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bilités de Saint Flour 1991, Lect. Notes in Math. 1541, Springer, Berlin.

D. A. Dawson, A. Etheridge, K. Fleischmann, L. Mytnik. E. Perkins, and J. Xiong
(2000a). Mutually catalytic branching in the plane. Preprint.

D. A. Dawson, K. Fleischmann, L. Mytnik. E. Perkins, and J. Xiong (2000b).
Mutually catalytic branching in the plane: uniqueness. Preprint.

D.A. Dawson, I. Iscoe, E. Perkins (1989). Super-Brownian motion: path properties
and hitting probabilities. Probab. Th. Rel. Fields 83, 135-205.



Superprocesses 319

D.A. Dawson and K.J. Hochberg (1979). The carrying dimension of a stochastic
measure diffusion. Ann. Prob. 7, 693-703.

D.A. Dawson and P. March (1995). Resolvent estimates for Fleming-Viot operators
and uniqueness of solutions to related martingale problems. J. Funct. Anal. 132,
417-472.

D.A. Dawson, E. Perkins (1991). Historical Processes. Mem. Amer. Math. Soc.
93 n. 454.

D.A. Dawson and V. Vinogradov (1994). Almost sure path properties of (2, d, β)-
superprocesses. Stoch. Proc. Appl. 51, 221-258.

C. Dellacherie and P.A. Meyer (1978). Probabilities and Potential. North-Holland
Math. Studies 29, North Holland, Amsterdam.

E. Derbez and G. Slade (1998). The scaling limit of lattice trees in high dimensions.
Commun. Math. Phys. 193, 69-104.

J.S. Dhersin and J.F. Le Gall (1997). Wiener’s test for super-Brownian motion and
for the Brownian snake. Probab. Th. Rel. Fields 108, 103-129.

P. Donnelly and T.G. Kurtz (1999). Particle representations for measure-valued
population models. Ann. Prob. 27, 166-205.

J. Dugundji (1966). Topology. Allyn and Bacon, Boston.

R. Durrett and E. Perkins (1999). Rescaled contact processes converge to super-
Brownian motion for d ≥ 2. Probab. Th. Rel. Fields 114, 309-399.

E.B. Dynkin (1991). A probabilistic approach to one class of nonlinear differential
equations. Probab. Th. Rel. Fields 89, 89-115.

E.B. Dynkin (1993). Superprocesses and partial differential equations. Ann. Prob.
20, 1185-1262.

E.B. Dynkin (1994). An Introduction to Branching Measure-Valued Processes,
CRM Monographs 6, Amer. Math. Soc., Providence.

E.B. Dynkin and S.E. Kuznetsov (1996). Superdiffusions and removable singu-
lariities for quasilinear partial diferential equations. Comm. Pure. Appl. Math.
48,125-176.

E.B. Dynkin and S.E. Kuznetsov (1998). Trace on the boundary for solutions of
nonlinear differential equations. Trans. Amer. Math. Soc. 350, 4499-4519.

P.E. Echevaria (1982). A criterion for invariant measures of Markov processes. Z.
f. Wahrsch. verw. Gebiete 61, 1-16.

N. El Karoui and S. Roelly (1991). Propriétés de martingales, explosion et représentation
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Birkhäuser Verlag, Basel.

E. Perkins and S.J. Taylor (1998). The multifractal spectrum of super-Brownian
motion. Ann. Inst. H. Poincaré Stat. 34, 97-138.
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absolute continuity
of superprocesses with distinct drifts or selection schemes,252–255
of superprocesses with distinct initial conditions, 203, 204

balayage,159, 160
Borel strong Markov process (BSMP),137
branching particle system,143-147
C-relatively compact,148
Campbell measure,214, 187
canonical measures,178

convergence theorems for, 180, 182
for superprocesses, 180, 183
for historical processes, 192

capacity,224
charging sets,223
collision local time,263

for a class of interacting measure-valued processes, 269
for super-Brownian motion, 263
Tanaka formula, 270

compact containment
for branching particle systems,155
for measure-valued processes, 157

compact support property,198, 199
competing species model,247

in higher dimensions, 278
in one dimension, 257–262
martingale problem, 248, 277
non-existence in dimensions greater than 3, 279

conditioning on the total mass process,172, 207
contact process,134

long range limit in one dimension, 262
degenerate stochastic differential equation,313
domination principle,250, 177
exchangeable particle representation,310–311
excursion measures

for superprocesses,182
exit measures for super-Brownian motion,225
exponential moments for super-Brownian motion,209
extinction point,204,206–207
extinction probabilities

for branching processes,135
for superprocesses, 171

Feller branching diffusion,137
convergence of branching processes to, 137, 159–160

