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Schedule

Tuesday, November 1

10:00�10:05 Opening

10:05�11:15 Alexander I. Bufetov

Determinantal point processes and Gaussian multiplicative chaos (Lecture 1)

11:15�11:30 Co�ee break

11:30�12:15 Roman Romanov

Determinantal point processes and spaces of analytic functions (Lecture 1)

12:15�13:00 Alexey Klimenko

Ergodic theory for group actions (Lecture 1)

LUNCH BREAK

17:00�17:45 Fedor Petrov

Central measures on the spaces of paths in discrete and continuous graduated graphs
(Lecture 1)

17:45�18:20 Evgeny Prokopenko

Asymptotics for probabilities of large deviationsfor a compound renewal process under
Cramer condition

18:20�18:40 Andrey Lyulintsev

On some martingale constructions for PSI-processes

18:40�19:00 Ekaterina Simarova (online)

Limit theorems for convex hulls of random vectors with regularly varying distribution

Wednesday, November 2

10:00�10:45 Alexey Klimenko

Ergodic theory for group actions (Lecture 2)

10:45�11:15 Alexander Kachurovskii

Rates of convergence in the von Neumann ergodic theorem

11:15�11:30 Co�ee break

11:30�12:15 Roman Romanov

Determinantal point processes and spaces of analytic functions (Lecture 2)

12:15�13:00 Fedor Petrov

Central measures on the spaces of paths in discrete and continuous graduated graphs
(Lecture 2)

LUNCH BREAK

17:00�17:30 Ivan Podvigin

On the pointwise rate of convergence in the Birkho� ergodic theorem: recent results

17:30�19:00 Alexander I. Bufetov

Determinantal point processes and Gaussian multiplicative chaos (Lecture 2)
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Thursday, November 3

10:00�10:45 Subhro Ghosh (online)

Gaussian �uctuations for spin systems and point processes: near-optimal rates via quan-
titative Marcinkiewicz's theorem

10:45�11:15 Andrey Alpeev

Amenability and extension of invariant random orders on groups

11:15�11:30 Co�ee break

11:30�12:15 Sung-Soo Byun (online)

The product of m real N ×N Ginibre matrices:Real eigenvalues in the critical regime
m = O(N)

12:15�13:00 Fedor Petrov

Central measures on the spaces of paths in discrete and continuous graduated graphs
(Lecture 3)

LUNCH BREAK

17:00�18:15 Alexander I. Bufetov

Determinantal point processes and Gaussian multiplicative chaos (Lecture 3)

18:15�19:00 Poster session

Friday, November 4

10:00�10:45 Yanqi Qiu (online)

On the moments of some Mandelbrot cascades

10:45�11:15 Irina Lukashova

On self-similar behavior of logarithmic sumsfrom the theory of almost periodic operators

11:15�11:30 Co�ee break

11:30�12:15 Alexey Klimenko

Ergodic theory for group actions (Lecture 3)

12:15�13:00 Zhaofeng Lin (online)

Fluctuations of the process of moduli for the Ginibre and hyperbolic ensembles

LUNCH BREAK

17:00�17:30 Aleksandr Tokmachev

Average distance between random points on the boundary of a convex domain

17:30�19:00 Alexander I. Bufetov

Determinantal point processes and Gaussian multiplicative chaos (Lecture 4)

Saturday, November 5

10:00�11:20 Alexander I. Bufetov

Determinantal point processes and Gaussian multiplicative chaos (Lecture 5)

11:20�11:35 Co�ee break

11:35�12:15 Alexey Klimenko

Ergodic theory for group actions (Lecture 4)

12:15�13:00 Elena Yarovaya

On di�erent approaches to the study of branching random walks
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Abstracts

Mini-courses

Determinantal point processes and Gaussian multiplicative chaos

Alexander I. Bufetov
(Steklov Mathematical Institute and Aix-Marseille University)

To almost every realization of the sine-process one naturally assigns a random entire function, the
analogue of the Euler product for the sine, the scaling limit of ratios of characteristic polynomials of
a random matrix. The main result of the talk is that the square of the absolute value of our random
entire function converges to the Gaussian multiplicative chaos. As a corollary, one obtains that almost
every realization with one particle removed is a complete and minimal set for the Paley-Wiener space,
whereas if two particles are removed, then the resulting set is a zero set for the Paley-Wiener space.
Quasi-invariance of the sine-process under compactly supported di�eomorphisms of the line plays a
key r�ole.

In joint work with Qiu, the Patterson-Sullivan construction is used to interpolate Bergman func-
tions from a realization of the determinantal point process with the Bergman kernel, in other words,
by the Peres-Vir�ag theorem, the zero set of a random series with independent complex Gaussian en-
tries. The invariance of the zero set under the isometries of the Lobachevsky plane plays a key r�ole.
Conditional measures of the determinantal point process with the Bergman kernel are found explicitly
(cf. arXiv:2112.15557, Dec. 2021).

