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A detailed investigation of the breakpoint current Ib and the breakpoint region width gives
impotant information concerning the peculiarities of stacks with a �nite number of intrinsic
Josephson junctions. We prove that in the case of non-periodic (with γ = 1) boundary conditions
the calculation of the current-voltage characteristic (IVC) for a stack of n intrinsic Josephson
junctions reduces to solving a system of [(n + 1)/2] non-linear di�erential equations instead
of n original ones. The current voltage characteristic V (I) has the shape of a hysteresis loop.
On the back branch of the loop V (I) decreases to zero rapidly near the breakpoint Ib. We
succeeded to derive an algorithm determining the approximate breakpoint location and to
improve simultaneously the mixed numerical-analytical algorithm of IVC calculation for a stack
of Josephson junctions developed by us before. The e�ciency of improved algorithm is shown
by the calculation of IVC for a stack of 19 intrinsic Josephson junctions. The calculations were
performed by using the REDUCE 3.8 system.
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Äåòàëüíîå èññëåäîâàíèå êðèòè÷åñêèõ çíà÷åíèé òîêà Ib è îöåíêà îáëàñòè èõ âëèÿíèÿ
ïðåäñòàâëÿåò áîëüøîé èíòåðåñ äëÿ èçó÷åíèÿ îñîáåííîñòåé ñèñòåì ñ êîíå÷íûì ÷èñëîì
âíóòðåííèõ äæîçåôñîíîâñêèõ ïåðåõîäîâ. Íàìè äîêàçàíî, ÷òî â ñëó÷àå íåïåðèîäè÷åñêèõ (ñ
γ = 1) ãðàíè÷íûõ óñëîâèé âû÷èñëåíèå âîëüòàìïåðíîé õàðàêòåðèñòèêè (ÂÀÕ)äëÿ ñèñòåìû
n âíóòðåííèõ äæîçåôñîíîâñêèõ ïåðåõîäîâ ñâîäèòñÿ ê ðåøåíèþ [(n+1)/2] íåëèíåéíûõ äèô-
ôåðåíöèàëüíûõ óðàâíåíèé âìåñòî n îðèãèíàëüíûõ. Âîëüòàìïåðíàÿ õàðàêòåðèñòèêà V (I)
èìååò âèä ïåòëè ãèñòåðåçèñà. Íà îáðàòíîé âåòâè ïåòëè ãèñòåðåçèñà çíà÷åíèå V (I) áûñòðî
ñïàäàåò ê íóëþ â îêðåñòíîñòè êðèòè÷åñêîé òî÷êè Ib. Íàì óäàëîñü ðàçðàáîòàòü àëãîðèòì,
îïðåäåëÿþùèé ïðèáëèæåííîå çíà÷åíèå Ib, è îäíîâðåìåííî óëó÷øèòü ðàçâèòûé íàìè ðàíåå
ñìåøàííûé ÷èñëåííî- àíàëèòè÷åñêèé àëãîðèòì âû÷èñëåíèÿ ÂÀÕ äëÿ ñèñòåì äæîçåôñî-
íîâñêèõ ïåðåõîäîâ. Ýôôåêòèâíîñòü óëó÷øåííîãî àëãîðèòìà äåìîíñòðèðóåòñÿ íà ïðèìåðå
âû÷èñëåíèÿ ÂÀÕ äëÿ ñèñòåìû 19 âíóòðåííèõ äæîçåôñîíîâñêèõ ïåðåõîäîâ. Ðàñ÷åòû áûëè
ïðîâåäåíû ñ èñïîëüçîâàíèåì ñèñòåìû REDUCE 3.8.
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