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Setting

The process was first studied by Oliviera, Dos Santos,
and Dickman (2012) on Zd

Bounds on the critical values on the lattice have been
obtained by Durrett and Yao (2020)

We will be looking at the process on a Galton-Watson

tree with offspring distribution (
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The symbiotic contact process has
survived weakly if at all times
there 1s an A infection and a B
infection

A1(p) = inf{\ : SCP(A\, u) survives weakly}

The symbiotic contact process has
survived strongly i1f the root of
the tree 1s AB 1nfected i1nfinitely
many times

A2 (p) = inf{\ : SCP(A, u) survives strongly}
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We would like to show that for u <1

Ai(p) < ATT

When the offspring distribution of the tree has a subexponential
tail, that is E[e®‘] = co, for some c¢>0 then

() = )\1 (u) S )\?P — () Huang (2019)

This means that the only interesting case 1s when the
offspring distribution has an exponential tail
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Proposition - Proof u(y<.Cu

We can obtain an upper bound on A; by
finding any value at which the process
must survive

Define a process where 1nfections can only
be passed downward

Branching Process with parameter_pmfﬂkj

Thus we obtain survival if pi¢E[(] > 1
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Proposition - Proof iy <.Cu

Setting \; = v/Cu we obtain:

- 202/-142
Pint = 502 + 2)u2 + 2u(1 + 3v/Cp)

Which we can take arbitrarily close to 1
by choosing C large

Noting that E[(] > 1 implies that we can
find large C such that

Pinf {"[C] > 1
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Strong survival

Similarly to our weak survival bound, we want to find some
infection rate for which the process strongly survives and

this will upper bound our critical value

We will do so using similar methods to those in Pemantle
(1992) to bound AST

The main idea here is to use the survival time on a star
with k leaves
1 \? 1

k
~ell ™ for A\<1, p< —
S~e or <55
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Strong survival

The main idea 1s to treat the root as a star

which maintains an infection for a long time S

The root passes this infection down to another
star distance r away

This star can then pass the infection back to
the root and the process repeats to give strong
survival

It can be shown that strong survival occurs 1if

1
log(pint) > . log(.5)
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Proposition

Using this method, we have been able to show that if E%C k) = e ok
then we have that there exists C such that for A<i11$<-—

Ao(1) < /Cu

Comparison

We have a similar bound for M%(y) which holds if pu < 1/1600

AT () < 40/

Durrett and Yao (2020)
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Any Questions?
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