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Ornstein Uhlenbeck processes with fixed threshold and reset appear in a neuroscience context as noisy integrate-and-fire

models:

T = ty
AX(t) = (=X +a+Bh(t))dt+odW(t), Ti<t< T
To — inf{t|S(Tpt) > 0)
X(Ty+1) = w0,

where T} is a sequence of firing times, X (¢) is a strong Markov process, ty, zo, «, 3, 0 and o are (fixed, deterministic)
constants, S(u,t) = sup{X(s)|s € (u,t]}), W is a standard Brownian motion and h(t) is a periodic forcing function.
Keener, Hoppensteadt and Rinzel (1981) exhaustively classified phase locking in the case h(t) = sin(wt) and ¢ = 0. Wan
and Tuckwell (1982) obtained analytic expressions for the mean and variance of the first passage time in the case 5 = 0.
Under suitable assumptions on the constants we prove the existence of a unique invariant measure characterizing the
distribution of the firing time phases T; mod T". (Received September 07, 2010)