Ergodic theory for group actions

Alexey Klimenko
(Steklov Mathematical Institute and Higher School of Economics, Moscow)

Central measures on the spaces of paths in discrete and continuous graduated graphs

Öåíòðàëüíûå ìåðû íà ïðîñòðàíñòâàõ ïóòåé äèñêðåòíûõ è íåïðåðûâíûõ

ãðàäóèðîâàííûõ ãðàôîâ

Fedor Petrov
(St. Petersburg Department of Steklov Mathematical Institute of Russian Academy of Sciences)

Ïóñòü G� ãðàô, âåðøèíû êîòîðîãî ðàçáèòû íà óðîâíè, ïðîíóìåðîâàííûå íàòóðàëüíûìè ÷èñ-
ëàìè, íà êàæäîì óðîâíå ÷èñëî âåðøèí êîíå÷íî è ðåáðà ñîåäèíÿþò âåðøèíû äâóõ ñîñåäíèõ óðîâ-
íåé. Ïðîñòðàíñòâî ïóòåé ñ ïåðâîãî óðîâíÿ â áåñêîíå÷íîñòü ÿâëÿåòñÿ êîìïàêòîì â åñòåñòâåííîé
òîïîëîãèè, áîðåëåâñêàÿ âåðîÿòíîñòíàÿ ìåðà íà òàêîì êîìïàêòå íàçûâàåòñÿ öåíòðàëüíîé, åñëè âñå
íà÷àëüíûå îòðåçêè, èìåþùèå äàííûé êîíåö, ðàâíîâåðîÿòíû.

ß õîòåë áû îáñóäèòü óæå êëàññè÷åñêèå � âîñõîäÿùèå ê ðàáîòàì Âåðøèêà 70-õ � è ñàìûå íîâûå
âîïðîñû, ñâÿçàííûå ñ îïèñàíèåì öåíòðàëüíûõ ìåð â îïèñàííîì ñëó÷àå è â íåïðåðûâíîì àíàëîãå.

Determinantal point processes and spaces of analytic functions

Roman Romanov
(St. Petersburg State University)

The mini-course is devoted to recently found links between the theory of determinantal point pro-
cesses and reproducing kernel Hilbert spaces of analytic functions like de Branges or Fock spaces. We
concentrate on processes possessing the quasi-invariance property which is shared by many important
processes (Sine process, Airy and Bessel processes, the Gamma kernel process etc). This property
turns out to be related to division properties for the corresponding spaces of analytic functions.
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Plenary talks

Amenability and extension of invariant random orders on groups

Àìåíàáåëüíîñòü è ïðîäîëæåíèå èíâàðèàíòíûõ ñëó÷àéíûõ ïîðÿäêîâ íà ãðóïïå

Andrey Alpeev
(Euler Institute at St. Petersburg State University)

Ïðîñòðàíñòâî ÷àñòè÷íûõ ïîðÿäêîâ íà ãðóïïå ìîæíî åñòåñòâåííûì îáðàçîì ñíàáäèòü ñäâèãî-
âûì äåéñòâèåì ãðóïïû. Èíâàðèàíòíûå òî÷êè ýòîãî äåéñòâèÿ� èíâàðèàíòíûå ïîðÿäêè íà ãðóïïå.
Èíâàðèàíòíûå ìåðû íà ýòîì ïðîñòðàíñòâå íàçûâàþòñÿ èíâàðèàíòíûìè ñëó÷àéíûìè ïîðÿäêàìè.
ß ïîêàæó, ÷òî ëþáîé èíâàðèàíòíûé ñëó÷àéíûé ïîðÿäîê íà ãðóïïå èíâàðèàíòíî ïðîäîëæàåòñÿ äî
èíâàðèàíòíîãî ñëó÷àéíîãî ëèíåéíîãî ïîðÿäêà òîãäà è òîëüêî òîãäà, êîãäà ãðóïïà àìåíàáåëüíà.

The space of orders on a given group could be naturally endowed with a shift-action. An invariant
point for this action is an invariant order. An invariant probability measure under this action is called
an invariant random order. I will show that any partial invariant order on a group could be invariantly
extended to an invariant random linear order iff the group is amenable.

The product of m real N ×N Ginibre matrices:
Real eigenvalues in the critical regime m = O(N)

Sung-Soo Byun
(Korea Institute for Advanced Study, Seoul)

The study of products of random matrices has been proposed many decades ago by Bellman and by
Furstenberg and Kesten with the motivation to understand the properties of the Lyapunov exponents
in this toy model for chaotic dynamical systems.

In this talk, I will discuss the real eigenvalues of products of random matrices with i.i.d. Gaussian
entries. In the critical regime where the size of matrices and the number of products are proportional in
the large system, I will present the mean and variance of the number of real eigenvalues. Furthermore,
in the Lyapunov scaling, I will introduce the densities of real eigenvalues, which interpolates Ginibre’s
circular law with Newman’s triangular law.

