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Jean-Michel Bismut. Coherent sheaves, Chern character, and RRG

Let X be a compact complex manifold. On X, one can consider holomorphic vector bundles,
and also coherent sheaves. When X is projective, the corresponding Grothendieck groups coincide.

When X is non-projective, a result of Voisin shows that in general, coherent sheaves may not
have �nite locally free resolutions.

In our talk, we will focus on two results.

1. The construction of a Chern character for coherent sheaves with values in Bott�Chern
cohomology, which strictly re�nes on de Rham cohomology. This will be done using a
fundamental construction of Block.

2. The proof of a Riemann�Roch�Grothendieck formula for direct images of coherent sheaves.
It relies in particular on the theory of the hypoelliptic Laplacian.

Our results re�ne on earlier work by Levy, Toledo�Tong, and Grivaux.
This is joint work with Shu Shen and Zhaoting Wei, available in https://arxiv.org/abs/

2102.08129.

Fedor A. Bogomolov. Some problems of geometry of projective curves

In my talk I will discuss some problems and results of the theory of projective curves de�ned
over number �elds and �nite �elds. In particular I plan to address the structure and distribution
of points of �nite order.

Christopher Deninger. Dynamical systems for arithmetic schemes

For any normal scheme X of �nite type over SpecZ we construct a continuous time dynamical
system whose periodic orbits come in compact packets that are in bijection with the closed points
of X. All periodic orbits in a given packet have the same length equal to the logarithm of the order
of the residue �eld of the corresponding closed point. For SpecZ itself we get a dynamical system
whose periodic orbits are closely related to the prime numbers. The construction uses new ringed
spaces obtained by shea�fying rational Witt vector rings. In the zero-dimensional case there is a
close relation to work of Kucharczyk and Scholze who realized Galois groups of �elds containing
the maximal cyclotomic extension of the rational number �eld as �etale fundamental groups of
ordinary topological spaces. A p-adic variant of our construction turns out to be closely related to
the Fargues-Fontaine curve of p-adic Hodge theory.

Sergei V. Konyagin. A construction of A. Schinzel � many numbers in a short
interval without small prime factors

Hardy and Littlewood (1923) conjectured that for any integers x, y ≥ 2

π(x+ y) ≤ π(x) + π(y). (1)

Let us call a set {b1, . . . , bk} of integers admissible if for each prime p there is some congruence
class modp which contains none of the integers bi. The prime k-tuple conjecture states that if a
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set {b1, . . . , bk} is admissible, then there exist in�nitely many integers n for which all the numbers
n+ b1, . . . , n+ bk are primes.

Let x be a positive integer and ρ∗(x) be the maximum number of integers in any interval
(y, y + x] (with no restriction on y) which are relatively prime to all positive integers ≤ x. The
prime k-tuple conjecture implies that

max
y≥x

(π(x+ y)− π(y)) = lim sup
y≥x

(π(x+ y)− π(y)) = ρ∗(x).

Hensley and Richards (1974) proved that

ρ∗(x)− π(x) ≥ (log 2− o(1))x(log x)−2 (x→∞).

Therefore, (1) is not compatible with the prime k-tuple conjecture. Using a construction of Schinzel
we show that

ρ∗(x)− π(x) ≥ ((1/2)− o(1))x(log x)−2 log log log x (x→∞).

Leonid V. Kuz'min. Arithmetic of certain `-extensions rami�ed at three places

Let ` be a regular odd prime, k the ` th cyclotomic �eld and K = k(
√̀
a), where a is a positive

integer such that there are exactly three places not over ` that ramify in K∞/k∞. Here K∞
(resp. k∞) denotes the cyclotomic Z`-extension of K (resp. of k).

Under assumption that a has exactly three prime divisors p1, p2, p3 we study the `-class group
Cl`(K) of K and the Iwasawa module (the Tate module) of K.

We prove that for ` > 3 the order of Cl`(K), which we denote by `r satis�es the condition
r > 2. Calculation of cohomologies of some groups of unit yields that r > `− 1 or r is odd. This
implies r > 2 for ` > 3. If ` = 3 we describe the structure of the Tate module T`(K∞).

