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Area under walk

M Walks s(t) start at distance L
M First passage to s = 0, A: area under curve

s(t)

L -

.
s '
3. -
‘e .
| AR t
e

M Wanted: distribution P(A) even for very small probabilities
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Exact result known for standard RW case (H = 1/2)

3-2/3L 8
PA )= ———— @ A
A r (%) (DA%)1/3

) < 10
[M.J. Kearney & S.N. Majumdar (2005)] & o

[S.N. Majumdar & B. Meerson (2020)]

— perfect agreement
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[AKH & B. Meerson, Phys. Rev. E 2024]
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s(t)
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How do the rare paths look like?

left tail of P(A)

right tail of P(A)
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Ising model

Ising spins S; = +1 on (here square L x L) lattice
B: external field (=parameter). Energy:
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Ising model
LxL=1282
B:0+3
Distribution of work oo FL N=128% B, =3
and reverse work 1007 & 0% 1
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Curves intersect at W* ~ —47443
[AKH, PRE 2014]

Exact result: AF = —47433



Test of 10° :
Crooks theorem N=128%, B, =3
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Inset: integrand e="W/TP(W) — AF ~ —47438

Further results: AF(Bmax)

[AKH, PRE 2014]



P(H) for d = 1 + 1 KPZ equation
Distr. P(H) of heights (t < 1), mapping to directed polymers

10° I I “small” prob’s reachable
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30 20 -10 0 10 20 30 [AKH, Le Doussal, Majumdar, Rosso,

o . H & Schehr, Europhys. Lett. 2018]
Other initial conditions [AKH, Krajenbrink, & Le Doussal, PRE 2020]

Shape of “optimal” (dominating) height profiles
[AKH, Meerson, Sasorov, Phys. Rev. Res. 2019] [AKH, Meerson, Sasorov, PRE 2021]
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