@PLOS | susmission

S3 Text: Neural Mass Models

Will Penny”, Biswa Sengupta

Wellcome Trust Centre for Neuroimaging, University College, London, UK

* w.penny@Qucl.ac.uk

Neural Mass Models

The equations for the first cortical region are

vi(1) = [a125(0p(2)) +135(0p(1))] @ he
vs(1) = [u+715(0,(1))] ® he
Upe(1) = [a125(0p(2)) + 25(0s
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(1) = vpel1) = vpa(1)

= 735(0p(2)) @ he

= 745(04(2)) ® hy

(2)

(2) 1
Upe(2) = 728(05(2)) ® he

(2) i(2))

2) = vpe(2) —vpi(2)

Up

Parameters v; to 4 denote within-unit or ‘intrinsic’ connection strengths. In these

= la215(9p(1)) + 718(7p

equations v denotes the potential after a delay 7;; due to signalling delays among the
different cell populations within a cortical region. Here we use a first order Taylor series,
¥ = v — 7,0 to capture these within-region (or ’intrinsic’) delays. Similarly, o = v — 7;;0

captures the ’extrinsic’ delay, 7;;, from region j to .

Differential equations

Each synapse

Vout (t) = hE(t) & S(U”L(t))
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can be implemented with a second order DE or two first order DEs [1]

Vout = Cout
H, 2

Cout = S(Uin) — —Cout — ﬁvout
Te Te T,
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where ¢,y is the current flowing through the synapse. Hence each synapse gives rise to
two DEs. The convolution equations that define neural masses then become a set of
differential equations. For a single cortical unit we have
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