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The Maillot—Rossler current
and the polylogarithm on abelian schemes

Guido Kings and Danny Scarponi

We give a structural proof of the fact that the realization of the degree-zero part of the polylogarithm on
abelian schemes in analytic Deligne cohomology can be described in terms of the Bismut—Kohler higher
analytic torsion form of the Poincaré bundle. Furthermore, we provide a new axiomatic characterization
of the arithmetic Chern character of the Poincaré bundle using only invariance properties under isogenies.
For this we obtain a decomposition result for the arithmetic Chow group of independent interest.

Introduction

In an important contribution Maillot and Rossler constructed a Green current gy v for the zero section
of an abelian scheme o which is norm compatible (i.e., [n].g4v = gxv) and is the push-forward of the
arithmetic Chern character of the (canonically metrized) Poincaré bundle. In particular, on the complement
of the zero section the Green current gyv is the degree-(g — 1) part of the analytic torsion form of the
Poincaré bundle. Moreover, certain linear combinations of translates of these currents are even motivic in
the sense that their classes in analytic Deligne cohomology are in the image of the regulator from motivic
cohomology.

In the special case of a family of elliptic curves, the current gyv is described by a Siegel-function whose
usefulness for many arithmetic problems (in particular for special values of L-functions and Iwasawa
theory) is well known and one could hope that the Maillot-R&ssler current plays a similar role for abelian
schemes.

On the other hand the first author has constructed the motivic polylogarithm pol’ e Hjtg ! (A\HA[NT, g)
of the abelian scheme s without its N-torsion points & \ {[N] [Kings and Rossler 2017]. Here g is the
relative dimension of 5. The polylogarithm is also norm-compatible [1], pol® = pol” for n coprime to N,
and in the elliptic case it is directly related to Siegel functions and modular units.

It is natural to ask how pol® is related to gyv. This question was answered completely in [Kings
and Rossler 20171, and it turns out that the image of —2pol® in analytic Deligne cohomology is the
Maillot-Réssler current [N]*gygv — N2 gy v. Due to the fact that in analytic Deligne cohomology there is
no residue sequence, the proof of this fact in [Kings and Rossler 2017] was much more complicated than
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it should be and proceeded by a reduction to the case of a product of elliptic curves via the moduli space
of abelian varieties and an explicit computation.

In this paper we give a much simpler and very structural proof of the identity between the polylogarithm
and the Maillot—Rd&ssler current (see Theorem 8). We circumvent the difficulties of the approach in
[Kings and Rossler 2017] by working in Betti cohomology instead of analytic Deligne cohomology. As a
result one only has to compare the residues of the classes. In fact we achieve much more and give an
axiomatic characterization of the Maillot—Rdssler current which does not involve the Poincaré bundle
(see Theorem 11). More precisely, we prove that any class é e CH® (sd)g in the arithmetic Chow group
which satisfies that its image in the Chow group CH#(sd)q is the zero section and such that

(] —n?*)(€) =0 in CH®(s4)q

holds for some n > 2 is in fact equal to (—1)& pl,*(él\l(@))[g]. This characterization of the Maillot—-Rdssler
current relies on a decomposition into generalized eigenspaces for the action of [n#]* on the arithmetic
groups CH® ()@, which might be of independent interest (see Corollary 10).

Here is a short synopsis of our paper. In Section 1 we give some background on motivic cohomology
and arithmetic Chow groups. In Section 2 we review the polylogarithm and the Maillot—Rd&ssler current.
In Section 3 we carry out the comparison between the Maillot—Rdssler current and the polylogarithm. In
Section 4 we prove a decomposition of the arithmetic Chow group, and in Section 5 we give an axiomatic
characterization of the Maillot—Rd&ssler current.

1. Preliminaries on motivic cohomology, Arakelov theory, and Deligne cohomology

Motivic cohomology. Let w : si — S be an abelian scheme of relative dimension g, let ¢ : S — o be the
zero section, let N > 1 be an integer, and let {[N] be the finite group scheme of N-torsion points. Here
S is smooth over a subfield k of the complex numbers. We will write Sy for the image of ¢ in s{. We
denote by o the dual abelian scheme of &{ and by ¢ its zero section.

C. Soulé [1985] and A. Beilinson [1985] defined motivic cohomology for any variety V over a field

Hj (V. j):=Gr] K»; (V) ®Q.