This is based on joint work with Gernot Akemann.
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Gaussian fluctuations for spin systems and point processes: near-optimal rates
via quantitative Marcinkiewicz’s theorem

Subhro Ghosh
(National University of Singapore)

We investigate a very general technique to obtain CLTs with near-optimal rates of convergence
for broad classes of strongly dependent stochastic systems, based on the zeros of the characteristic
function. Using this, we demonstrate Gaussian fluctuations for the magnetization (i.e., the total spin)
for a large class of ferromagnetic spin systems on Euclidean lattices, in particular those with continuous
spins, at the near-optimal rate of O(log |Λ| · |Λ|−1/2) for system size |Λ|. This includes, in particular,
the celebrated XY and Heisenberg models under ferromagnetic conditions.

Our approach leverages the classical Lee-Yang theory for the zeros of partition functions, and
subsumes as a special case a technique of Lebowitz, Ruelle, Pittel and Speer for deriving CLTs in
discrete statistical mechanical models, for which we obtain sharper convergence rates. In a very
different application, we obtain CLTs for linear statistics of a wide class of point processes known
as α-determinantal processes which interpolate between negatively and positively associated random
point fields (including the usual determinantal, permanental and Poisson processes). Notably, we
address strongly correlated processes in dimensions ≥ 3, where connections to random matrix theory
are not available, and handle a broad class of kernels including those with slow spatial decay (such as
the Bessel kernel in general dimensions). A key ingredient of our approach is a broad, quantitative
extension of the classical Marcinkiewicz Theorem that we establish under the significantly milder
condition that the characteristic function is non-vanishing only on a bounded disk. Joint work with
T.C. Dinh, H.S. Tran and M.H. Tran.

TBA

H̊akan Hedenmalm
(KTH Royal Institute of Technology, Stockholm and

St. Petersburg State University)

TBA

Rates of convergence in the von Neumann ergodic theorem

Alexander Kachurovskii
(Sobolev Institute of Mathematics)

It was proved in [1] that a power rate of convergence in von Neumanns ergodic theorem is equivalent
to the power (with the same exponent) singularity at zero point of a spectral measure of averaging
function with respect to the dynamical system. I.e., it was shown that the estimates of convergence
rates in this ergodic theorem are necessarily the spectral ones. In [2], asymptotically exact estimates
of these rates were obtained for certain well-known billiards, and Anosov systems.

It turns out [3, 4], that the Fejer sums for measures on the circle and the norms of the deviations
from the limit in the von Neumann ergodic theorem both are calculating, in fact, with the same
formulas (by integrating of the Fejer kernels) – and so, this ergodic theorem is a statement about the
asymptotics of the growth of the Fejer sums at zero for the corresponding spectral measure. As a
result, available in the harmonic analysis literature, numerous estimates for the deviations of Fejer
sums at a point allowed to obtain new estimates for the rate of convergence in this ergodic theorem.
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Fluctuations of the process of moduli for the Ginibre and hyperbolic ensembles

Zhaofeng Lin
(Aix-Marseille University)

In this talk, we investigate the point process of moduli of the Ginibre and hyperbolic ensembles.
We show that far from the origin and at an appropriate scale, these processes exhibit Gaussian and
Poisson fluctuations. Among the possible Gaussian fluctuations, we can find white noise but also
fluctuations with non-trivial covariance at a particular scale. This talk is based on a joint work with
Prof. Alexander I. Bufetov and Prof. David Garćıa-Zelada.

On self-similar behavior of logarithmic sums
from the theory of almost periodic operators

Î ñàìîïîäîáíîì ïîâåäåíèè ëîãàðèôìè÷åñêèõ ñóìì

òåîðèè ïî÷òè ïåðèîäè÷åñêèõ îïåðàòîðîâ

Irina Lukashova
(St. Petersburg Department of V.A. Steklov Mathematical Institute

of the Russian Academy of Sciences)

Äîêëàä îñíîâàí íà ñîâìåñòíîé ðàáîòå ñ À.À. Ôåäîòîâûì.
Îáúåêòîì èññëåäîâàíèé ÿâëÿåòñÿ ëîãàðèôìè÷åñêàÿ ñóììà

SN (ω, ζ) =
N−1∑
n=0

ln
(
1 + e−2πi(ωn+ω

2
+ζ)

)
ñ áîëüøèì ÷èñëîì ñëàãàåìûõ N è ïàðàìåòðàìè ζ ∈ C è ω ∈ (0, 1). Òàêèå ñóììû î÷åâèäíûì
îáðàçîì ñâÿçàíû ñ òðèãîíîìåòðè÷åñêèìè ïðîèçâåäåíèÿìè