Some of these results are generalized to the case, when a has two natural divisors p and q such
that q remains prime in K∞ and p splits into two factors.

Dmitry R. Lebedev. On a matrix element representation of the GKZ hypergeometric
functions

This talk is based on my joint paper with A.A. Gerasimov and S.V. Oblezin (arXiv: 2209.02516
v1[math.RT] 6 Sep 2022).

We develop a representation theory approach to the study of generalized hypergeometric
functions of Gelfand, Kapranov and Zelevisnky (GKZ). We show that the GKZ hypergeometric
functions may be identi�ed with matrix elements of non-reductive Lie algebras LN of oscillator
type. The Whittaker functions associated with principal series representations of glN(R) being
special cases of GKZ hypergeometric functions, thus admit along with a standard matrix
element representations associated with reductive Lie algebra gl`+1(R), another matrix element
representation in terms of L`(`+1).
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Àíäðåé Å. Ìèðîíîâ. Îá óðàâíåíèÿõ äëÿ ïåðâûõ èíòåãðàëîâ èíòåãðèðóåìûõ
áèëüÿðäîâ

Ìû ðàññêàæåì î ìåòîäå íàõîæäåíèÿ äèôôåðåíöèàëüíûõ óðàâíåíèé íà ïåðâûå èíòåãðà-
ëû èíòåãðèðóåìûõ áèëüÿðäîâ. Ìû ïðèìåíÿåì ýòîò ìåòîä äëÿ èññëåäîâàíèÿ ïðîâîëî÷íîãî
áèëüÿðäà (wire billiards), äëÿ íàõîæäåíèÿ ïîâåðõíîñòåé â R3 ñ (ëîêàëüíûì) ïåðâûì áèëüÿðä-
íûì èíòåãðàëîì è äëÿ íàõîæäåíèÿ êóñî÷íî ãëàäêîé ïîâåðõíîñòè, ãîìåîìîðôíîé òîðó, ñ äâó-
ìÿ íåçàâèñèìûìè ïåðâûìè áèëüÿðäíûìè èíòåãðàëàìè.

Þðèé Â. Íåñòåðåíêî. Àëãåáðàè÷åñêàÿ íåçàâèñèìîñòü è ýêñïîíåíöèàëüíàÿ ôóíê-
öèÿ

Ïðàêòè÷åñêè êàæäîå äîêàçàòåëüñòâî â òåîðèè òðàíñöåíäåíòíûõ ÷èñåë èñïîëüçóåò èñêëþ-
÷åíèå ïåðåìåííûõ. Ýòî îòíîñèòñÿ ê êëàññè÷åñêèì ðåçóëüòàòàì î òðàíñöåíäåíòíîñòè e (Ø.
Ýðìèò), ê àëãåáðàè÷åñêîé íåçàâèñèìîñòè çíà÷åíèé òàê íàçûâàåìûõ E-ôóíêöèé (Ê. Çèãåëü è
À.Á. Øèäëîâñêèé), ê ðåøåíèþ 7-é ïðîáëåìû Ãèëüáåðòà (À.Î. Ãåëüôîíä, Ò. Øíåéäåð). Âñå
ýòè óòâåðæäåíèÿ èñïîëüçîâàëè ëèáî èñêëþ÷åíèå ïåðåìåííûõ ñ ïîìîùüþ îäíîðîäíûõ ëèíåé-
íûõ ôîðì, ëèáî èñêëþ÷åíèå îäíîé ïåðåìåííîé ñ ïîìîùüþ äâóõ ìíîãî÷ëåíîâ îò íå¼. Åù¼ â
íà÷àëå 50-õ ãîäîâ ïðîøëîãî âåêà À.Î. Ãåëüôîíä óêàçûâàë íà íåîáõîäèìîñòü ðàçâèòèÿ îáùåé
òåîðèè èñêëþ÷åíèÿ ïðèìåíèòåëüíî ê çàäà÷àì î òðàíñöåíäåíòíîñòè è àëãåáðàè÷åñêîé íåçà-
âèñèìîñòè ÷èñåë. Öåëü íàñòîÿùåãî äîêëàäà ïðèâëå÷ü âíèìàíèå ñëóøàòåëåé ê ðåàëèçàöèè â
ýòîãî ïîæåëàíèÿ Ãåëüôîíäà, à òàêæå ê íåêîòîðûì ðåçóëüòàòàì, ïîëó÷åííûì â ïîñëåäîâàâøèå
ãîäû ñ åãî ïîìîùüþ, è îòêðûòûì âîïðîñàì.

