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A CYCLICALLY CATALYTIC
SUPER-BROWNIAN MOTION1
By Klaus Fleischmann and Jie Xiong
Weierstrass Institute and University of Tennessee
In generalization of the mutually catalytic super-Brownian motion in R
of Dawson and Perkins and Mytnik, a function-valued cyclically catalytic
model X is constructed as a strong Markov solution to a martingale problem. Starting with a ﬁnite population X0 , each pair of neighboring types
will globally segregate in the long-term limit (noncoexistence of neighboring types). Also ﬁner extinction–survival properties depending on X0 are
studied in the spirit of Mueller and Perkins. In fact, X0 can be chosen in
such a way that all types survive for all ﬁnite times. On the other hand,
sufﬁcient conditions on X0 are stated for the following situation: given a
type k and a positive time t the kth subpopulation Xk dies by time t with
a large probability, provided that its initial value Xk0 was sufﬁciently small.

Contents
1. Introduction
1.1. Background and motivation
1.2. Rough description of the model
2. Results
2.1. Preliminaries: notations
2.2. Existence of X and basic properties of all solutions
2.3. Global segregation of neighboring types
2.4. Finite time survival-extinction
3. Construction (proof of Theorem 3)
3.1. Construction of a solution to the martingale problem
3.2. Some properties of all martingale problem solutions X Pr x 
3.3. The mapping r x → r x
3.4. Selection of a strong Markov solution
4. Global segregation of neighboring types (proof of Theorem 4)
5. Finite time behavior (proof of Theorem 5).
5.1. Finite time survival of all types [proof of (a)]
5.2. Finite time extinction of a type [proof of (b)]
Acknowledgment
References

Received December 1999; revised September 2000.
in part by the DFG.
AMS 2000 subject classiﬁcations. Primary 60K35; secondary 60H15, 60J80.
Key words and phrases. Catalyst, reactant, superprocess, duality, martingale problem, cyclic
reaction, global segregation of neighboring types, ﬁnite time survival, extinction, strong Markov
selection, stochastic equation.
1 Supported

820

