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S2 Appendix. Pole-zero cancellation mechanism.

Under conditions Ii > Ti(i = 1, 2) , the system is in the linear state (both neurons are
active). The differential equations of the reduced model were Laplace transformed to
obtain the following simultaneous algebraic equations,

τism̂i(s) = −m̂i +Gjm̂j(s)e
−s∆j + Ĥi(s)−

Ti
s
. (1)

In considering the two neural populations constituting our reduced model, the
previous equations can be written in matrix form,[

m̂1

m̂2

]
=

1

p(s)

[
1 + sµτ G2e

−s∆2

G1e
−s∆1 1 + sτ

] [
Ĥ1(s)− T1

s

Ĥ2(s)− T2

s

]
.

where s is the Laplace complex variable and p(s) is given by the Eq (3) of the main
text.

It was assumed that H1 is a constant and H2 is a pulse train with period 1
fDBS

,

pulse time δ and amplitude HDBS
0 . Therefore, their Laplace transforms are

Ĥ1(s) =
H1

s
,

Ĥ2(s) =
HDBS

0

s

1− e−sδ

1− e−s/fDBS
.

(2)

Also, we assumed that system have an imaginary pole iω, i.e. there is an imaginary
root of p(s).

Solving the equation m̂1(iω) = 0 in ω yields,

Ĥ2(iω) = −1 + iωµτ

G2
eiω∆2

(
Ĥ1(iω)− T1

iω

)
+
T2

iω
(3)

Then, using Eq (2), we find that

HDBS
0

sin(ωδ/2)

sin(ω/2fDBS)
e
iω( 1

fDBS
−δ)/2

= −1 + iωµτ

G2
eiω∆2 (H1 − T1) + T2 = z = |z|eiφ(z)

(4)
where z is a complex number that depends only on the parameters of the network.
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