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mmm) Average, variance and distribution

m==) Foraging: food collected
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Trn, =time elapsed between the visit of the nth
and the (n+7)st new sites [distribution Fp].

(here, n=30 and T, =5)




Leéo Régnier
M. Dolgushev

\
S it  Universal exploration

f'SQG dynamics Of g I]Ei?l?ggou
&
2 PTMC random walks Nat. Commun. 14, 618,
«%{MHMUUM@@ (2023)

A random walker (RW) has visited n distinct sites:
How long does it take to visit a new site?

B : visited sites.
I : boundary between visited/univisited sites.

B : nthvisited site. [ : (n+7)st visited site.

Trn, =time elapsed between the visit of the nth
and the (n+7)st new sites [distribution Fp].

(here, n=30 and T, =5)
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Question:

What about more general RWs in more complex geometries?
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Defining general RWs

We consider symmetric, Markovian RWs in discrete time + scale-invariance
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Distribution Fn of the inter visit time: Marginal
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Distribution Fn of the time between visits: early times

a METHOD: - ¢ — pdw N

The RW sees an infinite visited domain, Fn A~ Foo

The surface of the visited domain is fractal of dimension ¢ E L
Starting from the last visited site, the probability Peap(t) to be at a trap is ST - tl/d“’

Number of traps ?“(t)dT n—1
Ptrap (t) X Number of sites r(t)df Xt

There is a renewal equation between the probability P:rap to be at a trap and the probability
to first arrive at a trap Foov

Prrap(t) = 8(t) + fy Foc (7) Parap (£ — 7)d7

Start close to trap First arrive at trap Start at new trap

Algebraic decay, Foo (7-) X 7-_(1‘1’,“)
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Lower bound for survival probability Sn(t) [same as classical trapping problem]

Using the result on Qn(r) which gives the controlling regions radius at large times,
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RESULTS:
Sn(t) has same time dependence as its lower bound

F,(1) = =% o exp [—const(7/t,, )*/ 1+H)]

+at long time when statistics is dominated by the upper bound of the integral,

F,(7) o< exp [—const 7/n'/#] T>1,
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