Remark. In this paper we work with the above rather old-fashioned definition of motivic cohomology
for the compatibility with earlier references. This and the requirement that S is smooth over a base field &
are not necessary. The latter condition does no harm as we are mainly interested in the arithmetic Chow
groups and Deligne cohomology. For a much more general setting we refer to the paper [Huber and
Kings 2018] where also the decomposition of motivic cohomology is considered in an up-to-date fashion.

For any integer a > 1 and any W C o open subscheme such that

jilal™ ' (W)= w
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is an open immersion (here [a] : 4 — o is the a-multiplication on ), the trace map with respect to a is

defined as

g Hiy(W, %) 25 Hi () W), %) 205 B (w, ). (1

For any integer r we let
Hy (W, %) .= (y € H (W, %) | (trg) —a” Id)* ¢ = 0 for some k > 1}

be the generalized eigenspace of trp,) of degree (or weight) r. One can prove that there is a decomposition

into try, -eigenspaces
2g
Hy(st, %) = @ Hy (st %)
r=0
which is independent of a and that

Hiy(A\ So, %)@ =0
(see Proposition 2.2.1 in [Kings and Rossler 2017]).

Arithmetic varieties. An arithmetic ring is a triple (R, ¥, F) where
» R is an excellent regular Noetherian integral domain,
e 3 is a finite nonempty set of monomorphisms o : R — C,

e F, is an antilinear involution of the C—algebra C* := C x - - - x C, such that the diagram
——

5 =
R ——C*

J -

R—2,¢C®

commutes (here by § we mean the natural map to the product induced by the family of maps X).

An arithmetic variety X over R is a scheme of finite type over R, which is flat, quasiprojective, and
regular. As usual we write

X(©) =] [(X xr0 ©)(O).

oex

Note that F, induces an involution F, : X (C) — X (C).

Arithmetic Chow groups. Let p € N. We denote by

o EPP(Xp) the R-vector space of smooth real forms @ on X (C) of type (p, p) such that F} ¢ =
(_1)pw’

« EP-P(Xg) the quotient EP*?(Xg)/(Im d + Im ),
e DPP(Xp) the R-vector space of real currents ¢ on X (C) of type (p, p) such that F3 ¢ = (—1)"¢,
. BP’P(XR) the quotient D?'P(Xg)/(Im 0 4+ Im d).
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If w or ¢ is a form in EP-?(Xg) or a current in D (Xg), we write & or ¢ for its class in EP’P(XR) or
Dr-p (XR), respectively.

We briefly recall the definition of the arithmetic Chow groups of X, as given in [Gillet and Soulé 1990,
§3.3]. Let Z9(X) denote the group of cycles of codimension ¢ in X and CH?(X) denote the g-th Chow
group of X. We write Z4 (X) for the subgroup of

Z9(X) ® D77 (Xg)
consisting of pairs (z, #) where z € Z4(X) and h € D4~1471(Xp) satisfy
dd° h+ 8, € ET9(XR).

By definition, the class h is then a Green current for z. Note that if / is a Green current for z, the form
dd® h + 6, is closed.
For any codimension-(g — 1) integral subscheme i : W < X and any f € k(W)*, one can verify, by

means of the Poincaré—Lelong lemma, that the pair
div(f) == (div(f), —is log| f*)
is an element in Z4 (X). Then the g-th arithmetic Chow group of X is the quotient
CH' (X) := Z(X)/R*(X)

where RY (X) is the subgroup generated by all pairs cfi;( f), for any f € k(W)* and any W C X as above.
If Z79(XRr) € E?9(XR) denotes the subspace of closed forms, we have a well defined map

w:CHY(X) - Z99(XRg)
sending the class of (z, h) to dd h + §.. Finally we have a map

¢ :CH'(X) - CH’(X)
sending the class of (z, ﬁ) to the class of z.