ΠN (ω, θ) =
N−1∏
n=0

cosπ (ωn+ θ), N ∈ N

èç òåîðèè ïî÷òè ïåðèîäè÷åñêèõ óðàâíåíèé (ñì. [1], [2]). Êðîìå òîãî, ëîãàðèôìè÷åñêàÿ ñóììà
ìîæåò áûòü âûðàæåíà â òåðìèíàõ ñïåöèàëüíîé ôóíêöèè, ÿâëÿþùåéñÿ ìåðîìîðôíûì ðåøåíèåì
ðàçíîñòíîãî óðàâíåíèÿ ïåðâîãî ïîðÿäêà:

σh(z + h) = (1 + e−iz) · σh(z − h),

ãäå z ∈ C è h = πω. Òàêàÿ ôóíêöèÿ è ðîäñòâåííûå åé âîçíèêàþò âî ìíîãèõ çàäà÷àõ ìàòåìàòè-
÷åñêîé ôèçèêè: â òåîðèè äèôðàêöèè [3], â òåîðèè ïî÷òè ïåðèîäè÷åñêèõ îïåðàòîðîâ [4], â òåîðèè
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èíòåãðèðóåìûõ çàäà÷ [5], â òåîðèè ñïåöôóíêöèé è ò.ä.

Îêàçûâàåòñÿ, ÷òî èçó÷åíèå ïîâåäåíèÿ ëîãàðèôìè÷åñêîé ñóììû ïðè N → ∞ ýêâèâàëåíòíî
èçó÷åíèþ àñèìïòîòèê σπω(z) ïðè Re(z) → ±∞, ÷òî òîæå íå ÿâëÿåòñÿ õîðîøî èññëåäîâàííîé
çàäà÷åé, êàê íàì èçâåñòíî.

Äëÿ èçó÷åíèÿ ëîãàðèôìè÷åñêèõ ñóìì ñ áîëüøèì ÷èñëîì ñëàãàåìûõ ìû èñïîëüçóåì ìåòîä,
ïðèìåíåííûé â [6] äëÿ èçó÷åíèÿ Ãàóññîâûõ ýêñïîíåíöèàëüíûõ ñóìì: ïîëó÷àåì ïåðåíîðìèðîâî÷-
íóþ ôîðìóëó, êîòîðàÿ âûðàæàåò èñõîäíóþ ëîãàðèôìè÷åñêóþ ñóììó ÷åðåç ñóììó òàêîãî æå âèäà,
íî ñ ìåíüøèì ÷èñëîì ñëàãàåìûõ è íîâûìè ïàðàìåòðàìè ω1 è ζ1. Â ñëó÷àå, êîãäà ω ∈ (0, 1)\Q,
ýòîò ïðîöåññ ìîæíî ïðîäîëæàòü, ïîêà ëîãàðèôìè÷åñêàÿ ñóììà íå èñ÷åçíåò.
Çàäà÷à ñèëüíî çàâèñèò îò òåîðåòèêî-÷èñëîâûõ ñâîéñòâ ïàðàìåòðà ω. Îñíîâíûì ðåçóëüòàòîì ÿâ-
ëÿåòñÿ îïèñàíèå ïðè ïî÷òè âñåõ ω ïîâåäåíèÿ ëîãàðèôìè÷åñêîé ñóììû ïðè ζ ∈ C−. Ñëó÷àé âåùå-
ñòâåííûõ ζ - êðèòè÷åñêèé, èññëåäîâàíèå óñëîæíÿåòñÿ èç-çà ïîëþñîâ è íóëåé σh(·) íà R.

Ñïèñîê ëèòåðàòóðû

[1] Jitomirskaya S., Yang F., Pure point spectrum for the Maryland model: a constructive proof. Ergodic
Theory Dynam. Systems, in press, 2020.

[2] Avila A., Jitomirskaya S., The ten Matriny problem., Ann. Math. 170 (2009):303-342.

[3] Babich V., Lyalinov M., Grikurov V. Di�raction theory: the Sommerfeld- Malyuzhinets technique.,
Oxford: Alpha Science, 2008.

[4] Buslaev V., Fedotov A. On the di�erence equations with periodic coe�cients., Adv. Theor. Math.
Phys, 5(2001),1105-1168.

[5] Faddeev L., Kashaev R., Volkov A. Strongly coupled quantum discrete Liouville theory. , I Algebraic
approach and duality. Commun. Math. Phys. 219(2001), 199-219.

[6] Fedotov, A. A. Klopp An exact renormalization formula for Gaussian exponenntial sums and

applications, American Journal of Mathematics, 134: 711-748, 2012.

On some martingale constructions for PSI-processes

Î íåêîòîðûõ ìàðòèíãàëüíûõ êîíñòðóêöèÿõ äëÿ ÏÑÈ-ïðîöåññîâ

Andrey Lyulintsev
(St. Petersburg State University)

Ïóñòü (ξ) = ξ0, ξ1, ... � ïîcëåäîâàòåëüíîñòü ñëó÷àéíûõ âåëè÷èí, Π(t) � ñòàíäàðíûé ïóàññîíîâ-
ñêèé ïðîöåññ c âðåìåííûì ïàðàìåòðîì t ∈ R+, λ > 0� ïðîèçâîëüíàÿ ïîñòîÿííàÿ (èíòåíñèâíîñòü).
Ïîñëåäîâàòåëüíîñòü (ξ) è Π(t) ïðåäïîëàãàþòñÿ íåçàâèñèìûìè â ñîâîêóïíîñòè.

