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Motivation: Thinnings of Poisson Point Process on R¢
Modern proctas
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Discrete point clouds: The Bernoulli lattice field on Z¢

Q = {0,1}% with product sigma-algebra F
Ox ={y € 2%, ||y — x|l» = 1} nearest neighbors
11,=Bern(p)®* Bernoulli lattice field, site-percolation

Projection map T%" : Q — Q to isolated sites
e
(T7w)x = wx Hyeax(l - wy)
Projection property: T™in o Tthin — T thin T

w [ A

A B AN

Projection map T : Q — Q to non-isolated sites
(T w)x = wx(1 =TT epe(l = wy))



Definitions: (quasilocal) specification, Gibbs measure

A Specification v = (Ya)aeze

is a candidate system of probability kernels, for the conditional probabilities of
an infinite-volume Gibbs measure p (probability measure on Q) to be defined
by DLR equations

1(ya(A]-)) = u(A) for all finite volumes A € Z¢

Equivalent to DLR: p(A|Fac)(w) = Ya(Alw) p-a.s.

Specification kernels (w, A) — va(A|w) need to satisfy

> Fac-measurability w.r.t w, and properness
> yayn =va forall A C A € Z¢ yn e

A specification 7 is called quasilocal iff all maps
wae = M({wa}t|wi)

are quasilocal (continuous w.r.t product topology)



Results: nG / G for projection T to non-isolates

Theorem 1 (Non-Gibbsianness for large p)

Consider the image measure yj, of the Bernoulli field on 74 under the map to
the non-isolates in lattice dimensions d > 2.

Then, there is pc(d) < 1 such that for p € (pc(d), 1), there is no quasilocal
specification +' for p},.

Theorem 2 (Gibbsianness for small p)
For p < 5 there is a quasilocal specification ' for fuj,.



Comments and comparison to nG via strong coupling

Local maps T : (Qo)Zd — (Qo)Zd
can destroy the Gibbs property of a Gibbs measure p in the image measure T p.
This was known for strongly dependent measures p.

Renormalization group example, decimation transformation from Ising-model:
projection of a measure to sublattice bZ¢
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Other examples:
Time-evolutions, fuzzy Potts, ...
%) @  Widow Rowlinson
® o =% O Wmts Spmilip Jamwel-K

Our example from Theorem 1 shows nG-property of T pp,
where 11, is even independent

Some authors: Griffiths, van Enter, Fernandez, Sokal, Maes, Haeggstrom, Schonmann,
Shlosman, den Hollander, Redig, Le Ny, Verbitskiy, d'Achille, Ruszel, lacobelli,
Ermolaev, Jahnel, Kraaij, Kissel, Meissner, Henning, Bergmann, K, ...



Results: (Failure of) continuity of conditional probabilities (Gibbs property)

Table: Bernoulli p-projections: decomposition into isolates and non-isolates

first-layer

Gibbs property of

image measure constraint model | range of p image measure proof method

T non-isolation small Gibbs Cluster expansion
supported on model on large Gibbs Dobrushin uniq/disagreement perc
isolated sites unfixed region mid Gibbs? numerical indications?

Tpp isolation small Gibbs Dobrushin uniq
supported on model on large non-Gibbs hidden PT, broken transl symm

non-isolated sites unfixed region mid sharp transition?

Engler-Jahnel-K, Gibbsianness of locally thinned random fields. MPRF Vol. 28 (2022)
Jahnel-K, Gibbsianness and non-Gibbsianness for Bernoulli lattice fields under removal

of isolated sites. arXiv:2109.13997
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Figure 6: Illustration of a configuration with one contour 7 (left in green), where the outside
configuration is of type 0 and the inside configuration is of (bad) type 1. Moving the inside
configuration by —e; (middle) creates a (good) configuration also inside the contour =, as described
in (3) (middle in green), however the shift also creates isolated zeros. On the right, in the large
connected component of 4., sites are indicated in dashed blue, which can be flipped from unoccupied
to occupied, as in the configuration presented in (4), and therefore create an energetically preferable
configuration.
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