Boeruncienne BAX aag cucrteMm nk03eCOHOBCKUX IIEPEXOI0B.
O mpopoJi2KeHun aCUMOTOTUKHN B 00JIACTh TOYKHW M3JI0OMA.
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BAX st cucrembr n BHYTPEHHEX J12K03e(DCOHOBCKUX MEPEXO/I0B OMPeIe/Isiach 0 IHCIeH-
HOMY PEIIeHHI0 CUCTEeMBI N HeauHeiHbX guddpepennuaababix ypapaenuit. BAX umeer Bu
et rucrepesuca (Phys.Rev. B 75,104508, 2007). Ha oGpaTHoli BeTBU HETJIH THCTEPE3HCA,
IIPU TIOJIX0JIe K TOoUuke m3aoma [y, nanpsizkernue V (I) pe3ko cnagaer kK myaio. Kpome toro, mpu
YUCJTEHHOM MOMEJUPOBAHUM B CJy4Yae HeNepeoIndecKUX I'PAHUYHBIX YCIOBHIl B OKPECTHOCTHU
Touku u3jioma Habsogaercs sersiaenne BAX. MarepecHo uccsie10BaTh 3TO BJICHHE aHATNTH-
9eCcKH, Pa3BUBas acHMITOTHYecKHe MeTonbl. Beut mpenoxken (ZKBM u M®. 2012, tom 52, N
11, ¢.2093-2100) cMmerranHbIii YUCIEHHO-AHATNTHIECKHH AJTOPUTM: MpPsiMast BETBh THCTEPe3nca
1 o6paTHas BETBb BBIUYHC/ISIOTCA 10 'acHMIOTOTHIeCKHM " hopMyIaM, He J0XO/Id Ha MAJIOe pac-
crossaue 10 [,. OcTaBiinecs TOYKHU ONMpeesioTes YucjeHHo. MeTom Xopotno 3apekoMeH 0Ba
celst, B 9aCTHOCTH IIPU BBIYUC/ICHUU BeTBell meryin rucrepe3uca. O6CyKaeTcsl MOMBbITKA PO-
JIOJIKUTH aCUMITOTHKY B O0JIACTH TOYKH W3JI0Ma, UCIOJb3Ys METO/ ycpeaneHus. Kpome Toro
ObLIa CeaHa MOMBITKA yTOUHUTH "acumnrorndeckue' dopmyas. Beraunciaenue V(1) comurcs
K DeIleHni0 HHTeI'PAJbHBIX yPAaBHEHW, KOTOPBIe PEeIIaloTcsd MeTOJIOM MPOCTBIX HTepanuil, Ha-
quHasg ¢ Hysad. " Acumnrorundeckue’ hopMysIbl ANSIOTCS pe3yJabTaToM BTOpoil mrepamuu. [lpn
BLITIOTHEHUH TPeTheil HTepaIn MogagioTes uaterpatst [ = [ sin(ws+a+d+csin(ws-+a))ds,
J = [¢sin(ws + a + d + csin(ws + a))exp(—b(t — s))ds. BbLIH TOCTPOCHBI W HCTIOIBL30BATICEH
B pacderax aCUMIITOTHKW 3TUX WHTErPAIOB npu Oosbmux t. Bece pacderst ObLIH TPOBEIEHBI €
ucnosab3zoBarneMm cucteMbl REDUCE 3.8 .
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IVC for a stack of n Josephson junctions is defined numerically solving a system of n non-
linear differential equations. The current voltage characteristic has the shape of a Hysteresis
loop (Phys.Rev. B 75,104508, 2007) . On the back branch of the Hysteresis loop, near the
breakpoint I, voltage V(1) decreases to zero rapidly. In addition, in numerical modelling (non-
periodic boundary condition) IVC branching is observed near [,. It is interesting to study this
phenomenon analytically developing asymptotic methods. A numerical-analytical method was
proposed in Mathematics and Mathematical Physics,2012, Vol.52, No.11, pp. 1590-1596: the
right branch of the hysteresis loop and the back branch (not nearing some finite distance to I)
are calculated using the "asymptotic" formulas. The rest points are calculated numerically. This
method showed good results in particular in ITVC branching calculation. We discuss attempt to
prolong asymptotic at the breakpoint region using the average method. We attemped as well
to correct the "asymptotic" formulas. V() calculation reduces to solving integral equations
which are solved by simple iterations method starting from zero. The "asymptotic" formulas is
result of the second iteration. In the third iteration implementation following intehrals appear
I = [¥sin(ws+a+d+csin(ws+a))ds, J = [5 sin(ws+a+d+csin(ws + a))exp(—b(t — s))ds.
Asymptotics of these integrals for big ¢t were developed and used in IVC calculations. All
calculations were performed using the REDUCE 3.8 system.