Ñëó÷àéíûé ïðîöåññ
ψλ(t) := ξΠ(λt), t ⩾ 0,

íàçûâàåòñÿ ÏÑÈ-ïðîöåññîì, èëè ïðîöåññîì ïóàññîíîâñêîãî ñëó÷àéíîãî èíäåêñà.
Â ñëó÷àå, êîãäà ïîñëåäîâàòåëüíîñòü (ξ) ìàðêîâñêàÿ, ïðîöåññ ïóàññîíîâñêîãî ñëó÷àéíîãî èí-

äåêñà ÿâëÿåòñÿ ïðîöåññîì ïñåâäîïóàññîíîâñêîãî òèïà (ñì. [4]). Èçó÷åíû ñâîéñòâà ÏÑÈ-ïðîöåññîâ
ñî ñëó÷àéíîé èíòåíñèâíîñòüþ (ñì. [2]), ñïåêòðàëüíûå ñâîéñòâà ÏÑÈ-ïðîöåññîâ ñî ñïåöèàëüíîé
ðàíäîìèçàöèåé âðåìåíè (ñì. [5]) è íåêîòîðûå ëîêàëüíûå àñèìïòîòè÷åñêèå ñâîéñòâà ïîñëåäîâà-
òåëüíîñòåé ÏÑÈ-ïðîöåññîâ (ñì. [3]).
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Â äàííîì ðàáîòå ðàññìàòðèâàåòñÿ èíòåãðèðîâàííûé ÏÑÈ-ïðîöåññ:

Ψλ(t) :=

t∫
0

ψλ(s) ds, t ⩾ 0.

Íà îñíîâàíèè ïðåäûäóùèõ ðåçóëüòàòîâ (ñì. [1], [2]) èçó÷åíû îñíîâíûå ñâîéñòâà èíòåãðèðî-
âàííîãî ÏÑÈ-ïðîöåññà, â òîì ÷èñëå âû÷èñëåíû ãëàâíûå ìîìåíòíûå õàðàêòåðèñòèêè. Â ðàáîòå
[1] áûëè ðàññìîòðåíû ñâîéñòâà ñàìîïîäîáèÿ äëÿ èíòåãðèðîâàííîãî ÏÑÈ-ïðîöåññà ñî ñëó÷àéíîé
èíòåíñèâíîñòüþ.

Äàëåå, (ξ) � ïîñëåäîâàòåëüíîñòü íåçàâèñèìûõ îäèíàêîâî ðàñïðåäåë¼ííûõ ñëó÷àéíûõ âåëè-
÷èí. Ââîäÿòñÿ ôèëüòðàöèè, åñòåñòâåííî ïîðîæä¼ííûå ÏÑÈ-ïðîöåññîì è èíòåãðèðîâàííûì ÏÑÈ-
ïðîöåññîì. ÏÑÈ-ïðîöåññ ÿâëÿåòñÿ ìàðêîâñêèì ïðîöåññîì îòíîñèòåëüíî ôèëüòðàöèè, ïîðîæä¼í-
íîé Fψ

t = σ{ψλ(s), s ⩽ t}, à èíòåãðèðîâàííûé ÏÑÈ-ïðîöåññ îòíîñèòåëüíî ôèëüòðàöèè, ïîðîæ-
ä¼ííîé FΨ

t = σ{Ψλ(s), s ⩽ t}, íå ÿâëÿåòñÿ ìàðêîâñêèì.
Ðàññìîòðèì äâóìåðíûé ïðîöåññ

(
ψλ(t),Ψλ(t)

)
(ìàðêîâñêàÿ ïàðà) îòíîñèòåëüíî ôèëüòðàöèè,

ïîðîæä¼ííîé Fψ,Ψ
t = σ

{(
ψλ(s),Ψλ(s)

)
, s ⩽ t

}
. Äàííûé ïðîöåññ ÿâëÿåòñÿ ìàðêîâñêèì îòíîñèòåëü-

íî ââåä¼ííîé ôèëüòðàöèèè {Fψ,Ψ
t }t⩾0.

Ïîñòàâèì çàäà÷ó: ïîñòðîèòü êîìïåíñàòîð äëÿ èíòåãðèðîâàííîãî ÏÑÈ-ïðîöåññà, ÷òîáû îòíî-
ñèòåëüíî åñòåñòâåííîé ôèëüòðàöèè {Fψ,Ψ

t }t⩾0 ñêîìïåíñèðîâàííûé ïðîöåññ óæå ÿâëÿëñÿ ìàðòèí-
ãàëîì. Îòâåò ïîëó÷åí, ðåçóëüòàò ñôîðìóëèðîâàí â òåîðåìå íèæå.

