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Introduction




The biased RWRC (1)

Bond randomness (RWRC)

Define a family {c, = c({x, x + 1})}xez of i.i.d. positive random
variables associated with the edges of Z, then deterministically tilt
them and denote: ¢} = e*¢, for A > 0. It is natural to define a
family of jump probabilities
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Consider the Markov chain with those jump probabilities

Wy y=x+1,
PY[Xer1 =y Xe = x] = {1 —wy y=x-1,

0 otherwise.



The biased RWRC (2)

Remark

There is an “old” (Tavare, Zeitouni 2004) theorem that guarantees
that, for almost every realisation of the environment, the random
walk is such that

lim X, = 00, P“-almost surely.
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Remark
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Hypothesis on the conductances
We assume that, for a € (0,1)

Plc;' > t] ~const.t™* or P[cy > t] ~ const.t™*.






Previous result and a question

Annealed law

The annealed law P ® P“[-] can be attained by averaging out the
randomness of the environment, that is

P® P[] = jﬂ PY[-|P[dw].
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Previous result and a question

Annealed law

The annealed law P ® P“[-] can be attained by averaging out the
randomness of the environment, that is

P® P[] = Lz PY[-|P[dw].

Let T, be the hitting time of distance n

T, = inf{k : Xx = n}.
Theorem (Berger, Salvi 2020)
Under P® P“[]

n
— const. x S,.
nl/o - o

Where S, is some known (a-stable) distribution.



Some results




Theorem
There exists a random subsequence of the space x,,, depending
just on the environment, such that P-a.s.

Ve = E¥ [T
lim P¥ Xm—[xm] <yl =o().
e Var“(T,,)

Where &(-) is the c.d.f. of a standard Gaussian.
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Theorem

There exists a random subsequence of the space x,,, depending
just on the environment, such that P-a.s.

lim P¥
m— 00

l Txm — E¥ [Tx,,,]

Var () < y] =V(y+1).

Where W(-) is the c.d.f. of a standard Exponential random variable.



Thanks to the two previous theorems we have ruled out the
possibility of a fully quenched result, can we still do a bit better than
the annealed limit?



Thanks to the two previous theorems we have ruled out the
possibility of a fully quenched result, can we still do a bit better than
the annealed limit?

Theorem

In the metric space of probability measures on R with finite first
moment, endowed with a proper distance

Z( Tn w) dist o (Z Wpep

1/«
n p=1

(&;p)pzl) inP-law,

where & := {©p}, is a Poisson point process (p.p.p.) with intensity
avconst. @~ 1+ dE, {e,}, are i.i.d. exponential random variables
with parameter 1.
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Next (current) steps:

- Without bias?
- Dimension d > 27
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