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Motivation

Introduced in the '50s by Drs. E. Knipling and R. Bushland 8 Sterile Insect Technique(SIT) involves mass production of a target species, ssaftibn and releasing into the wild on
a sustained basis and infBaient numbers to achieve appropriate overflooding ratiteil& males find and mate with fertile females without veabifspring, hence the target population is
reduced. It Is the only environmentally-friendly, low-tasid accurate technology available that involves acti@wesg the total population over a period of several genamati

1. Description of the model

The contact process with immigratiofm)wo IS @ Markov process of state spak‘-:%d with
F={0,123}:

Vx e 79 n(X) = 0 means that at timesite x is “vacant”,;(X) = 1 (resp. 2) thak is “oc-
cupied" by individuals of type 1 (resp. 2) andx) = 3 thatx is occupied by both species 1
and 2.

For the dynamics, lati(x,n) = cardy € Z° : |ly — X||» = 1} be the number of neighbors of
site X In statel € {1, 3}. Transition rates at are :

1—-0 atrate 1
2— 0 atrate 1
3— 2 atrate 1
3— 1 atrate 1

0 — 1 atratel;ny(x,n) + Aong(X, n)
0 - 2 atrater
1 — 3 atrater

On sites In state 3, there I1s a competition between specadisasthe birth rate of the 1-type
species should be strictly smaller on sites in state 3 thasites in state 1 : we assume
Ao < Aj.

4. Main results Study of a phase transition according to the valueas of
Let AY = {x € Z9: nm(X) € {1,3} | 70(X) = Li0(X)} andd > 2.

ProprosiTioN 1 The processrf):o IS monotonein r. The survival probability of 1s is a
non-increasindunction inr.

ProrosiTioN 2 Criteria of survival and extinction.

e There existsg € (0, o) such that for all < rg the 1-type individualsurvivewith proba-
bility strictly positive.

e There exists$; € (0, oo) such that for alF > rq the 1-type individualslie outalmost surely.

We define the critical value we are interested in by

re = inf{r > 0:P,(A? > O forallt > 0) > 0}

5. Mean-field model

It Is a deterministic non-spatial corresponding model femgltiesy;, |1 € F for species. The

transition rates of the process become a systemfi&réntial equations,

[ U = (AqUg + AoU3)Ug + Uz — Uy (r + 1)

§ U, =rUg+ U3z — U
u; = ru; — 2us3

\

Perspectives

— Hydrodynamic limit of the process.
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2. Whatifr=07

If r = 0, our model Is equivalent tol@sic contact procegé)wo. This Markov process on
{0, 1)Z°, introduced by T.E. Harris [3], has the transition ratestats:

0—- 1 atrateiim(x,n)
1—-0 atrate 1

For (£)i=0, there exists a critical birth ratg € (0, o) such that

P +0, Vi>0)=0, if 1< A
P+ 0, Vt>0)>0, if 1> A

(extinction)
(survival),

whereg? is such thagg(x) = 10)(x).
We refer to [4, 5] by T.M. Liggett and [1, 2] by R. Durrett for tdds.

3. Objectives

Our Interest lies In the population of 1s : What is the influep€ the parameter of immi-
grationr on the behaviour of the 1-type species ? Does there existieatwalue of this
parameter which might involve a phase transition ?

We study the existence, uniqueness and some bounds ofitlaalaralue.

ProrosiTioN 3 The critical contact process with immigration dies out :
P(At>0A=0)=1

CoroLLARY The survival probability of 1s is a left-continuous functim r on [0, r;) and
continuous Ir on [r¢, o).

Once we know these two last results, we can state

THEOREM EXistence and Unigueness of a critical value for.
There exists a unigure, € (0, «) such that ifr < r¢, then the 1s have a strictly positive
probability to survive, while it > r, then the 1s die out almost surely.

with up + u; + U + Uz = 1. There are two trivial equilibria : (@, 0), and (Qr/(r + 1),0)
which isunstablaft
211+ Aof > (r + 2)(r + 1)

—s Behaviour of the process on the homogeneousTfeéirst for 1, = 0 (contact process
In dynamic environment), then fap > 0.
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