Analytic Deligne cohomology of arithmetic varieties. 1f X is an arithmetic variety over R we write

HLu(Xr, R(p)) :={y e HL. (X (©),R(p)) | FLy = (—=D)?y},

where H},., (X (C), R(p)) is the analytic Deligne cohomology of the complex manifold X (C), i.e., the
hypercohomology of the complex

0— 2ni)’R — Ox() L Q}((G) T fozﬁl) —0

(% © denotes the de Rham complex of holomorphic forms on X (C)). In the following sections we will
need the characterization [Burgos 1997, §2]

Hw ' (Xe, R(p)) = (& € ri)? ' EP~""!(Xg) | 83x = 0}. ()
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Analytic Deligne cohomology and Betti cohomology. By definition of analytic Deligne cohomology
there is a canonical map to Betti cohomology

5 Hpie ((A\AINDR, R(2)) — H* ™' (s \ AIND)(C), R(g)).
Later we will need an explicit description of this map: first we compute the group Hég ! ((A\A[IN](C), g)
with the cohomology of the complex of currents D*((s4 \ A[N])(C), g) := Rmi)sD*((A\ A[N])(C)),

SO

2g—1

D2 1((AN AIN ). dn =0
Hp ((ﬂ\ﬂ[N])(@)’g):{ne (ANAIND(O), g) | dn }‘

{do|we D*2((A\ AIND(C), 8)}
Lemma 1. Using the description (2), the map ¢ sends the class X of x € 2mi)$ ' ES 18~ ((A\A[N]DR)
with 39x =0 to

¢p(X) = [4midx]. 3)
Proof. This is [Burgos 1997, Theorem 2.6]. O

We also need an explicit description of the connecting homomorphism, which we call the residue
homomorphism

resp - Hyf ™ (0 \ ALND(C). R(£)) = Hyiwps, (44 50)(C). R(g)).

For this we compute Héig[ N\ SO((&& \ S0)(C), R(g)) with the cohomology of the simple complex of the
restriction morphism D*((s4 \ So)(C), g) = D*((4\ A[N](C), g) and get

HEE s, (G4 S0)(©), R(g))

_E e D ((s4\ $o)(C), &) & D*7' (A \ AIND(C), g) | d§ = 0 and & |sp\sayn) = d7)
{(d6, 01spysuiv) — de) | 6 € D271((sA\ S0)(D), g), & € DX 2((AN\AIND(C), )}

Note that we are using the simple complex as in [Burgos 1997, §1] (and not the cone in the sense of
Verdier) of the restriction morphism to compute cohomology with support. From the definitions one gets
immediately:

Lemma 2. The residue resp sends the class of n, which we denote by [n], to
resp([n]) = [0, —n],

where [0, —n] denotes the class of (0, —n).

2. Review of the polylog and the Maillot—-Rossler current

The axiomatic definition of pol’. G. Kings and D. Réssler [2017] have provided a simple axiomatic
description of the degree-zero part of the polylogarithm on abelian schemes. We briefly recall it here.
The degree-zero part of the motivic polylogarithm is by definition a class in motivic cohomology

pol® € H¥ (4 \ A[N], )©.
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To describe it more precisely, consider the residue map along A[N]
HE ™ (sU\ AN, g) > HY(AIN]\ So. 0).
This map induces an isomorphism
res: Hot "'\ AINT, £)© = HY(AIN]\ So, 0)©
(see Corollary 2.2.2 in [Kings and Rossler 2017]).

Definition 3. The degree-zero part of the polylog pol® is the unique element of ij ! (A \ A[N], &)@
mapping under res to the fundamental class 13, of A[N]\ Sp.
We recall now that we have a map reg,, defined as the composition

forget

ij“ A\ SA[N], g) =5 Hf;’*l (A\ A[NDRr, R(g)) — Hf)%m’l ((AN\A[NDr, R(g))

where reg is the regulator map into Deligne—Beilinson cohomology and the second map is the forgetful
map from Deligne—Beilinson cohomology to analytic Deligne cohomology.

The Maillot—Rassler current g4v. V. Maillot and D. Rossler [2015] proved the following theorem.

Theorem 4 [Maillot and Rossler 2015, Theorem 1.1]. There exists a unique a class of currents gqv €
D&~ ls—l (dr) which satisfies the following three properties:
(i) gyv is a Green current for Sy,

(ii) (S0, 1) = (=1)% p1,+(ch(@))') in the group CH® (st)a,
>ii) [nlgyv = guv foralln > 0.

