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The splitting tessellation process (Yt)t≥0 with initial tessellation Y0 = {𝕊d} is the

continuous time, pure-jump Markov process on 𝕋d with generator

(𝒜f )(T ) = ∑
c∈T

∫[c]
[f( ⊘ (c, S, T )) − f(T )] κ(dS) , T ∈ 𝕋d ,

where     is a bounded measurable function on     .𝕋df
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is a martingale with respect to the filtration induced by           .

𝒜 D(𝒜) Then, for f ∈ D(𝒜) the random process

f(Yt) − f(Y0) − ∫
t

0
(𝒜f )(Xs) ds , t ≥ 0 ,

(Yt)t≥0
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For ϕ : ℙd → ℝ consider Σϕ(T ) := ∑
c∈T

ϕ(c)

The stochastic process

Mt(ϕ) := Σϕ(Yt) − Σϕ(Y0) − ∫
t

0
(𝒜Σϕ)(Ys) ds

is a martingale.

(T ∈ 𝕋d)
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Kr = {x ∈ 𝕊d : ℓ(x, K ) ≤ r}

Spherical Steiner formula

ℋd(Kr∖K ) =
d−1

∑
j=0

βjβd−j−1 Vj(K )∫
r

0
(cos t) j(sin t)d−j−1 dt

spherical intrinsic volumes

𝕊 jsurface area of additive (valuations) 
rotation invariant 
continuous 
bounded by 1
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Let                                . Thent ≥ 0, j ∈ {0,1,…, d} EΣj(t; h) =
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How can we distinguish the two types of tessellations by a simple characteristic?
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The variance of the total surface area is a special case
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ϕ1, ϕ2 : ℙd → ℝ bounded, b1, b2, v1, v2 ≥ 0

Ψϕ1,ϕ2
(T, t) := (Σϕ1

(T ) − b1tv1)(Σϕ2
(T ) − b2tv2)

g ∈ D(𝒜) ⊗ C1
0([0,∞))

Nt(g) := g(Yt, t) − g(Y0,0) − ∫
t

0
(𝒜g( ⋅ ,s))(Ys) +

∂g
∂s

( ⋅ , s)(Ys) ds

Nt(Ψϕ1,ϕ2
)Then                is a marginale.
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Varℋd−1(Zt) = πβd−2 ∫𝕊d
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π ℓ(x, e)t)
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d = 2

d ≥ 3

Varℋ1(Zt) = 4π2 ∫
1

0

1 − e−tz

z
dz = 4π2(γ + ln t + E1(t)) ∼ 4π2 ln t → ∞

γ ≈ 0.5772, E1(t) := ∫
∞

t
s−1e−s ds

Varℋd−1(Zt) ≤
(2π)d

(d − 2)! ∫
1

0
π sin(πz)d−3 dz < ∞

=
(2π)d

(d − 2)! ∫
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z
dz
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Kd,t(r) =
βd−1

βd ∫
r

0 (1 + π
βd−2βd

β2
d−1

1 − exp( − t
π φ)

t2φ sin φ )(sin φ)d−1 dφ

gd,t(r) = 1 + π
βd−2βd

β2
d−1

1 − exp( −rt
π )

t2r sin r

gd,t(r) = 1 +
βd−2βd

β2
d−1

1
t sin r

Kd,t(r) =
βd−1

βd ∫
r

0
(1 +

βd−2βd

β2
d−1

1
t sin φ )(sin φ)d−1 dφ

Using second-order 
parameters one can distinguish 

between the two models!



Thank you!

D. Hug & C.T. 
Splitting tessellations in spherical spaces 
EJP 24, article 24 (2019)




