Stochastic Spikes and Poisson Approximation of one-dimensional SDEs with apphcatlons
to continuously measured Quantum Systems

— joint work with Martin Kolb -

The following SDE is of interest for quantum mechanic models: Appropriately scaled the corresponding assertion holds If all assumptions (A1)-(A3), (B1) and (B2) are met, the law of

2 for a larger class of SDEs with form the hitting time T, when started at 0 < x < z converges in the

dX, = (e~ b X)) di + X, B, Xy = x>0 52 generalized scaling limit 1 — 0, & — 0, APp(e)(Tz < Ty(e) = J to
dXy = (e~ bi(Xe) = ba(X2) dt + A - 0(X,) dBy. (1

Conjecture by M. Bauer and D. Bernard

with b, A, ¢ > 0. A — oo acts as time acceleration and by ¢ — 0 — Qyx,2)00 + Qx.z Exp]K.

the positive drift is reduced.
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Cycle decomposition: Consider the class of coefficient functions given by
. (E1) by is positive and continuously differentiable with
! b 1"'“ | .-II'u.F” A i 3
\,-"“ AR | ﬁ"~,ﬁﬁ*-"m"H W, inf by > 0 and sup by < 0.
fwW i f |
A W \ A ﬂ (E2) b, is nonnegative twice continuously differentiable with
0 n-]-.;"t.'m""ﬂa‘lﬂlﬂ_ ”II' "*w'n""’hfw J'I'n" ": ']I : 3 : 35 IB(G) ’
| : : - b,(0) = 0 and b,(0) > 0.
] (E3) o is twice continuously differentiable with
a(e) o(x)=0& x=0 and o¢’(0) > 0.
L (Xt) :E] (it) El t
.'JI]_. SPPVEN IV "I ST T [:|-__-'|. T | PSP I P | 1 ..._..i_. SR § PR W 1. --i-_-ﬁ N | I R I Y| 5.. B 1 - 2|15 . . R R
. - . Homodyne detection of Rabi oscillation
- o oL - _ bi(x)=1, by(x)=b-x (b>0), o(x)=x"
e T R T 35 (A1) The given SDE allows for a (weak) solution unique in
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Figure: Scaling limit to Poisson process. Graphic taken from first reference.
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In scaling limit 1 — oo, ¢ — 0, 12¢%*! = 7 hitting time T, has law:
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