Ïóñòü K � êîíå÷íîå ðàñøèðåíèå ïîëÿ ðàöèîíàëüíûõ ÷èñåë. Äëÿ êàæäîãî îäíîðîäíîãî
íåñìåøàííîãî èäåàëà I êîëüöà R = K[x0, x1, . . . , xm] ñ ïîìîùüþ ôîðìû ×æîó ýòîãî èäåàëà
ìîæíî îïðåäåëèòü ðÿä åãî õàðàêòåðèñòèê: ðàçìåðíîñòü dim I, ñòåïåíü deg I, ëîãàðèôìè÷å-
ñêóþ âûñîòó h(I) è âåëè÷èíó èäåàëà |I(ω)| â ïðîèçâîëüíîé òî÷êå ω ïðîåêòèâíîãî m-ìåðíîãî
ïðîñòðàíñòâà íàä C. Òðè ïîñëåäíèå õàðàêòåðèñòèêè àíàëîãè÷íû ñîîòâåòñòâóþùèì õàðàêòå-
ðèñòèêàì äëÿ ìíîãî÷ëåíîâ. Â ÷àñòíîñòè, deg I, h(I) è ln |I(ω)| âåäóò ñåáÿ ïî÷òè ëèíåéíî ïðè
ðàçëîæåíèè I â ïåðåñå÷åíèå ïðèìàðíûõ êîìïîíåíò. Ïðîöåññ èñêëþ÷åíèÿ ïåðåìåííûõ ìîæíî
ðåàëèçîâàòü êàê èíäóêòèâíóþ îöåíêó ñíèçó âåëè÷èíû |I(ω)| â çàâèñèìîñòè îò õàðàêòåðèñòèê
dim I, deg I, h(I). Èíäóêöèÿ ïðîâîäèòñÿ ïî ðàçìåðíîñòè èäåàëà. Â ÷àñòíîñòè, ïîëó÷àåìàÿ â
êîíöå èíäóêöèè, òàêàÿ îöåíêà äëÿ ãëàâíûõ èäåàëîâ ïîçâîëÿåò ïîëó÷èòü îöåíêó ñíèçó äëÿ
ìíîãî÷ëåíîâ � èõ îáðàçóþùèõ è äîêàçàòü, ÷òî ýòè ìíîãî÷ëåíû â òî÷êå ω îòëè÷íû îò íóëÿ.
Äðóãèìè ñëîâàìè, êîîðäèíàòû òî÷êè ω îäíîðîäíî àëãåáðàè÷åñêè íåçàâèñèìû íàä K. Ìû
óêàæåì ðÿä êîíêðåòíûõ ïðèìåðîâ, ñâÿçàííûõ ñ òàêîé ñõåìîé ðàññóæäåíèé â ñëó÷àå ýêñïî-
íåíöèàëüíîé ôóíêöèè.

Äìèòðèé Î. Îðëîâ. Êîíå÷íîìåðíûå ÄÃ àëãåáðû è èõ ñâîéñòâà

Ivan A. Panin. On Grothendieck�Serre conjecture in mixed characteristic for SL1,D

Let R be an unrami�ed regular local ring of mixed characteristic, D an Azumaya R-algebra,
K the fraction �eld of R, Nrd : D× → R× the reduced norm homomorphism. Let a ∈ R× be
a unit. Suppose the equation Nrd = a has a solution over K, then it has a solution over R.
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Particularly, we prove the following. Let R be as above and a, b, c be units in R. Consider the
equation T 2

1 − aT 2
2 − bT 2

3 + abT 2
4 = c. If it has a solution over K, then it has a solution over R.

Vladimir L. Popov. Group embeddings related to automorphism groups of algebraic
varieties

The following questions are in the focus of exploration of automorphism groups of algebraic
varieties, which is the last decade trend:

(Q1) Is a given group embeddable in the automorphism group of an algebraic variety?
(Q2) If yes, what are the properties of such varieties? Do they exist in some distinguished classes

of varieties (e.g., rational, nonrational, a�ne, complete, etc.)? What are the �extreme"values of
the parameters of such varieties (e.g., the minimum of their dimensions)?

