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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 e�ective 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 e�ect of quantum transparency, manifesting itself in
Nonmonotonic resonance-type dependence of the transmission coe�cient 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 coe�cient closed to unity, i.e. re�ection coe�cient closed to zero,
at resonance energy corresponds to quantum transparency e�ect similar to phenomena of
interference in a quarter-wave anti-re�ection coating.
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Ðàññìîòðåíà ìîäåëü êâàíòîâîãî òóííåëèðîâàíèÿ êëàñòåðà ñîñòîÿùåãî èç À
òîæäåñòâåííûõ ÷àñòèö ñ ïàðíûìè âçàèìîäåéñòâèÿìè îñöèëëÿòîðíîãî òèïà ÷åðåç
îòòàëêèâàþùèå áàðüåðû â ïðåäñòàâëåíèè ñèììåòðèçîâàííûõ êîîðäèíàò. Ðàçðàáîòàíû
è ðåàëèçîâàíû â ñèñòåìå Maple ñèìâîëüíî-÷èñëåííûå àëãîðèòìû äëÿ âû÷èñëåíèÿ
ýôôåêòèâíûõ ïîòåíöèàëîâ â òåðìèíàõ êëàñòåðíûõ ôóíêöèé ñèñòåìû ñâÿçàííûõ
äèôôåðåíöèàëüíûõ óðàâíåíèé âòîðîãî ïîðÿäêà è ñîáñòâåííûõ çíà÷åíèé ýíåðãèè
áàðüåðíûõ êâàçèñòàöèîíàðíûõ ñîñòîÿíèé. Âûÿâëåíà íåìîíîòîííàÿ ðåçîíàíñíàÿ
çàâèñèìîñòü êîýôôèöèåíòà ïðîõîæäåíèÿ îò ýíåðãèè, îò ÷èñëà ÷àñòèö è òèïà ñèììåòðèè
êëàñòåðíûõ ôóíêöèé, îáóñëîâëåííàÿ ñóùåñòâîâàíèåì áàðüåðíûõ êâàçèñòàöèîíàðíûõ
ñîñòîÿíèé ïîãðóæåííûõ â íåïðåðûâíûé ñïåêòð. Íàáëþäàåìûå çíà÷åíèÿ êîýôôèöèåíòà
ïðîõîæäåíèÿ áëèçêè ê åäèíèöå, ò.å. êîýôôèöèåíòà îòðàæåíèÿ áëèçêè ê íóëþ, ïðè
ðåçîíàíñíûõ çíà÷åíèÿõ ýíåðãèè, ñîîòâåòñòâóþò ýôôåêòó êâàíòîâîé ïðîçðà÷íîñòè,
àíàëîãè÷íîìó ÿâëåíèþ ïðîñâåòâëåíèÿ îïòèêè.
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