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DR . © 2009 American Institute of Physics.
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2 NETWORK MODEL

BAFREH =ARIEME TR A M4 (W 1 Fi7x), H Bonhoeffer Van der Pol 77 #2 £ #5

dr;(t) L 5
2 = = o) = iy) — () (@t) = 0) + S, (2.1)

dy; (t
yczli):xi(t)fbyi(t)Jra, i=1,...,3

RAFIHE B 2, (1) e, HE SN

T1

T2 dzcilit) = zj:gijF (z;) — 2i(t) (2.2)
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Kl 3: (Color online) Bifurcation diagram of regimes in an ensemble of three inhibitory coupled neurons.
Region A: coexistence of three limit cycles Lj , 5 [Fig. 2(a)] and three limit cycles L3 , 5 [Fig. 2(b)]. Region B:
coexistence of three limit cycles L}72_3. Region C: periodic sequential switching of activity between all neurons
[Fig. 2(c)]. Region D: coexistence of three limit cycles L1 , 5, three limit cycles L , 5, and limit cycle L [Fig.
2( d)]. Region E: coexistence of three limit cycles Lj, 5 and limit cycle L. Region F :region with complex
structure. The black areas in the inserted figure correspond to the coexistence of the three limit cycles Li2,3
with the limit cycle L?. The white regions are the areas of the coexistence of the sequential dynamics and

the stable limit cycle L3. Region G: the existence of limit cycle L3.
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K| 4: (Color online) Real and imaginary parts of multipliers p; o of the limit cycle L. At a; ~ 0.1362, the

absolute values of the multipliers are equal to 1 .
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K] 5: (Color online) (a) Mapping of the plane II; to itself. Red line ¢; : intersection of the saddle torus T} with
plane II;. From region A, all trajectories go to the stable limit cycle L; (infinite spiking oscillation of the first
element, i.e., fixed point in mapping of the plane II; to itself). From region B, all trajectories go the stable
limit cycle Lo (infinite spiking oscillations of the second element). a; = ap = a3 = 0.1384. (b) Intersections of
the torus T} with plane II; at different values of the coupling strength oy = 0.1464, 0.1404, 0.1384, and 0.1366.
When decreasing «q, the saddle torus 77 becomes closer to the stable limit cycle L;, and at a bifurcation

value of a, it merges with the limit cycle and passes it its instability.
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Kl 6: (Color online) Illustration of the saddle torus 7; and the stable limit cycle L; (green curve) in the

subspace (£1,&2,&3). The intersections (closed blue curves) of torus 77 with different planes are shown.
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4 NEIMARK SACKER BIFURCATION: EMERGENCE OF
HETEROCLINIC SEQUENCE
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K] 7: (Color) (a) Saddle torus T} and a few trajectories going from the vicinity of T} to the stable limit cycle
L. (b) Continuing of the trajectories plotted in (a): the trajectories go to the stable limit cycle Ls. Here

] = Qg = (g = 0.1464.
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8: (Color online) Schematic illustration of the trajectories at a; = 0.1384, oy = 0.1404, and a3 = 0.1464.
The black lines with the arrows illustrate the set of trajectories going from the vicinity of the saddle tori to

the stable limit cycles (Fig. 7).
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Kl 9: (Color online) Illustration of the trajectories for a; = 0.1344, ap = 0.1404, and a3 = 0.1464. Sequential

switching of the activity arising from a heteroclinic orbit formation [time series presented in Fig. 2(e)].
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Kl 10: (Color online) Trajectories corresponding to a; = ap = 0.1344 and a3 = 0.1464. Sequential switching

of the activity arising from a heteroclinic orbit formation [time series presented in Fig. 2(f)].
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11: (Color online) Trajectories corresponding to a; = ay = a3 = 0.1344. The periodic generation of
sequential activity is shown [time series presented in Fig. 2( d)]. A limit cycle arises in the vicinity of the

heteroclinic sequence between the saddle limit cycles.
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