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wavefunctions and corresponding energies which are slowly changed
dmgthemveofﬂwmctbumﬁlmu. The mentioned problem is solved also with
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1. Formulation of the Problem

As it was shown recently [1]. for definition of equation of the transition S matrix elements
which describes the reactive scattering in the three-body system it is important to solve
1D Schrédinger equation along the coordinate reaction. In general case with consideration
of the rotation of body-system the parametric Schrodinger equation can be written in the
following form:
2 50+ D\ =

{%+£[£—Ulu.u)-%§—)}:=0. (1)
where u denotes the coordinate along of the curve of reaction coordinate (see Fig 1.). v
designates coordinate of vibration motion of three bodies reduced mass
w= \/mymama/(my + my +my). the vibration quantum numbers are denoted correspond-
ingly by j = 0.1.2... The interaction potential U (u. v) between three particles at Lhe
oollinm:l collision in the general case can be represented in the form of generalized Mors
potential:

Ulv) = Au)[e T - g ISR, (2)
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Our aim is be construction in analytical form the wavefunction and the energy spectrum
of 1D Schrodinger equation along a curve of the reaction coordinate (see Fig 1.). Recall that
in fixed points {u;}, where i = 0.1,...n and j = 0 the problem (1)-(2) is solved exactly [2].
The wavefunction of reduced mass in the potential (2) has a form:

Znlu.v) =YV Fy(~n, c,y). (3)

while the energy of bound state is defined by the form:

2 :
Ey(u) = —Alu) + ﬁ(—u)[h(uh(u +1/2) - a(u)(n + 1/2)%], (4)

where n s the vibration quantum number, in addition the following designations are made:

R s e O R LU R L2 0 )

(o) = €, )= TTE, afu0) = 2200,

In case j # 0 in the Schrodinger equation we should take into account the rotation
energy of bodies system. Becmmthednguhﬁtyofthemtaﬁonpomudmpwmwde
of localization region of the quantum probability (see Fig 3. ) in the interaction potential
mbg.pprmdmahdasninmumhlybwthemumlimdepomﬁd(E). In this case
the wavefunction has a form:

Ents)(4,v) = /e, Fy (—n,5,7) (5)

while energy spectrum has a form:
By(u) = i%[‘r’ +20y(n+1/2) — o?(n+ 1/2)0° + j(5 +1) —
3 a—1 7 a—-1)2 ,,.
(Lﬂ._)(iw 1/2)j(F +1) - ﬁfw—?,—)j’ﬁ + 1)’]. (6)

where

.ﬁ‘l{“):J%E!‘ug“l"jU-Fl)Cu. E(u]:ﬂ%.l.ll

3 3 15
p=6&6e™. Colu) =1-;+§. Ci(u) =—E+;.

=248 e, gw =2,

It is obvious that wavefunctions =, (u.v) must be normalized after which they can form the
orthonormal basis. The normalized wavefunctions can be represented by form:

1

S v) = A (W)Eu(uwv).  Aifu) = e (7)
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nf2=1 nf2
[ sterem Bt +2 S, Slow) +43 Sl + f(aa) =

wn—-1nwithh= (5 — a)/n; in particular, zp = a and
&5 (b — o) max | F()]-

ji j =0,1,
where r; = a+ jh for j 0,1,
z, = b. The error is bounded by
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Fig L. Mmpownudimhdin;mhﬁmwdbodym(ﬂbmﬁmwumnumbe:j =12)
in the u=2.1 point. »
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Fig2. E,(u) energy in n=0.1,2 states.
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Fig. 4 Wavefunctions for n=0,1 and 2 quantum numbers at the point u = 10.1.
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u 1 5 10 | 20 30 40 50

A(u) | 3.09 307 | 3.06 | 3.07 3.08 | 3.08 | 3.08

a(u) | 8.36 | 7.38 202 | 9.86 | 11.04 | 11.51 11.63

wl(u) | 790 | 713 202 | 7.96 | 895 | 923 | 9.41
Table 1: Moroepotemiulweﬁcmuwhenj=o
D N R MR ER
A 300 |304] 5 |296]201]284|276 2.67 | 2.57

202|279 | 28 [2.84 3.03/3.08|3.13| 3.2 |3.28
v | 4.02 | 3.99 | 4.01 104 | 4.05 [ 4.07 | 4.1 |4.12 | 4.16

Table 2: Morse potential coeficents for u = 10
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YuCcAeHHOe pemeHue 1D ypaBHEHHS IIpeapmaTrepa
c apabaTHIeCKH H3MEeHAIONAMCS IOTEeHOHAaAOM

A. TeBopkan u M. HaaGaupasn
AnHoTAmEA

Mui sccaepyeM npoGaeMy coGCTBeHHHIX (hyHKIME M COGCTBEHHEIX 3Ha9eHHH
sa 1D ypaenenus Illpepunrepa ¢ aamaBaTuuecku H3MEHSAIOMHMCA BAOAB
KOOPAMHATE! DEAKUM¥M (BHEUIHENA NapaMerep) NOTEHIHAAOM Mopca. B xavectse
npuMepa BEMHCAeH 2D NMOTeHUMaA B3aWMOAeiCTBHSA KOAAMHEapHOTO PeaKTHBHOIO
cronknosenus H — H — H, Kotopuiit panee annpoKcHMHpoBaH oboGmeHHEM 2D
notenguasoM Mopca. [Tloxasano, 9To KoAeGaTeAbHOe COCTOAHHE CHCTEMEI TeA
XApAKTEPH3YeTCA MHOJKECTBOM M3 IIATH OPTOHOPMMDOBAHHEIX BOAHOBBIX hyHKOHA
M COOTBETCTBYIOUMX 3HEDIHH, KOTOpHE MEAACHHO MEHSIOTCA BAOABL KDHBOK
KOODAMHATHl peaKmuH. Ykazannas npoGAeMa pemaercs Tak Xe C y9eToM
BPALIATEALHOIO ABHJKEHHMA CHCTeMHl TeA. Ilokazano, ¥To B 3TOM CAydYae pelleHHe
npeapiaymiei mpoGAEMEl He3HAYATEALHO MOAM(DHIMpPYeTCS.