(Q3) Conversely, in which groups can the automorphism groups of algebraic varieties of some
type be embedded (e.g., are these groups linear)?

The topics of the talk belong to this blend of abstract algebra and algebraic geometry.

Alexei A. Rosly. A Physist's View on some of Parshin's Ideas

I would like to take this opportunity to recollect some ideas and constructions from the past,
which were non-separated (in the sense of Hausdor�) from Parshin's work. I believe, some initiatives
were not properly developed, although they deserved to.

Armen G. Sergeev. Spinc-structures and Seiberg-Witten equations

In the study of Riemann surfaces the key role is played by the complex structure compatible
with Riemannian metric and Cauchy�Riemann operator related to this structure. However, in the
case of 4-dimensional Riemannian manifolds the subclass of the manifolds having the complex
structures is comparatively narrow and it is hard to understand general properties of Riemannian
4-manifolds investigating only this subclass. So in the study of such manifolds two natural questions
arise: the �rst one � what can replace the complex structure on 4-dimensional Riemannian
manifolds, and the second one � which linear di�erential operator should play the role of ∂̄-
operator in the 4-dimensional case.

To answer the �rst question it is proposed to replace the complex structure by the Spinc-
structure existing on any 4-dimensional Riemannian manifold. To answer the second question we
replace the ∂̄-operator on the 4-dimensional Riemannian manifold by the Dirac operator associated
with the given Spinc-structure. Having the Spinc-structure one can introduce the Seiberg�Witten
action functional. The local minima of this functional satisfy the Seiberg�Witten equations being
the main subject of our talk.

These equations, found at the end of XXth century, are one of the principal discoveries in
topology and geometry of 4-dimensional Riemannian manifolds. As the Yang�Mills equations they
are the limiting case of more general supersymmetric Yang�Mills equations. But in contrast with
conformally invariant Yang�Mills equations the Seiberg�Witten equations are not invariant under
the change of scale. So in order to derive a �useful information� from them it is necessary to
introduce the scale parameter λ and take the limit for λ → ∞. This limit is called adiabatic and
is another main subject of our talk.
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Constantin A. Shramov. Conic bundles

Consider a conic bundle over a smooth incomplete curve C, i.e. a smooth surface S with a
proper surjective morphism to C such that the push-forward of the structure sheaf of S coincides
with the structure sheaf of C, and the anticanonical class of S is ample over C. If the base �eld is
perfect, a conic bundle always extends to a conic bundle over a completion of C. I will tell about a
necessary and su�cient condition for the existence of such an extension in the case of an arbitrary
base �eld. The talk is based on a joint work in progress with V. Vologodsky.

Yum-Tong Siu. Global non-deformability of irreducible compact Hermitian
symmetric manifolds

The technique of higher order jets and jet di�erentials has been a powerful tool in complex
geometry. We discuss its application to the global non-deformability problem. The problem of
global non-deformability of the complex projective space was posed in 1958 by Kodaira and
Spencer and later generalzied to irreducible compact Hermitian symmetric manifolds. It has been
a longstanding open conjecture, known for the complex projective space and the hyperquadric or
for K�ahler deformation. We use high order jets to handle the Grassmannians and the other open
cases.

Alexander L. Smirnov. A non-commutative tensor square of Z and the Riemann
Hypothesis

For e�ective applications of the absolute geometry in arithmetic we need a nontrivial absolute
tensor square of Z. However all the known constructions lead to trivial squares. To improve the
situation one may try to use a non-commutative tensor square instead. But there is no consideration
to imitate in this case. In the talk we are going to present a relation between the RH and an NC-
tensor product.

Vyacheslav I. Yanchevski��. Henselian division algebras, G-involutions, and reduced
unitary Whitehead groups for anisotropic outer forms of type An.

Let K be an in�nite �eld. There are many important examples of in�nite projectively simple
groups (i.e., groups without non-central normal subgroups) supplied by linear algebra. For example,
SLn(K), n > 1, Spn(K, f) (where Spn(K, f) are symplectic groups of alternating forms f), and
etc.