Here we take % to be the Poincaré bundle on s x g 4" equipped with a canonical hermitian metric,
pr:d xgAY — dis the first projection, and CH® (sd) denotes the g-th arithmetic Chow group of .
The term ch(%) € D, CH' (s4 x5 o) is the arithmetic Chern character of 2, and p; ,.(ch(®))!$! denotes

the homogeneous component of degree g of pl,*(al(@)) in the graded ring P, CH' (A).
We now consider the arithmetic cycle

(v S0, N gs1v) := (INT* — N28)(So, gaav)-

Thanks to the geometry of the Poincaré bundle, one can show that the class of (xS0, gsv) in CH® (Ao
is zero [Scarponi 2017, Proposition 5.2]. In particular, dd°(y g« |s\«rn]) = 0, and by Theorem 1.2.2(i)
in [Gillet and Soulé 1990], there exists a smooth form in the class of currents y g |\ «n]- Equivalently,
NOuv |sa\segnvy lies in the image of the inclusion

Es7187 (s \ A[NT)R) = D187 (s \ A[NDR).

The group Hp %' ((s4\ A[N])r. R(g)) can be represented by classes in (27i)$ L ES =18~ (4 \ [N ])g)
with dd“ equal to zero by (2), so we get:



The Maillot—R3ssler current and the polylogarithm on abelian schemes 507

Lemma 5. The Maillot—Rossler current defines a class

Qi) (v g ) sty € HDiT ((A\A[NDr, R(g)).

The exact sequence (see the theorem and remark in [Gillet and Soulé 1990, §3.3.5])

HE T A\ AN, g) =2 HZ (A \ AN g R(g)) — CHE (s \ A[NT)gp

where r sends x to the class of (0, )E/(27n')g_1), with the vanishing of (xS0, gxv) in éﬁg(&ﬂ \A[N]Da,
then implies that the Maillot—R&ssler current is motivic, i.e.,

Qi) (@) s vy € 1e€un (H 2 (s \ AN, £)).

Since the operator trf,; defined in (1) obviously operates on analytic Deligne cohomology and the map
reg,, intertwines this operator with try,;, we deduce from Theorem 4(iii) the fact:

Lemma 6. The Maillot—Rdssler current is in the image of the regulator from Hjtg - (A \ A[N], &) ©:

Qi) (v gaav) st sty € regen (HE ' (s \ AINT, )©).

3. The comparison between pol’ and the class g,
In this section we give an easy conceptual proof of the comparison result between pol® and the class ggv.

A commutative diagram. The following lemma, proved by Rossler and Kings, is the key for the proof of
our comparison result.

Lemma 7 [Kings and Rossler 2017, Lemma 4.2.6]. The diagram

2¢—1 S 2
HMg (A \A[N], g)(O) L;) Hmfﬁ[}x]]\&)(&g \ So, g)(O)

[

HX7 (s \ AN DR, R(g)) ey

|

HE ™ (A \ AIND(C), R(9) ——25 Hp s (51 S0)(©), R(g))

is commutative, and the map regy is injective.

The comparison result. We are now ready to reprove the comparison result of Kings and Rossler.

Theorem 8 [Kings and Rossler 2017]. We have the equality

—2 - reg,, (pol®) = (27i)8 ™ (N gaa ) st st V-

Proof. Letr € H* ' (4 \ AN, £)© be such that reg,, () = —1@ri)¥ (wgu)lsarsav)- By Lemma 7,

it is sufficient to show that ¥ and pol® have the same image under regg ores.
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Now, by definition of pol® we have
regg (res(pol”)) =regg (13) = [(2i)*815,, 0],
and by the description of respg in Lemma 2 we have

regg(res(1/)) = resp(¢p(reg,, (¥))) =resp([—Q2mi)4d (ygav ls\sarn) )
= [0, Qmi)*d (v gstv) lsrsarvy]-

The difference regg (res((pol® —v))) is then represented by the pair
(2mi)8815, —2mi)*d“ (N @) s\ D)
which is a coboundary, since (by [Scarponi 2017, Proposition 5.2])

(2mi)$815, + 2mi)® dd (N gstv [ s,) = O. O

4. A decomposition of the arithmetic Chow group
Recall the exact sequence (see the theorem and remark in [Gillet and Soulé 1990, §3.3.5])
H (st p) = EP~"7~ () — CH” (s8)g — CHP (sh)g — 0. ()

The endomorphism [n]* acts on this sequence, and we want to study the decomposition into generalized
eigenspaces. Denote by E Qq the sheaf of p, g-forms on #(C). For the next result observe that we have
an isomorphism of sheaves 7*&¢*E Q’q =E g’q, which identifies the pull-back of sections of e*FE Q’q on the
base with the translation invariant differential forms on «. For a €°° section a : S(C) — #(C), we denote
by 7, : AA(C) — s(C) the translation by a. A differential form w is translation invariant, if 7w = w for
all sections a.

