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e Fourier transform: response to sinusoidal inputs

~

pi(w) = ri(w)=Kw)p(w)

Of particular interest: high frequency limit (tells us how fast a neuron instantaneous firing rate can react to
time-dependent inputs)
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How to compute the instantaneous firing rate

® Consider a LIF neuron with deterministic + white noise inputs,
TV = =V + u(t) + o(t)n(t)

e P(V,t) is described by Fokker-Planck equation

OP(Vt) _ o%(t) 0°P(V,t) 0

ot 2 V2 + oV

[(V = () P(V; 1)]

e Boundary conditions = links P and instantaneous firing probability v/

— At threshold V%: absorbing b.c. -+ probability flux at Vz = firing probability v (t):

oP 2v(t)Tm
P V,t — O, _— V ’t - ——
(Ve,?) AR o2(t)
— At reset potential V-: what comes out at V3 must come back at V-
oP oP 2v(t)Tm
PV, t)=P(Vt ), —WV ,t)——(ViH=-""2L0
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=> Time independent solution Py (V'), vo;

= Linear response P (w, V), v1 (w).






