (8) 

lf'l (x, K) -t K l/'1 (x K) o:: ZK C05 J< x x- - oo • 
I 7 

TaKID/1 o6paaOM, MH nepeXOAHM OT s~a~ (I)-(3) K AHHSHHOtt KpaeBOH a~a-
~e (I) , ( 6) , ( 8) OTHOCHT8Jll,HO BMHOBOH qJyHKIUilI l/.1 == <f-11 + i., 'fp,, • 0Ha 
~o~eT 6HTb C ycrreXOM pemeHa OAHHM Il3 CT8HA8PTHHX ~CASHHHX MSTOAOB 
/5,6/_ 

Ms COOTHomeHHtt (5),(?) OAH03H8'!HO orrp8A8JlJilOTCR COOTB8TCTB8HHO 
KO::$l)IDUI8HTH D ( K) H T ( 1<) 

1)1 (1<)=4'1 (X,K)C,051<X + '-Pi_(X,K)½!tKX, (9) 

Il 
])Jl.(I<)= 4'2,(X,K)~KX-lf'1(x,K)~n.KX, X--+-+00 

'f1 (K) = 1./-'
1 

(X,K) ~ KX - % (X,K)¾l'l.KX- G05 2 KX, 
(IO) 

'I'.:t ( K) =: 4' 1 ( X ,I<) ~,i,n KX + 4'2 (x I K) ~ x:x - s,in.:Z. k!X, x- - co . 

Orcro.na Ha~eM 

2 

~) 
j 

~ l . 

i( 

l 

e 2 ) I'. 1) (Kl= 4J1 (x,1< + 4'2 (x,1<) , x- + oo, (II) 

'T'e(K) = ('f1 (x,K)-C05Kx)2+ ('l'zcx,1<.)-:Sin.cxl-, x--oo. 

TaKID/1 o6paaoM, HCKOMH8 Koaj;qlmui:eHTH onpeAeJimOTCR ~epea BOJIHOBYJO qiy~ 
l/-'(X,K) no qlOPMYA8 (II), 

Ha rrepBoro COOTHOID8Hlill: B (II) B~O, ~TO Heo6xo,n;HMHM li ~OCT8TO~
Hl1M YCAOBHSM M8AOCTil KO::$l)IDUI8HTa rrpox~emm D 2 (K) ~8TCR YMO
Bll8 14'l-o npn x-+= . TaKllte na (II) AerKo noKaaaTb, ~To AOCTa
TO~HIIM (Heo6xo.nni"v!HM) ycAoBneM MaAocTn Be~HH Jl(K) ( rz (1<) ) n 
BHnoAHeHM cooTHomeHM r 2c Kl_.,.1 ( 1i2 ( Kl - 1 ) ~eTcR ycAoBne 

14' 1-- 0 ( 14'/ - 1) npn /x I - 00 • Ilpn 8TOM BHilOAHRSTCR COOTHOID8Hll8 

:D2(1<) +T2CKJ = d.. (I2) 

0TM8THM, ~TO naAo~eHHHH MSTOA onpeA8A8HM KOaj;qlmui:SHTOB OTpa~eHM Il 
rrpox~eHM OCT88TCR B cHJie, B c~ae C KOMMSKCHHM ITOT8HUH8AOM 
V (xJ = U ex) + i W(x) • B 8TOM c~ae MH rrepexo~ K a~a~e 

t/1; + ( K 2 - LJ (x)) 4'1 + W 4'2 = 0 
(I3) 

4'; T ( K 2 - U ( X)) 4-'z - W tfi 1 '= Q 

c KpaeBHMH YCAOBilRMil (6),(8), KOTOpaR MOEST 6HTb pemeHa TaKllte CTaHAapT

HHMil ~HCASHHHMH M8TOA8Mll. C USAbID rrpoBepKH ::$l)eKTHBHOCTil aMOpllTMa 
~cAeHHO pemeHa saAa~a (I) ,(6) ,(8) c rroTeHUHMaMH Vex>=± exp(-x2 ) 

MSTOAOM CITA8HH-KO~oKarurn Ha paBHOMepHott C8TK9 I::,. N : - 5 = Xo < X 1 < ... 
... <XN=S c maroM h.= 0,025 (CM. Ta6.mmy). 

K Vex) exp (-x.t) -exp(-x 2 ) 

0,3 0,035999(0,964000) 0,41?66?(0,582333) 

tr. rlM('7'[KJ) 0,680I88(0,3I98II) 0,9868?3(0,0I3I2?) 

~- 0,999999(0,000000 ) 0,999999(0,000000 .. :) 

B~HO, ~ro ITO~Tll TO~HO BHITOAMSTCR YCAOBil8 (I2), CAe,nyromee Il3 38KOHa 

coxpaHSHIDr'IJE:CAa ~aCTHii npn BemecTBSHHOM IlOT9HUH8A8. Ilpn STOM ~HCA8H

HH9 3H8~9HM KO::$l)IDUI8HTOB J> 2 (k) Il 'f 2 (k) XOpOIDO COrAaCyxJTCR// 
COOTBSTCTByiomm.m aHa~eHHRMil, Il0~8HHHMil B M8TOA8 ~830BHX qJyH:icrnrli 2 • 
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JKaHnaB T • , IlYshJHHH R • B • P 11-90-381 
0 Bh11mcneHHH Kosqiqmn;iieHTOB rrpospatIHOCTH 
H OTpa~eHHH B op;HoMepHOH,3a,a;aqe pacceHHHH 

3~aqa op;HoMepH~ro pacceHHHH rrpH kER ~qiopMYnHpoBaHa 
KaK nHHeHHaH KpaeBaH sa,a;aqa p;nH BOnHOBOH qiyHKD;HH, KOTO
paH MO~eT '6hITb pemeHa 0,IJ;HHM H3 CTaHp;apTHhlX tIHcneHHb!X Me
TO,IJ;OB • Ko3qlqJHD;HeHThl IIP03patIHOCTH H OTp~eHHH Bblp~aJOTCH 
qepes.sHatieHHH BOnHOBOH qiyHKD;HH. 

Pa6oTa BhIIIOnHeHa B J1a6opaTOPHH Bhll!HC:fIHTenbHOH TeXHHKH 
H aBTOMaTHsan;HH OIDIR. 

Coo6meHHe 06'be)lHeeHHoro HHcnt:zyTa smepHLIX HCCJieJJ;OBaHHH. ,Uy6ea· 1990 
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Scattering Problem 
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The one-dimensional scattering problem is formuiated 
as a boundary value problem for wave function, which can 
be solved by one of standard numerical methods. The 
transparency · and reflection coefficients are expressed 
through the value of wave function at infinity. 

The investigation has been performed at the Laboratory 
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