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The original version of this article unfortunately contained
mistakes in the second and third paragraphs under Section 4
and Figure 6 legend. The changes are underlined as follows:

Second and third paragraphs under Section 4:
Figure 6 shows a circuit which could be used to model the
situation: this circuit contains a one-port ‘black box’which we
measure. We assume that this one-port contains a voltage
source, which we are symbolising as a battery because
Physarum is alive and uses chemical energy to produce reac-
tions and the motion of the membrane, and a memristor (or a
memristor-resistor in series). In fact, from long-term experi-
ments, we have seen a slow oscillation with a half-period of
around 700 s [15] that could fit the description of such a
voltage source, especially as it was observed to give a current
of ≈ 2×10−9 A, so it is on the same order as our lower current
V –I curve measurements. With the addition of an internal
voltage source, we are now modelling the Physarum as an

active memristor [19] (standard memristors are passive
components).

The current, iq is the background current from the living
Physarum. From the circuit in Fig. 6, we can write the fol-
lowing expression for the measured current, Itot:

I tot ¼ id � iq ð2Þ

where id is the current that is driven by the external voltage, V.
The background current source can either add to or oppose the
external power source, and thus, the background current is
either in the same or opposite direction to the driven current,
as we use + and − to represent this, where it is understood that
the internal ions may not have the same charge as the electrons
and we take +iq to be the direction of increase in total current.
Vq is the voltage associated with the internal ‘battery’.

Figure 6 legend:
Fig. 6 The equivalent circuit for the Physarum memristor, the
shaded area represents the middle active memristor one-port

The online version of the original article can be found at http://dx.doi.org/
10.1007/s12668-014-0156-3.
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