
 

Formal multiple Eisenstein series FMES

and their derivations

i W Jan Willem van Ittersum BIN

Nils Matthes
arxiv 2312 04124

The goal of this talk is to understandthefollowing
Multiple NES FMES

QuafühdaufQMF Eisensteinseries

SEMÄELIEF g.EE g
1 L II
O G Zfc

GfK Kr

Formal
Symbols Multiple zeta MzFelations values

And to explain the following result

ICBM i GflandG is an she algebra

AT smallest se subalg containing Gta SE Keri in

ii Mt w̅ as se algebras JE
ans

MEM
formal proj

Iii sari als hm IT Gf to constterm
Kerl explicit



QMF
11 20 4

422 even ZE H zeal Im 2 03 9 eti

Eisenstein series

4 461 4 HÄH

E Ʃ
EDITIO

11 22

Gn EIG BH.tk fEY
Modular forms

QMFw.Q

coeff.IM
64,667CM 62,6466

4
Wak

9 62 564 26

9 964 1466 8626



11 24 β
An algebra A is called shalgebra if there

exist derivations D W S DevCA Sith

CMD 2D W 57 25 8 DJ W

Fact A is an sk algebra with D 9
and S G 816,1 8661 0

W Gul 46K Note M Kerls

11 26

MZV K 22 Ka ku

Elk hr Emimrm.somno 9101 1

Z Q v s spanned by all Glk Kr
V10

Fact Zis Q alg



Quasi shuffle product L set ÄH

ass com product on QL

On CL define the bilinear product
1

awybv alwx.br b aw ov aab w

ab EL Wir words monic monomials

in CL

Hofmann Ach tat com Q als

11 30 6

Ext L 9 1 3 aab 0 Hab EL

shut
c 8

ii

C E QC

by by



11 32

Ex 2 LF zu 421 Z D Zi Zu

stuffleprodu

QC.LI G ms Q alg

Zu zu EEI.EE u

b

11 34
Fact The map

4 b Z

W Zu Zu Glut G K Ku

is als how for e

Since G G y for e

we can extend to a b ZEIT
Z Y T



EDS Ideal in gen.by war wii
for all we G weg

Conjecture kev G EDS

V
ZF EDS

CK Kr class of Zu Zur

11 38

MES Ki k 22 Gute
An

G nur
Ʃ Hilfe even

1,7 7hr70

die 22 2
Order

Mit MIT Mathe Mama
OU Min n hin



95
Elk 4 an g

4
MIO

AnEZ 2

Let G spankzui.tw Ki kr 2 C

6 G OCH
is als hom

Zu Zur Klinker

11 42 42Questions
Extension to 6 G OCH

BTasaka
What is Ker 6 B

I
Wish Formal MES Akelei

No cons Known
for this



11 44

FMES A 4 421 020

4 4 CHI
stuffle product

OCA Q alg.sk
4 Zu

Write Ca a f f forwards

es 4 a 442 81 14

11 46

Gen Series

Y T.E.fi 7 xikgf.du

drto

Def hin map LAS QCAs by

CAY AI

ex 61141 IN



Algebra of FMES 11 48 45

Gf
QA

I ideal gen.by 6 w w for all we QA

GEH class of ä
Ki ku di du 0

Set GfK Kul GfK
5046

Gfo span 6flkn.nu vzo Kn kr 1

Ef span GfK hu lKi223

Conj Gf Gto Ef E
Open problem Find R with Gt DER

Claim Gf Kinkel are the correct formal
analogue of MES



11 52

Derivations on Gf

D Gf Gf

644 ELK GfK Kitt
Kr

dir edith der

W Gf Gt
644 HH Kit Kredit d Gfk

11 54 48
That BIN There exists an explicit
SE Deng sith Gf is an sla algebra

ii Gto is an sh subalsebra

iii MT 6421,64 616 EM
U
Mt kev S ff M

Yt Kent Mf E S



Idea of Proof 11 56 49
i Study derivations on OCA

f sum of 5 derivations S Ss

Sith S is 6 equivariant

ii Use swap invariance to show that forweh

1 w Gf Zz W Z W

iii Use als how G Gf 01197 B Burmester

zu Gu
11 58

Let N be the ideal in Gt gen by

all FMES not of the form

Gla d 4 41

Thy BM
Gf

Ti Gf_
E Zf


