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Moens KBaHTOBOTO TYHHEIIMPOBAHUS KJIACTEPA, COCTOSIIETO M3 A TOXKICCTBCHHBIX YACTHI] C
OCHIUISTOPHBIM B3aMMOJICHCTBHEM, Yepe3 KOPOTKOICHCTBYIOIIHNE OTTAIKUBAIOIINE OapbepHBIC
MOTCHIMATBI COPMYITHPOBAHA M U3ydeHA B MPEICTABICHHN CHMMETPU30BAaHHBIX KOOPIAMHAT B
S-BOJIHOBOM MPUOIVDKESHUH. [IpencraBneH KOHCTPYKTUBHBII ITOPUTM
CUMMETpH3AIMH/aHTHCUMMETPH3AIui  0a3UCHBIX (QYHKIHA A—1 MEpHOTO TapMOHHYECKOTO
OCHWJUIATOPA  OTHOCHUTEIBHO TIEPECTAaHOBOK A  TOXICCTBCHHBIX YacTHII B  HOBBIX
CUMMETPHU30BAHHBIX KOOPJIWHATaX. AJITOPUTM PEaTM30BaH B CUCTEME KOMITBIOTEPHOM anreOpbl
Maple mna A=2,3,4,5,6,7. Jnsa A=3,4 moxy4eHbl aHAJTUTUYECKUE BBIPAKECHUS IS
CUMMETPHYHBIX/aHTHCUMMETPUIHBIX OCIHIUISITOPHBIX 0a3UCHBIX ()yHKIIHH.

[IpencraBnen ananu3 3(Q@exra KBAHTOBOM MMPO3payHOCTU OapbepoB, MPOSIBISIOMIUNCA B
HEMOHOTOHHOM 3aBUCHUMOCTHU PE30HAHCHOrO TuIa Ko3()(dUIIMEHTa MPOXOXKIEHUS OT SHEPIUU
CTOJIKHOBEHHS COCTaBHOM CHUCTCMbI, B 3aBUCUMOCTH OT 4YMUCJIa 4YaCTHUL W THUIIA UX CUMMCTPHUH.
IloxazaHo, 4YTO pE30HAHCHOE INIOBEACHHE KOIPPHUIMEHTAa MOXOXKAECHUS CBA3AHO C
CYLIECTBOBAaHMEM OapbEPHBIX KBA3UCTALMOHAPHBIX COCTOSIHUM, MOTPYKEHHBIX B HEMPEPHIBHBIN
cnekp. s ux knaccudukanum pa3paboTaH CUMBOJIBHO-YHCIEHHBIA aJITOPUTM PELISHUs 3aaun
Ha COOCTBEHHBIE 3HAYEHUS B YCEUEHHOM OCLWUIATOPHOM Oa3uce, peaau30BaHHBIA B Cpele
Maple-Fortran.

Pa3paboTanHple anropuTMbl U KOMIUIEKCHI IporpamMMm  (GopmupoBaHusi 3(PGHEKTUBHBIX
MOTEHLIMAJIOB U PEIlICHUs 3a/laud PAcCesiHUsI B METOJE CHUJIBHOW CBSI3UM KAaHAJIOB, C IOMOIIbIO
JTUCKPETHU3allM KpaeBOM 3aladl  METOJOM KOHEUHBIX 3JIE€MEHTOB, IPUMEHEHbl K aHaIU3y
¢ ¢deKkTa KBAHTOBOM NPO3PAYHOCTH B MOJIENIM HPUIIOBEPXHOCTHOW KBaHTOBON auddysuun
IBYXaTOMHBIX ~ MOJIEKYJ ~ HW)Ke Iopora  auccouuauuu. JlanbHelnee  NpUMEHEHHE
CUMMETPU30BAHHBIX KOOPAUHAT M Pa3BUTOrO MOJXOJA CBS3aHO C PELICHUEM 3aJjaud pacCcestHUs
C TOMOIIBIO KJIACTEPHOM PENYKIIMU COCTAaBHOM CHCTEMBI M3 A 4YacTUIl K COBOKYITHOCTH
pa3IMYHbIX MOJCHUCTEM, HAlpUMeEp, = OJHA yacTHula + kiactep u3 A—1 yvactun', uam * Kiactep
u3 A dvactun + kmacrep M3 A, dYacTHl', B paMKaX MeETOJAa CHIIBHOW CBA3M KaHAJIOB.

[IpencraBnen aHanmM3 aTOMHO-WMOHHBIX CTOJKHOBEHHM, a TakKe€ IUHAMUKH HMOHAa B II0JIE
JIa3€pHOr0 UMITYJIbCa Ha OCHOBE MOJIENIU JBYX LIEHTPOB ¢ noTeHnuanamu [1émmns-Temepa.
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A model for quantum tunnelling of a cluster comprised of A identical particles,
interacting via oscillator-type potential, through short-range repulsive barrier
potentials is formulated and studied in the symmetrized-coordinate representation
and in the s-wave approximation. A  constructive algorithm for
symmetrizing/antisymmetrizing the (A-1)-dimensional harmonic oscillator basis
functions in the new symmetrized coordinates with respect to permutations of A
identical particles is presented. The algorithm has been realized in CAS Maple for
A=2,3,4,5,6,7. For A=3,4 the symmetric/antisymmetric basis functions are given
in analytical form. The analysis of effect of quantum transparency, manifesting
itself in nonmonotonic resonance-type dependence of the transmission coefficient
upon the collision energy of the composite system, their number and the type of
their symmetry, is presented. It is shown that the total transmission coefficient
demonstrates the resonance behavior due to the existence of barrier quasi-
stationary states, imbedded in the continuum. For their classification the symbolic-
numerical algorithm of solution of the eigenvalue problem in truncated oscillator
basis has been elaborated in Maple-Fortran environment. The elaborated algorithm
and program complexes of construction of the effective potentials and solution of
the eigenvalue problem in close-coupled method discredited by Finite Element
Method [http://wwwinfo.jinr.ru/programs/jinrlib/kantbp/indexe.html], are applied
to analyze of the quantum transparency effect in the near-surface quantum
diffusion of the diatomic molecules below dissociation threshold. The elaborated
approach and program complexes were applied to the analysis of quantum
transparency effect in the model of near-surface quantum diffusion of diatomic
molecules below dissociation threshold. Further application of the symmetrized
coordinates and developed approach connected with solution of scattering problem
with help of a cluster reduction the composed system to subsystems, like “(one
particle) + (cluster of A — 1 particles)” and “(a cluster of A, particles) + (cluster of
A, particles) ” in the framework of close-coupled channel method. Atom-ion
collisions, as well as the dynamics of an ion in the field of a laser pulse, are studied
on the base of a two-center model with Poschl-Teller potentials.