Òåîðåìà. Ïóñòü (ξ) � ïîñëåäîâàòåëüíîñòü íåçàâèñèìûõ îäèíàêîâî ðàñïðåäåë¼ííûõ ñëó÷àé-
íûõ âåëè÷èí, Eξ0 = 0. Ôèëüòðàöèÿ F íàòóðàëüíî ïîðîæäåíà ìàðêîâñêîé ïàðîé(
ψλ(t),Ψλ(t)

)
: Fψ,Ψ

t = σ
{(
ψλ(s),Ψλ(s)

)
, s ⩽ t

}
. Òîãäà ïðîöåññ λΨλ(t) + ψλ(t) ïðè t ⩾ 0 ÿâëÿåòñÿ

ìàðòèíãàëîì îòíîñèòåëüíî F: â ñèëó ìàðêîâîñòè äëÿ s ⩽ t

E
{
λΨλ(t) + ψλ(t) |ψλ(s),Ψλ(s)

}
= λΨλ(s) + ψλ(s).

Áëàãîäàðíîñòè: Ðàáîòà ïîääåðæàíà ãðàíòîì ÐÔÔÈ 20-01-00646 (À).

Ëèòåðàòóðà:
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[2] Ðóñàêîâ Î.Â. Ïñåâäî-ïóàññîíîâñêèå ïðîöåññû ñî ñòîõàñòè÷åñêîé èíòåíñèâíîñòüþ è êëàññ ïðî-
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ñâÿçàííûõ ñïåöèàëüíîé ðàíäîìèçàöèåé âðåìåíè // Çàïèñêè íàó÷íûõ ñåìèíàðîâ ÏÎÌÈ. Òîì 501.
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On the pointwise rate of convergence in the Birkhoff ergodic theorem: recent results

Ivan Podvigin
(Sobolev Institute of Mathematics)

Let (Ω,F , µ) be a probability measure space and T : Ω → Ω be a measure µ preserving ergodic
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transformation. For f ∈ L0
1(Ω,F , µ) consider the ergodic averages ATnf(ω) =

1
n

n−1∑
k=0

f(T kω), n ∈ N.

The Birkhoff ergodic theorem states that a.e. ATnf → 0 as n→ ∞.
It is well-known [1] that a.e. ATnf(ω) = o(1/n) as n→ ∞ iff f ≡ 0. We discuss the existence of

estimates φ ∈ cf,T0 for the rate of pointwise convergence of ergodic averages (i.e., ATnf(ω) = O(φ(n)) as
n→ ∞ a.e.) with the property φ(ℓk) = o(1/ℓk) for some increasing sequence ℓ = {ℓk}k≥1 of naturals.

Theorem ([2]). Let T be an ergodic automorphism, f ∈ L0
1(Ω,F , µ), f ̸≡ 0 and ℓ = {ℓk}k≥1

be monotone sequence of natural numbers. If φ ∈ cf,T0 and φ(ℓk) = o(1/ℓk) as k → ∞ then a.e.

1
N

N∑
k=1

f(T ℓkω) → f(ω) as N → ∞.

Some corollaries of this statement will be considered. We also discuss the existence of the power-law
estimates.

Theorem ([3]). Let T be an ergodic endomorphism, f ∈ L0
1(Ω,F , µ) and f ̸≡ 0. Then the function

λf,T (ω) := lim sup
n→∞

ln(1/n)

ln

(
sup
k≥n

|AT
k f(ω)|

) is a constant a.e. Moreover, λf,T <∞ iff there is a power-law

pointwise estimate ATnf(ω) = O(n−1/δ) for some δ > 0.

References

[1] Kachurovskii A.G. Rates of convergence in ergodic theorems // Russian Math. Surveys, 1996. V.
51. No. 4, P. 653–703.

[2] Podvigin I. V. On possible estimates of the rate of pointwise convergence in the Birkhoff ergodic
theorem // Siberian Math. J., 2022. V. 63. No. 2, P. 316–325.

[3] Podvigin I. V. Exponent of Convergence of a Sequence of Ergodic Averages // Math. Notes, 2022.
V. 112. No. 2, P. 271–280.