Feller process,142
Feynmann-Kac formula

for Markov processes,167
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for path-valued processes, 190
for solutions of nonlinear pde, 170, 138

first moment formula for superprocesses,167
Fleming-Viot process,256

almost as a time-change of a normalized superprocess, 206
as a limit of measure-valued branching with finite carrying

capacity,256–257
with interactions, 313

forward equation,311
Galton-Watson branching process,135
generator,137, 138

Brownian, 140
core, 140
space time, 166
symmetric stable, 140

goats,314
graph of a measure-valued process,263
Green function representation for superprocesses,167
Hausdorff measure

and capacity,224
definition, 207
of the range of super-Brownian motion, 208, 213, 233
of the support of super-Brownian motion, 207, 209, 212
of the support of the super-symmetric stable processes, 213
restricted, 274

Hausdorff metric,244
historical Brownian motion,194

extended martingale problem, 289
mean measure, 283
martingale problem using functions of finitely many coordinates, 291
stochastic integration along, 292–296

historical cluster representation,193, 240
historical martingale problem (HMP),190
historical modulus of continuity,195
historical process

canonical measure,192
definition of, 188
for a branching particle system, 146
Laplace functional equation, 191
Markov property, 190
martingale problem, 190
mean measure, 191
relationship to superprocesses, 189, 191
weak convergence to, 189

hitting probabilities for super-Brownian motion,228
at a fixed time, 237–239

hitting sets,223
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Hunt process,137
infinitely divisible random measures,178

canonical representation of, 178, 181
and DW-superprocesses, 178
canonical measures, 178

inhomogeneous Borel strong Markov process (IBSMP),188
instantaneous support propagation, see support propagation
interactive measure-valued branching diffusions

Markov and Feller properties,301–301
pathwise existence and uniqueness,300
stability results, 301
uniqueness in law for the martingale problem, 310,313

intersections of the supports of two independent super-Brownian motions,239
intersections of the graphs of two super-Brownian motions,263-264
intersections between the graphs of a Brownian and super-Brownian motion,278
Itô’s lemma for historical stochastic integrals,298
Kolmogorov’s theorem for branching processes,135, 194
Laplace functional,167

equation for historical processes, 191
equation for superprocesses, 168

local density theorems
for super-Brownian motion,179, 210
for super-symmetric stable processes, 214–215

local martingale problem
for Dawson-Watanabe superprocesses,159
for time-dependent functions, 164

local time,201
lookdowns,311
marriage lemma,306
martingale problem

for a competing species model,277
for interactive branching, 313
for Dawson-Watanabe superprocesses, 149
for historical Brownian motion, 291
for spatial interactions, 310
for spatially interacting historical processes, 313

modulus of continuity
for historical Brownian motion,195
for historical processes, 198
for the supports of super-Brownian motion, 200

monotone class lemma,160
multi-indices,144
multiplicative property of superprocesses,168
nonlinear pde,168

asymptotics at infinity, 240
existence, uniqueness and regularity, 169, 172–177
mild form, 169
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removable singularities, 225
nonstandard analysis,134
open problems,217, 224, 244, 246, 280, 313
path-valued process,141, 190

domain of generator, 283
extended generator, 290

Poisson point processes
and superprocesses,182

polar sets,224
predictable representation property of super-Brownian motion,248
range of super-Brownian motion

compactness of,200
definitions, 200

resolvent,138
scaling properties of superprocesses,172
second moment formula for superprocesses,167
snake,132
square function inequality,152
stochastic calculus for historical stochastic integrals,302
stochastic equation for spatial interactions

Feller property of solutions,300
for historical processes, 313
for measure-valued branching processes, 282, 300
for particle systems, 282
martingale problem, 310
pathwise existence and uniqueness, 300
stability, 301
strong Markov property of solutions, 301

stochastic integration
along historical paths or Brownian trees,192–196
with respect to a martingale measure, 161
with respect to white noise, 215

stochastic pde
for the density of one-dimensional super-Brownian motion,126
for a competing species model, 261
for a self-competition model, 262

super-Brownian motion
as a function of its support,246
definition, 194
density in one dimension, 216
disconnectedness of the support, 242
discontinuities of the support process, 245
exponential bounds, 209
fixed time hitting estimates, 237–239
Hausdorff measure of the support, 207, 209, 212
Hausdorff measure of the range, 208, 213, 233
hitting probabilities of small balls and points, 228
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local density theorem, 209, 210
strong Markov property of support process, 246
packing measure, 212
polar sets, 225, 232
polar sets for the graph, 274
predictable representation property, 248
restricted Hausdorff measure of its graph, 274
singularity of, 212
strong continuity of, 223

super-Lévy processes,203
super-Poisson process,200–201, 206
super-symmetric stable processes,203, 204, 213
supports

compactness of,198
disconnectedness of, 242
instantaneous propagation of, 201
instantaneous propagation for diffusions, 200
instantaneous propagation for super-Lévy processes, 203
instantaneous propagation for super-Poisson processes, 206
strong Markov property of, 246

tightness
of measure-valued processes,148
of martingales, 152

Tanaka formula for the graphs of a class of measure-valued processes,270
time-change of superprocesses,206
Vasershtein metric,184, 281
voter model,134
white noise,215
Yaglom’s theorem for branching processes,135, 182, 194