Theorem 9. Let n > 2 and w € EP9(AR). Assume that w is a generalized eigenvector for [n]* with
eigenvalue X, i.e., ([n]* — Mo =0, for some k > 1. Then the form w is translation invariant. In
particular, there is a section n € 8*E§’q(SR) with w = t*n. Moreover, one has [n]*w =nP o, ie., wis

an eigenvector with eigenvalue nP19,

Proof. The statement that w is translation invariant does not depend on the complex structure. We use
that locally on the base the family of complex tori 7 : 4(C) — S(C) is as a ¢°°-manifold of the form
U x (8128, where U C S(C) is open and S ' = R/Z is a real torus. In this situation it suffices to show
that w is translation invariant under a dense subset of points of (S')%&.

We start to prove the following claim: if the form n := ([n]* — A)w is translation invariant, then w is
translation invariant.

First note that A # 0 because [n].[n]*w = n%8w, which implies that [n]* is injective. As the set
{a € (§")%¢ | [n"1(a) = O for some r > 0} is dense in (S")%, by induction over r it suffices to show that
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Tw = w for a with [n"](a) = 0. The case r = 0 is trivial because then a = 0. Suppose we know that w is
translation invariant for all » with [n"~1](b) = 0, and let a be such that [n"](a) = 0. We compute

rtjo =1, ([n]'® —n) = [n]* 1,0 — ;0 = [n]"0 —n = ro.

As A # 0, it follows that 77w = . This completes the induction step.

We now show by induction on k that w with ([n]* — 2)Xw = 0 is translation invariant. For k = 1 this
follows from the claim by setting = 0. Suppose that all forms 5 with ([n]* — A)*~ 15 = 0 are translation
invariant. Then n := ([n]* — A)w is translation invariant, and it follows from the claim that also w is
translation invariant.

For the final statement we just observe that [n]* acts via n?+9-multiplication on the bundle £*E SZ"’
whose sections identify with the translation invariant forms on 5 (C). [l

For the next result we have to consider generalized eigenspaces for [r]*, and to distinguish these from
the generalized eigenspaces for [n],, we write

V(a):={veV|(n]*—n")*v=0for some k > 1}.
Corollary 10. Foreacha =0, ..., 2g there is an exact sequence
H™ (st p)(@) > EP™"7!(sw) (@) > CH’ (sh)g(a) — CH (sh)g(a)
of generalized [n]*-eigenspaces for the eigenvalue n®. In particular, for a #2(p — 1) one has an injection

CH’ (s4)g(a) — CH” (sd)q(a).

Proof. The sequence (4) is a sequence of modules under the principal ideal domain C[X], where X acts
as [n]*. Note that taking the torsion submodule

TM :=ker(M — M ®cx) Quot C[X])
is a left exact functor on short exact sequences
0O->M —>M-—>M —0.

If M’ is torsion, the functor T is even exact. As HJ,ZAP ! (A, p) is torsion, the exact sequence (4) gives rise
to an exact sequence

0— Tim(H."~'(s4, p)) > TE?~ "~ (sdg) — T CH" (s)q — T CH” (sh)q.

As a torsion C[X]-module is the direct sum of its generalized eigenspaces, the first claim follows. The
second statement follows from the first, as Ep—lp—l (dr)(a) =0 fora #2(p —1) by Theorem 9. [
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5. An axiomatic characterization of the Maillot—Rossler current

We want to prove an axiomatic characterization of (—1)& pl,*(&l@))[ﬂ. The result is the following:
Theorem 11. Let & be an element of CH® () g satisfying the following two properties:
« £(§) = So in CH (sh)aq,
e ([n]*— nzg)k(é) =0in éf{g(&d)@for some n > 2 and some k > 1.
Then & = (=1)% p1 . (ch(@P)'€) = (So, gar).
Remark. (1) Notice that, even if (—1)8 pl,*(al(@))[g I satisfies the second property for every n [Scarponi

2017, Proposition 6], it is sufficient to ask that this property holds for one integer greater than one to
uniquely characterize it.