Asymptotics for probabilities of large deviations
for a compound renewal process under Cramer condition

Àñèìïòîòèêà âåðîÿòíîñòåé áîëüøèõ óêëîíåíèé äëÿ îáîáùåííîãî ïðîöåññà

âîññòàíîâëåíèÿ ïðè âûïîëíåíèè óñëîâèÿ Êðàìåðà

Evgeny Prokopenko
(Novosibirsk State University)

Òåîðèÿ áîëüøèõ óêëîíåíèé èçó÷àåò ðåäêèå ñîáûòèÿ ðàçëè÷íûõ ñëó÷àéíûõ ïðîöåññîâ. Íàïðè-
ìåð, äëÿ ñëó÷àéíîãî áëóæäàíèÿ ñ íåçàâèñèìûìè îäèíàêîâî ðàñïðåäåëåííûìè ñêà÷êàìè â ñëó÷àå
ëåãêèõ õâîñòîâ èçâåñòåí èíòåðåñíûé ôàêò: íàèáîëåå âåðîÿòíàÿ ïðè÷èíà òîãî, ÷òî ñóììà n ñëó÷àé-
íûõ âåëè÷èí ïðåâûñèò áîëüøîé óðîâåíü αn, ãäå êîíñòàíòà α áîëüøå ìàòåìàòè÷åñêîãî îæèäàíèÿ
îäíîãî ñêà÷êà, ÿâëÿåòñÿ ïîäìåíà ðàñïðåäåëåíèÿ êàæäîãî ñêà÷êà ýòîé ñóììû.

Îáîáùåííûé ïðîöåññ âîññòàíîâëåíèÿ (ÎÏÂ) ìîæíî ïîíèìàòü êàê ñóììàðíîå íàêîïëåíèå
íåêîòîðîãî ýôôåêòà/ðåçóëüòàòà îò ïîñëåäîâàòåëüíîñòè ñîáûòèé, ïðîèçîøåäøèõ çà âðåìåííîé
èíòåðâàë [0, t]. Â íàó÷íîé ëèòåðàòóðå ïî ôèçèêå äàííûé ïðîöåññ íàçûâàåòñÿ ñëó÷àéíûì áëóæäà-
íèåì ñ íåïðåðûâíûì âðåìåíåì. Òàêîå íàçâàíèå îáû÷íî âûçûâàåò íåêîòîðîå íåäîóìåíèå ó ìàòå-
ìàòèêîâ. Îäíàêî, àñèìïòîòèêà âåðîÿòíîñòåé áîëüøèõ óêëîíåíèé äëÿ ÎÏÂ ïîëó÷àåòñÿ äîâîëüíî
ïîõîæèì îáðàçîì êàê àíàëîãè÷íàÿ àñèìïòîòèêà äëÿ ñëó÷àéíîãî áëóæäàíèÿ, ÷òî îïðàâäûâàåò
íàçâàíèå ïðîöåññà, ïðèäóìàííîãî ôèçèêàìè. Íà äîêëàäå ìû îáñóäèì ãðóáûå àñèìïòîòèêè âåðî-
ÿòíîñòåé áîëüøèõ óêëîíåíèé äëÿ âûøåóïîìÿíóòûõ ïðîöåññîâ: ñëó÷àéíîãî áëóæäàíèÿ è ÎÏÂ.
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On the moments of some Mandelbrot cascades

Yanqi Qiu
(Wuhan University and AMSS, Chinese Academy of Sciences)

We study the moment of some random variables arising from the Mandelbrot cascades on a quite
general tree. By applying Burkholder inequalities and Burkholder-Rosenthal inequalities in this set-
ting, we are able to compute the p-moments of these random variables up to a multiplicative constant
depending only on the tree and p. As a consequence, we recover several results of Kahane and also of
Aihua Fan on the the multiplicative chaos. This talk is based on a recent joint work with Yong Han
and Zipeng Wang.

Limit theorems for convex hulls of random vectors with regularly varying distribution

Ekaterina Simarova
(Chebyshev laboratory, St. Petersburg State University)

Let Z1, Z2, . . . be iid random variables. Suppose that they have multivariate heavy tails. It is
known that this is equivalent to the weak convergence of empirical measures of properly normalized
random variables to some Poisson random process. We will show that, under certain conditions, this
is also equivalent to the weak convergence of the convex hulls of these empirical measures and derive
some applications about the properties of the random convex polytopes.

Average distance between random points on the boundary of a convex domain

Ñðåäíåå ðàññòîÿíèå ìåæäó ñëó÷àéíûìè òî÷êàìè íà ãðàíèöå âûïóêëîé ôèãóðû

Aleksandr Tokmachev
(Saint Petersburg State University)

Ðàññìîòðèì âûïóêëóþ ôèãóðó K íà ïëîñêîñòè. Ïóñòü θ(K) îáîçíà÷àåò ñðåäíåå ðàññòîÿíèå
ìåæäó äâóìÿ ñëó÷àéíûìè òî÷êàìè, íåçàâèñèìî è ðàâíîìåðíî âûáðàííûìè íà ãðàíèöå K. Îñíîâ-
íîé ðåçóëüòàò ðàáîòû ñîñòîèò â òîì, ÷òî ñðåäè âñåõ âûïóêëûõ ôèãóð ôèêñèðîâàííîãî ïåðèìåòðà
ìàêñèìàëüíîå çíà÷åíèå θ(K) äîñòèãàåòñÿ ó êðóãà è òîëüêî ó íåãî.

