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A model for quantum tunnelling of a cluster comprising A identical particles, coupled by
oscillator-type potential, through short-range repulsive potential barriers is considered in the
symmetrized-coordinate representation. The symbolic-numerical algorithms for calculating
the effective potentials of the close-coupling equations in terms of the cluster wave functions
and the energy of the barrier quasistationary states are developed and implemented using the
Maple computer algebra system. The effect of quantum transparency, manifesting itself in
Nonmonotonic resonance-type dependence of the transmission coefficient upon the energy of
the particles, the number of the particles and their symmetry type were revealed, that is due
to the existence of barrier quasistationary states, imbedded in the continuum. Observable
values of transmission coefficient closed to unity, i.e. reflection coefficient closed to zero,
at resonance energy corresponds to quantum transparency effect similar to phenomena of
interference in a quarter-wave anti-reflection coating.
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PaccmoTpena Mopesb  KBAHTOBOIO TYHHEJHPOBAHHS —KJACTEPa  COCTOANIEro m3 A
TOYXKJIECTBEHHBIX YACTUIl € TAPHBIMU B3aUMOAECHCTBUAMU OCIHUJIATOPHOIO THIA Yepe3
OTTAJKUBAIONINE ODaphephbl B MPEJACTAaBICHNN CUMMETPH30BAHHBIX KoopauHaT. Pa3zpaboranbi
u peaju3oBaHbl B cucrteme Maple CHUMBOJIBHO-YUCAEHHBIE AJTOPUTMBI JIJIS BBIYUC/ICHUS
3pdEeKTUBHBIX TOTEHNHUAIOB B TEPMHHAX KJIACTEPHBIX (DYHKIWH CHCTEMBI CBA3AHHBIX
juddepeHnuaIbHbIX  ypaBHEHUH BTOPOTO MOpdJKAa M COOCTBEHHBIX 3HAYCHHH SHEPIrUH
ODapbepHBIX KBA3UCTAIMOHAPHBIX COCTOSHUU.  BbIsiBiaeHa HeMOHOTOHHasl pe30HAHCHAA
3aBUCUMOCTH KOYDMDUIIIEHTA TPOXOXK AEHUS OT SHEPTUH, OT YUCJIA YACTUIL U TUIIA, CAMMETPUN
KJACTePHBIX (DYHKIHH, 0OYCJIOBIEHHAS CYMIECTBOBAHUEM OAPhEPHBIX KBA3UCTAITMOHAPHBIX
COCTOSIHUI MOTPYKEHHBIX B HENPepbIBHbI criekTp. Hab/onaembie 3nadenuns Koadgdunuenta
HPOXOK/ICHUS OJIM3KU K eJIMHHUIE, T.e. Koddduimenta orpaKenus OJU3KH K HYJIO, DU
PE30OHAHCHBIX 3HAYCHHUSX SHEPTHH, COOTBETCTBYIOT 3(deKTy KBaHTOBOH ITPO3pAYHOCTH,
AHAJIOTHIHOMY SIBJIEHUIO MPOCBETBICHUS ONTHKH.