(2) Notice also that the condition ([n]* — n%8 )(é) = 0 implies [n]*(é) = é , thanks to the projection
formula [n].[n]* = n28. In the case of an abelian scheme over the ring of integers of a number field,
K. Kiinnemann [1994] showed that there exists a decomposition of the Arakelov Chow groups as
a direct sum of eigenspaces for the pullback [n]*. As a consequence, in this particular case the
conditions ([n]* — n%8 )(é )=0and [n]*(é )= § are equivalent, if é belongs to the Arakelov Chow

group.
Proof. By definition ff- e CH® (4)p(2g) and by Corollary 10 one has an injection
CH' (sh)a(2) — CHE (sD)a(2).

This shows that £ is uniquely determined by its image in CH® (). As this image is the same as that of
(So, gsv), this shows the theorem. [l
Theorems 8 and 11 give us the following axiomatic characterization of g+ and therefore of pol’.

Theorem 12. The class gyv is the unique element g € D818V (slg) such that

(i) g is a Green current for Sy,
(i) ([n]* — n®8)X(Sy, g)=0in cH® (d)g for some n > 2 and some k > 1,
(ii1) [m]yg = g for some m > 1.

Furthermore, pol” is the unique element in ij - (A\ A[N], )© such that

—2 - reg,, (pol®) = 2i)8  (INT* guv — N2 o) lansagn) € Hidm ' ((s4\ AN D, R(2)).

Proof. By Theorem 11 we know that the first two conditions of our theorem are equivalent to the
first two conditions in Theorem 4, so that gyv satisfies the three properties above. Suppose now that
ge Ds—Ls—1 (dR) is another element satisfying the three properties of our theorem, and let m > 1 be
such that [m].g = g. We want to show that g, = g. Since by Theorem 11

(S0, 8) = (=18 p1, (ch(@)&! = (So, garv),
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the exact sequence (4) implies that the difference gyv — g belongs to the image of the regulator
ij_l(sﬁ, g) — Eg_l’g_l(&dnqg). Since ij_l(&d, g) is a torsion module over C[X] (with X acting

as [m]*), then gyv — g lies in TEs 18 ~1(slr). The projection formula and Theorem 9 give
m* (g — ) = [mldm]* (gav — @) = m**2[m].(gav — 9),

ie., [mls(guv—g) = m2(g&qv —g), but property (iii) in our theorem implies that [m ], (g —g) = (gav — ).
This is possible only if g4v — g is zero.

The second statement is a simple consequence of Theorem § and the fact that reg,, is injective when
restricted to ij - (A\ A[N], g)(o) [Kings and Rossler 2017, Lemma 4.2.6]. O

Acknowledgements

The authors would like to express their gratitude to José Burgos, who was always ready for encouraging
discussions and who explained to us many subtler aspects of his work on arithmetic Chow groups and
Deligne cohomology. This work was carried out at the DFG SFB 1085 “Higher invariants” in Regensburg,
whose support is gratefully acknowledged.

References
[Beilinson 1985] A. A. Beilinson, “Higher regulators and values of L-functions”, J. Sov. Math. 30:2 (1985), 2036-2070. MR
Zbl

[Burgos 1997] J. I. Burgos, “Arithmetic Chow rings and Deligne—Beilinson cohomology”, J. Algebraic Geom. 6:2 (1997),
335-377. MR Zbl

[Gillet and Soulé 1990] H. Gillet and C. Soulé, “Arithmetic intersection theory”, Inst. Hautes Etudes Sci. Publ. Math. 72 (1990),
93-174. MR Zbl

[Huber and Kings 2018] A. Huber and G. Kings, ‘“Polylogarithm for families of commutative group schemes”, J. Algebraic
Geom. 27:3 (2018), 449-495. MR Zbl

[Kings and Rossler 2017] G. Kings and D. Réssler, “Higher analytic torsion, polylogarithms and norm compatible elements on
abelian schemes”, pp. 99-126 in Geometry, analysis and probability, edited by J.-B. Bost et al., Progr. Math. 310, Springer,
2017. MR Zbl

