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1. Introduction

Measure-valued branching diffusion processes (MBD processes) have been
extensively studied concerning various problem s such a s  e rg o d ic  behaviors
[2], [17], sample path properties [4], [24], historical processes [5], [9], entrance
law s [7] and  so  on.

In  the  present paper we focus upon the immigration structure of the MBD
process a n d  discuss th e  following problems : T h e  first is to  characterize  the
immigration structure associated with a  given M B D  p rocess. W e  d o  this by
establishing a one to  one correspondence between immigration diffusion processes
o f  th e  M B D  process a n d  entrance law s o f  i t s  basic M arkov process. The
im m igration p ro c e ss  is  o rd in a rily  d e te rm in e d  b y  a n  im m ig ra tio n  measure
supported by th e  state  space o f the  basic  p rocess . However, when the basic
process is an  absorbing Brownian m otion  in  a  sm ooth dom ain (in this case we
call the associated M BD process a  super absorbing Brownian m otion or simply
a super ABM following Dynkin), the immigration structure consists of two parts,
one is  a  measure supported by the interior domain and  the  o ther is a  measure
supported by the  boundary . In particular, the latter one involves excursions of
the absorbing Brownian motion from the boundary.

Secondly we discuss the immigration diffusion process o f the  supe r ABM
over (0, oo), fo r  w hich w e derive a  stochastic partia l differential equation (an
S P D E ) . W hen the im m igration m easure  has com pact support, s o  d o e s  the
im m igration process. W e shall present a  lim it theorem  fo r the  range  o f the
immigration process.

T h e  th i r d  o n e  is t o  d i s c u s s  c e n tra l lim it  th e o re m s  of immigration
processes. Assum ing that the basic M arkov process is a  L év y  process in  Rd

,

o n e  c a n  o b s e r v e  a  "clustering-diffusive dichotomy" in  t h e  c e n t r a l  limit
theorems. More precisely, if the symmetrization of the basic process is recurrent,
then the limiting Gaussian field is spatially uniform, while if the  symmetrization
is transient, the  limiting Gaussian field is spatially fluctuating.

W e remark that Dynkin [7] obtained a  characterization of entrance laws of
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