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Consider the Loewner Differential Equation

∂tgt(z) =
2

gt(z)− Ut
, g0(z) = z .

SLE: Ut =
√
κBt .

Our work: Brownian Motion → Dyson Brownian Motion(DBM),
β = 8/κ.

dλi
t =

√
2√
Nβ

dB i
t +

1

N

∑
j ̸=i

dt

λj
t − λi

t

, i = 1, · · · ,N.

We obtain a general N estimate in Carathéodory sense and for N = 2:

Theorem (Chen-M.)

For N = 2 drivers, perturbations of initial value/ parameter κ ∈ (0, 4],
convergence a.s /with high probability in the Carathéodory sense.
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For κ, κ∗ ∈ (0, 4], we consider

∂tgt(z) =
1

gt(z)− λ1
t

+
1

gt(z)− λ2
t

and

∂tg
∗
t (z) =

1

g∗
t (z)− λ1∗

t

+
1

g∗
t (z)− λ2∗

t

.

The (rescaled) gaps between the drivers are Bessel processes of
dimensions d = 1 + 8

κ , and d∗ = 1 + 8
κ∗ .

One can show that

P
(
∥gt(z)− g∗

t (z)∥[0,T ]×G > φ (κ∗ − κ)
)
< ζ (κ∗ − κ) ,

for some explicit functions φ(·) and ζ(·) such that limx→0 φ(x) = 0,
and limx→0 ζ(x) = 0.

What can we learn? We obtain a method to study perturbations of
these models for the case N = 2 in which we have access to the
statistics of the gap (Bessel Process).
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