[Kiinnemann 1994] K. Kiinnemann, “Arakelov Chow groups of abelian schemes, arithmetic Fourier transform, and analogues of
the standard conjectures of Lefschetz type”, Math. Ann. 300:3 (1994), 365-392. MR Zbl

[Maillot and Rossler 2015] V. Maillot and D. Réssler, “On a canonical class of Green currents for the unit sections of abelian
schemes”, Doc. Math. 20 (2015), 631-668. MR Zbl

[Scarponi 2017] D. Scarponi, “The realization of the degree zero part of the motivic polylogarithm on abelian schemes in
Deligne-Beilinson cohomology”, Int. J. Number Theory 13:9 (2017), 2471-2485. MR Zbl

[Soulé 1985] C. Soulé, “Opérations en K -théorie algébrique”, Canad. J. Math. 37:3 (1985), 488-550. MR Zbl

Communicated by Shou-Wu Zhang
Received 2018-03-20 Revised 2018-09-02 Accepted 2018-11-10

guido.kings@mathematik.uni-regensburg.de  Fakultit fiir Mathematik, Universitit Regensburg, Regensburg, Germany

danny.scarponi@kcl.ac.uk King's College London, London, United Kingdom

mathematical sciences publishers :'msp


http://dx.doi.org/10.1007/BF02105861
http://msp.org/idx/mr/760999
http://msp.org/idx/zbl/0588.14013
http://msp.org/idx/mr/1489119
http://msp.org/idx/zbl/0922.14002
http://www.numdam.org/item?id=PMIHES_1990__72__93_0
http://msp.org/idx/mr/1087394
http://msp.org/idx/zbl/0741.14012
http://dx.doi.org/10.1090/jag/717
http://msp.org/idx/mr/3803605
http://msp.org/idx/zbl/06875971
http://dx.doi.org/10.1007/978-3-319-49638-2_6
http://dx.doi.org/10.1007/978-3-319-49638-2_6
http://msp.org/idx/mr/3821925
http://msp.org/idx/zbl/1383.58020
http://dx.doi.org/10.1007/BF01450492
http://dx.doi.org/10.1007/BF01450492
http://msp.org/idx/mr/1304428
http://msp.org/idx/zbl/0808.14020
http://dx.doi.org/https://www.math.uni-bielefeld.de/documenta/vol-20/17.html
http://dx.doi.org/https://www.math.uni-bielefeld.de/documenta/vol-20/17.html
http://msp.org/idx/mr/3398722
http://msp.org/idx/zbl/06572163
http://dx.doi.org/10.1142/S1793042117501378
http://dx.doi.org/10.1142/S1793042117501378
http://msp.org/idx/mr/3704373
http://msp.org/idx/zbl/06813320
http://dx.doi.org/10.4153/CJM-1985-029-x
http://msp.org/idx/mr/787114
http://msp.org/idx/zbl/0575.14015
mailto:guido.kings@mathematik.uni-regensburg.de
mailto:danny.scarponi@kcl.ac.uk
http://msp.org

Richard E. Borcherds
Antoine Chambert-Loir
J-L. Colliot-Thélene
Brian D. Conrad
Samit Dasgupta
Hélene Esnault
Gavril Farkas

Hubert Flenner
Sergey Fomin
Edward Frenkel
Andrew Granville
Joseph Gubeladze
Roger Heath-Brown
Craig Huneke

Kiran S. Kedlaya
Janos Kollar
Philippe Michel
Susan Montgomery
Shigefumi Mori

Martin Olsson

Algebra & Number Theory

msp.org/ant

EDITORS

MANAGING EDITOR

Bjorn Poonen

Massachusetts Institute of Technology

Cambridge, USA

EDITORIAL BOARD CHAIR
David Eisenbud
University of California
Berkeley, USA

BOARD OF EDITORS

University of California, Berkeley, USA
Université Paris-Diderot, France

CNRS, Université Paris-Sud, France
Stanford University, USA

University of California, Santa Cruz, USA
Freie Universitit Berlin, Germany
Humboldt Universitit zu Berlin, Germany
Ruhr-Universitit, Germany