A very useful extension of the range of examples of in�nite projectively simple groups was the
transition to linear algebraic groups, which led to new interesting conjectures and results. This
approach made it possible to identify common properties that re�ect the phenomenon of projective
simplicity.

Let G be a linear algebraic group de�ned over a �eld K, GK be the group of its K-rational
points. Recall that a group G is anisotropic over K if it has no proper parabolic subgroups de�ned
over K. Here a parabolic subgroup is a subgroup containing a Borel subgroup. Denote by G+

K the
normal subgroup of GK generated by rational over K elements of unipotent radicals of K-de�ned
parabolic subgroups. In this situation, J. Tits established the following important fact (1964).
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Theorem. Let K contain at least 4 elements. Then any subgroup of GK normalized by the

group G+
K either contains G+

K or is central. In particular, G+
K is projectively simple.

Thus, a new class of projectively simple groups arises. It is natural to assume that the structure
of the group GK is known if GK = G+

K . For special groups G and many �elds K this fact was
known by the time of the proof of the theorem, and therefore the following assumption seemed
quite natural.

Conjecture (Kneser�Tits). For a simply connected simple group G, which is de�ned and

isotropic over the �eld K, G+
K = GK.

Note that the Kneser�Tits conjecture is obviously true in the case when K is algebraically
closed. One also note that E. Cartan established the validity of the conjecture in the case when
K = R and G is a simple simply connected algebraic group. For a long time it was believed that
the Kneser�Tits conjecture was true since it is con�rmed in a number of special cases. However,
in 1975, V.P. Platonov showed that in the general case the conjecture is false. The latter led to
Tits's de�nition of groups of algebraic K-groups W (K,G) = GK/G

+
K (for further details see [1].

Let G be a simply connected K-de�ned simple algebraic group. Then it belongs to one of the
types An, Bn, Cn, Dn, E6, E7, E8, F4, and G2. Among these types, the most interesting (and
di�cult to study) are groups of type An. The outer forms of groups of this type are limited to the
following special unitary groups

SUm(D, f) = {u ∈ Um(D, f) : NrdMm(D)(a) = 1},

where D is a division algebra of index d endowed with a unitary involution τ (i.e., with a nontrivial
restriction on the center D), and K coincides with the �eld of τ -invariant elements of the center
D, f is a non-degenerate m-dimensional Hermitian form, Um(D, f) is a unitary group of the form
f , and n = md− 1.

In the isotropic case the form f is isotropic and there is an extensive bibliography devoted to
the calculation of such groups. Passing to the anisotropic situation, we note that the Hermitian
form f must be anisotropic. Despite the fact that the �rst papers on this topic date back to the
early 2000s, the study of such groups is still di�cult to approach. Since these groups will play a
key role in the report, we will give their precise de�nition.

De�nition. The group SUKan
1 (D, τ) = SU1(D, f)/U1(D, f)′, where U1(D, f)′ is the commutant

of the group U1(D, f), is called reduced unitary Whitehead group for the anisotropic form f .
The �rst main results related to the calculation of non-trivial reduced Whitehead groups were

obtained in frame of the class of Henselian division algebras and used the idea of reducing the
problem of calculating these groups to the de�nition of some special subgroups of the multiplicative
groups for their residue algebras. The structure of �nite-dimensional central Henselian algebras
was �rstly obtained by Platonov and Yanchevski�i in 1985.

In a recent paper by the speaker [2] a scheme was proposed for calculating the groups
SUKan

1 (D, τ) for the so-called cyclic involutions τ . The aim of the talk is to generalize the results
from [2] related to the case of G-involutions for solvable groups G.
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Yuri G. Zarhin. Non-isogenous elliptic curves

Let Ef : y2 = f(x) and Eh : y2 = h(x) be elliptic curves over a �eld K of characteristic zero
that are de�ned by cubic polynomials f(x) and h(x) with coe�cients in K.

Suppose that one of the polynomials is irreducible and the other reducible. We prove that if
Ef and Eh are isogenous over an algebraic closure K̄ of K then they both are isogenous over K̄
to the elliptic curve

y2 = x3 − 1.
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