Theorem 1. Äëÿ âñåõ âûïóêëûõ òåë K ⊂ R2 âûïîëíåíî

θ(K)

perK
≤ θ(B2)

perB2
=

2

π2
,

ãäå B2 îáîçíà÷àåò åäèíè÷íûé êðóã. Ïðè÷åì ðàâåíñòâî âûïîëíÿåòñÿ òîãäà è òîëüêî òîãäà, êîãäà

K ÿâëÿåòñÿ êðóãîì.

Ïîìèìî ýòîãî, äîêàçûâàåòñÿ íåïðåðûâíîñòü ôóíêöèîíàëà θ, îïðåäåëåííîãî íà ìíîæåñòâå âû-
ïóêëûõ ôèãóð, â ìåòðèêå Õàóñäîðôà.

Theorem 2. Ïóñòü {Kn}∞n=1 � ïîñëåäîâàòåëüíîñòü âûïóêëûõ òåë, ñõîäÿùèõñÿ â ìåòðèêå Õà-

óñäîðôà ê íåêîòîðîìó âûïóêëîìó òåëó K. Òîãäà

θ(Kn) −−−→
n→∞

θ(K).
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On different approaches to the study of branching random walks

Elena Yarovaya
(Lomonosov Moscow State University)

The talk is devoted to continuous-time stochastic processes, which can be described in terms
of birth, death and transport of particles. Such processes on multidimensional lattices are called
branching random walks, and the points of the lattice at which the birth and death of particles can
occur are called branching sources. Particular attention is paid to the analysis of the asymptotic
behavior of the particle number at each point of the lattice for a branching random walk, which are
based on a symmetric, spatially homogeneous, irreducible random walk on the lattice. The behavior
of particle number moments is largely determined by the structure of the spectrum of the evolutionary
operator of average particle numbers and requires the use of the spectral theory of operators in Banach
spaces to study a number of models. Two ways of proving limit theorems will be considered, one of
which is based on the conditions guaranteeing the uniqueness of the limit probability distribution of
particle numbers by its moments, and the other is based on the approximation of the normalized
number of particles at a lattice point by some non-negative martingale (see, N. V. Smorodina and E.
B. Yarovaya, 2022), which makes it possible to prove the mean square convergence of these quantities
to the limit under fairly general assumptions on the characteristics of the process.

The study is partly supported by RFBR, project 20-01-00487.
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Adyan Dordzhiev (Higher School of Economics, Moscow)
Dynamics of skew-products over irrational circle rotations

Mariia Dospolova (St. Petersburg State University)
Mixed volume of infinite-dimensional convex compact sets
Ñìåøàííûé îáúåì áåñêîíå÷íîìåðíûõ âûïóêëûõ êîìïàêòîâ

Maksim Elisov (Samara State University)
Chaos in a compensated doped semiconductor with external activation

Svetlana Gavrilova (Higher School of Economics & Skoltech, Moscow)
Grothendieck measures on partitions

Matvey Ivlev (Novosibirsk State University)
On one class of commuting differential operators
Îá îäíîì êëàññå êîììóòèðóþùèõ äèôôåðåíöèàëüíûõ îïåðàòîðîâ

Aziz Khakimbaev (Novosibirsk State University)
Von Neumann’s ergodic theorem and Fejer sums for signed measures on the circle
Ýðãîäè÷åñêàÿ òåîðåìà ôîí Íåéìàíà è ñóììû Ôåéåðà çàðÿäîâ íà îêðóæíîñòè

Nikita Kosenkov (Moscow State University)
Furstenberg’s proof of Szemeredi’s theorem

Roman Lubkov (St. Petersburg State University)
Plücker polynomials and their applications
Ìíîãî÷ëåíû Ïëþêêåðà è èõ ïðèìåíåíèå

Kamil Mardanshin (Higher School of Economics, Moscow )
Rigidity of pfaffian Airy point process

Tatiana Moseeva (PDMI RAS, EIMI)
Integral identities for the boundary of a convex body
Èíòåãðàëüíûå òîæäåñòâà äëÿ ãðàíèöû âûïóêëîãî òåëà

Nikita Naumov (Higher School of Economics, Moscow)
Bogolyubov-Krylov averaging in kick-force driven systems

Anton Tarasenko (Sobolev Institute of Mathematics, Novosibirsk State University)
Inequalities for parameters of CUSUM procedure in change-point detection
Íåðàâåíñòâà äëÿ õàðàêòåðèñòèê CUSUM ïðîöåäóðû â çàäà÷å îáíàðóæåíèÿ ðàçëàäêè

Alexander Trushin (Novosibirsk State University)
Current problems in genome-wide association studies
Àêòóàëüíûå çàäà÷è â ïîëíîãåíîìíûõ àíàëèçàõ àññîöèàöèé

Dmitry Zubov (Higher School of Economics, Moscow)
Holonomy invariant curents for the unstable manifolds of Anosov diffeomorphisms
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