University of Michigan, USA

University of California, Berkeley, USA
Université de Montréal, Canada

San Francisco State University, USA
Oxford University, UK

University of Virginia, USA

Univ. of California, San Diego, USA

Princeton University, USA

Ecole Polytechnique Fédérale de Lausanne

University of Southern California, USA
RIMS, Kyoto University, Japan
University of California, Berkeley, USA

Raman Parimala
Jonathan Pila

Anand Pillay

Michael Rapoport
Victor Reiner

Peter Sarnak

Joseph H. Silverman
Michael Singer
Christopher Skinner
Vasudevan Srinivas

J. Toby Stafford
Pham Huu Tiep

Ravi Vakil

Michel van den Bergh
Akshay Venkatesh
Marie-France Vignéras

Kei-Ichi Watanabe

Melanie Matchett Wood

Shou-Wu Zhang

Emory University, USA

University of Oxford, UK

University of Notre Dame, USA
Universitit Bonn, Germany
University of Minnesota, USA
Princeton University, USA

Brown University, USA

North Carolina State University, USA
Princeton University, USA

Tata Inst. of Fund. Research, India
University of Michigan, USA
University of Arizona, USA

Stanford University, USA

Hasselt University, Belgium

Institute for Advanced Study, USA
Université Paris VII, France

Nihon University, Japan

University of Wisconsin, Madison, USA

Princeton University, USA

PRODUCTION
production@msp.org
Silvio Levy, Scientific Editor

See inside back cover or msp.org/ant for submission instructions.

The subscription price for 2019 is US $385/year for the electronic version, and $590/year (+$60, if shipping outside the US) for print and electronic.
Subscriptions, requests for back issues and changes of subscriber address should be sent to MSP.

Algebra & Number Theory (ISSN 1944-7833 electronic, 1937-0652 printed) at Mathematical Sciences Publishers, 798 Evans Hall #3840, c/o Uni-
versity of California, Berkeley, CA 94720-3840 is published continuously online. Periodical rate postage paid at Berkeley, CA 94704, and additional
mailing offices.

ANT peer review and production are managed by EditFLow® from MSP.

PUBLISHED BY
:I mathematical sciences publishers
nonprofit scientific publishing
http://msp.org/
© 2019 Mathematical Sciences Publishers


http://dx.doi.org/10.2140/ant
mailto:production@msp.org
http://dx.doi.org/10.2140/ant
http://msp.org/
http://msp.org/

Algebra & Number Theory

Volume 13 No. 2 2019

High moments of the Estermann function 251
SANDRO BETTIN

Le théoreme de Fermat sur certains corps de nombres totalement réels 301
ALAIN KRAUS

G-valued local deformation rings and global lifts 333
REBECCA BELLOVIN and TOBY GEE

Functorial factorization of birational maps for ge schemes in characteristic 0 379
DAN ABRAMOVICH and MICHAEL TEMKIN

Effective generation and twisted weak positivity of direct images 425
YAINASENI DUTTA and TAKUMI MURAYAMA

Lovasz—Saks—Schrijver ideals and coordinate sections of determinantal varieties 455
ALDO CONCA and VOLKMAR WELKER

On rational singularities and counting points of schemes over finite rings 485
ITAY GLAZER

The Maillot—Rossler current and the polylogarithm on abelian schemes 501
GUIDO KINGS and DANNY SCARPONI

Essential dimension of inseparable field extensions 513
ZINOVY REICHSTEIN and ABHISHEK KUMAR SHUKLA


http://dx.doi.org/10.2140/ant.2019.13.251
http://dx.doi.org/10.2140/ant.2019.13.301
http://dx.doi.org/10.2140/ant.2019.13.333
http://dx.doi.org/10.2140/ant.2019.13.379
http://dx.doi.org/10.2140/ant.2019.13.425
http://dx.doi.org/10.2140/ant.2019.13.455
http://dx.doi.org/10.2140/ant.2019.13.485
http://dx.doi.org/10.2140/ant.2019.13.501
http://dx.doi.org/10.2140/ant.2019.13.513

	Introduction
	1. Preliminaries on motivic cohomology, Arakelov theory, and Deligne cohomology
	2. Review of the polylog and the Maillot–Rössler current
	3. The comparison between pol0 and the class gA
	4. A decomposition of the arithmetic Chow group
	5. An axiomatic characterization of the Maillot–Rössler current 
	Acknowledgements
	References
	
	

