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Continuum Derrida—Retaux system: population of cells indexed by time parameter ¢ € [0, 1)

size > At time ¢t = 0, one cell with size

x € [0, 00);

> Size of each cell increases
at constant speed 1;

> Each cell splits at rate (1277’?)2
(m = size, t = time);

> Splitting: m = (mU,m(1 —U))
time (U= (0, 1)-uniform).

¢ Scaling limit of the discrete Derrida—Retaux model at criticality
(talk by Yueyun Hu, a few minutes ago).

o A growth-fragmentation process in the sense of Bertoin (2017).
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System: splitting at rate WZ (m = size, t = time)

N (t) = number of cells at time ¢;
X1(t), ..., X (t): sizes of cells;
M(t) = Xl(t) + - +XN(t)(t)~

Hu, Mallein and Pain (2020).
e, ¢2 € (0, 00): Vo > 0, when t — 17,

time

(1—t)M(t) = c16, (1 —1)2N(t) = 26, (jointly) in law,

€:= [ o(s)?ds, (o(s), s € [0, 1]) 4-D Bessel bridge, 0(0) = 2/, o(1) = 0.

Theorem 1. Vz > 0, when t — 17,
(1=t)M(t) = oo, (1 —=1)2N(t) = Noo, Py-as.

Noo distributed as 3 fol o(s)?ds.
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Splitting at rate WZ (m: size, t: time);  Xi(t), ..., X ) (t): sizes at time ¢

Theorem 1. Vz > 0, when t — 17, P,-a.s.,
N(t)
(1= Xi(t) = Moo, (1= 1)2N(t) = no-

Theorem 2. Vz > 0, when t — 17, P,-a.s.,
N(t)

(1—1)2 Z_; 5%(:) — Mooy weakly.

v(dy) = 4y e Y 11,5 01dy.

N(t)
Corollary. Vx > 0, P;-a.s., W ;5%@ — v weakly.

Bertoin and Watson (2020). Law of large numbers for
growth-fragmentation processes under general assumptions.
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Technique: Vz >0, Vt € [0, 1),
E, [eZ”“)f(t th))}

N(r)

t
_ eﬂo,w>+/ E, [eEN(”f(T,X(T)) Z LA X, (r ))]d .
0

L : explicit nonlinear operator.

Application: Lf =0 = E,[eZrss /(6 Xi(0)] = of (02),



Possible extensions:

© More general branching mechanisms.
o Overlaps.

¢ Other interesting quantities

(example: number of branching events along each branch).



