Determination of IVC Break Point for Josephson Junction Stack.
Non-periodic with v = 1 Boundary Conditions
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A detailed investigation of the breakpoint current I, and the breakpoint region width gives
impotant information concerning the peculiarities of stacks with a finite number of intrinsic
Josephson junctions. We prove that in the case of non-periodic (with v = 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 differential equations instead
of n original ones. The current voltage characteristic V(1) has the shape of a hysteresis loop.
On the back branch of the loop V(I) decreases to zero rapidly near the breakpoint I,. We
succeeded to derive an algorithm determining the approximate breakpoint location and to
improve simultaneously the mixed numerical-analytical algorithm of ITVC calculation for a stack
of Josephson junctions developed by us before. The efficiency 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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JletajbHOe nccsae0BaHue KPUTHYECKUX 3HAUYeHU# TOKa [, M OleHKa 00JIacTH UX BJIMSAHUSA
IpeJicTaBiasgeT OOJIBIION WHTepec 8 H3ydeHHs OCOODEHHOCTe#dl CHCTeM € KOHEYHBIM YHCJIOM
BHYTPEHHUX J7K03eDCOHOBCKHX mepexonoB. Hamu jokasaHo, 94To B cJIyvae HEIePHOANIecKuX (C
v = 1) rpaHUYHBIX YCAOBUIT BHIYUCIEHHE BOJIbTaMIIepHO XapakTepuctuku (BAX) st cucreMbr
N BHYTPEHHUX J7K03e(DCOHOBCKIX MEPEX0I0B CBOIUTCA K petennto [(n+1) /2] nennueinbix mud-
dbepeHnnaTbHBIX YpaBHEHU BMECTO N OPUTHHAJIBHBIX. Bombrammneprnas xapakrepuctuka V(1)
uMeer BHJ HeT/H ructepesnca. Ha obparHoil BeTBu nersn rucrepesnca 3uadenue V(1) 6picTpo
CHaJaeT K HYJII0 B OKPECTHOCTH KpuTu4eckoit Touku [,. Ham ymanock pazpadborarh aaropurTM,
OTIpeIeIAONN I TPUOINKeHHOe 3HAYeHHe [, 1 OTHOBPEMEHHO YJIyYIINTh PA3BUTHII HAMU paHee
CMEIAHHBI YUCJIeHHO- aHAJTUTUICCKUN ajroput™ Boraucaenus BAX s cuctem mxko3edco-
HOBCKUX TePeXoJ10B. IPHOEKTUBHOCTD YIYIIMIEHHOTO aJrOPUTMAa JIeMOHCTPUPYETCS Ha TpUMepe
Boranciennst BAX g cucrembr 19 BHyTpeHHHX 12K03e(DCOHOBCKUX Tepexo10B. Pacdersr ObLIn
npoBesieHsl ¢ ucnoab3oBanneM cuctembl REDUCE 3.8.



