[IlUTch-1lI-IV] from the Point of View of

Mono-anabelian Transport Il

— Theta Values —

Yuichiro Hoshi

RIMS, Kyoto University

July 22, 2016

Yuichiro Hoshi (RIMS, Kyoto University) IUTch-II-1V July 22, 2016 1/25



3.1 Kummer-compatible Multiradial Theta Functions
3.2 Local Logarithmic Gaussian Procession Monoids

3.3 log-Kummer Correspondence |l

Yuichiro Hoshi (RIMS, Kyoto University) IUTch-11I-IV July 22, 2016 2/25



§3.1 Kummer-compatible Multiradial Theta Functions

In order to establish a Kummer-compatible multiradial representation

[whose coric data is “F "] of “theta values {gif AT
(83.1) we establish a multiradial representation of theta functions,

(§3.2) obtain {%2}5;1 ~ I" by applying the Galois evaluation

operations to the multiradial theta functions, and

(83.3) consider a log-Kummer correspondence concerning

(Y AT
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I TONE: 3 @+INF-Hodge theater )

By identifying W.,s(1D, )y with ‘PcnS(T@leﬂ

and pulling back “O% — O%/O*" via “O% /O* < suitable",
one obtains an F"-prime-strip §'1 ("D, ), hence also
FHxo, Frxeoprime-strips 2 (1D,), §.H(1D,),

i.e, the étale-like holomorphic symmetrized constant portions.

— Ja Kummer poly-isomorphism f§* 5 & *(1D,.)
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By applying a mono-anabelian reconstruction algorithm to D'y,
one obtains an F"-prime-strip §' (D% ), hence also
FHxo, Frxeoprime-strips > (1DR), 2 (10R),

i.e, the étale-like mono-analytic symmetrized constant portions.

= Ja natural poly-isomorphism F *(1D, ) & g+ (1DR)

Yuichiro Hoshi (RIMS, Kyoto University) IUTch-11I-1V July 22, 2016 5/25



L. the F"-prime-strip determined by W (THT®)
lie. atv e V4 TFL ¢ the Frob.-like theta monoid "0 - ©,"]

Recall: f

env,v”’

o (ID2): the F-prime-strip determined by W, (1D-)

env

[ie., at v e VPad BH (TD.),:

the mono-theta env. ver. of the theta monoid “(’)X A

=
e Jnatural poly-isom. f§¢ = 3% and > (1Dh) = §2X (1D.)

e Ja Kummer poly-isom. 1§ 5§t (1D.)

Yuichiro Hoshi (RIMS, Kyoto University) IUTch-11I-1V July 22, 2016 6 /25



Recall: 13" = (ic!

env?

Prime(TC(‘an) :> y, T3F {Tpenv,y}QEY):

env?

the F"-prime-strip determined by the Frob.-like theta monoids

l,?;‘etlrlv(T:D>)
(DL, (1Y), Prime(DL, (1D5) 3V, §.. (D), {102, }eev):

env env

the F"-pr.st. det'd by the mono-theta env. ver. of the theta monoids

=

Ja Kummer poly-isomorphism gt = ' (1D.)
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Recall: For v € VPad:

e the Frobenius-like splitting theta monoid
oV, ("HT®)y € V7, ("HT®),

e the étale-like splitting theta monoid

\IJL ( ©>)Q g oo\IjenV(T@>)2

env

[by the constant multiple rigidity]

e, “w(E,)a 657 COL 007"

va
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=

wUE (THTO), +— V% (FHTO)L Uz, (THTO)H

| | |

UL (1D0), —— UL (MDL)e oo Veny (1D )2

env env

—— oV r, (HT®)Y —— VUx, ((HTO)* —— }-qu

| | |

—»

L) <><>\I']env(1-:9>);< — ooq]env(T©>>;<u L) SZX“(TQZ)Q

= The composite from “(—)*" to }"va“ is zero.
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= The id on
1,(M2("D5 ) ® Q/Z = oo Weny (1D5)4

zero eval.

— ooqjé;lV(T©>)g - oo\IJenv<T©>)5
— i.e.,
e the splitting theta monoid,

e the cyclotomes related to theta functions, and

e the spl'g oo\IjeHV(T@>)g/“' = (oo\Ijé}w(T@>)g/lJ') X oo\penva®>);uv

— is compatible, relative to the above diagram, w/ V € Aut(]—"gz‘).
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In particular:
TR the collection of data consisting of:

(a) THTPOZNE (b)) FUH(DR) (o) Fh.(1Ds)

(d) the full poly-isomorphism §#(fD.) 5 . (fOh)

env full

for v € VPad:
(e) the proj. sys. of mono-theta env. M®(TD., ,) cons'd from D. ,

(f) M(MP("D5,)) ® Q/Z = Ve ("D5)4

zero eval.

c%0<>\IjeLr1v<T©>>g - oo\IjeHV(T©>>g

. b, Yld f
A morphism between "R, =

an isom. of (a) [= isom. of (c), (e), (f)] and an isom. of (b)
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= "R ~ SZX“(TQZ)” is multiradial.

. tell Ogitu tell ~
In particular, TH 7O NF " gy TONE — 110 5 MR

Moreover, in the resulting isomorphism "R, — R

Fen (105) —— Fo(19>) Tt —— 1B
Zlfull Zlfull is comp. w/ Zlfull Zlfull
Fat(D8) —— M (05) Fah —— g

(Tf) = (*f) is comp. w/ an isom. of the corresp'g Frob.-like objects

[relative to the Kmm poly-isom. and poly-isom. of mono-theta env.|
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|
§3.2 Local Logarithmic Gaussian Procession Monoids

fTOINE g 19/ 7OINF, 4 log-link J

v E ynon =
\Ij}—gau (iHT6>Q — OO\II}—gau (iHT@)Q — HjEJ (qji}—g)J

[og
& ng] \Ijlog(T}'v — H]eJ [Og( ) « HJEJ ( TF )

v

[For v € YPad:

2 1%2 2 1%
O%E’A'<g¥11)7"'7gl(i)) <_>O;.U’ '(gi,..., 7() ))Q>0<—>H

a ]GJ ij

~ log
<~ Iles Oig((g%v ) = [1es log((’)%w.) “
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U o (CHTONE), S Im( s, (HTO), = [, log(iF,);)

def

OO\I/-FLGP (iHT@iellNF)Q = Im(ool:[[]:gau (iHT@)Q — HJEJ [O_g(T“FQ)J)
One may construct similar objects for v € V#™,

€. def e
q]FLGP (iHT@i HNF) = {\IIJ:LGP (iHT@i HNF)Q}QEY'
+ell def +ell
OO‘IJ]'—LGP (17_[7-6 NF) = {OO\IJ}—LGP (i/HT@ NF)Q}QGY:

local logarithmic Gaussian procession monoids
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¥ qp: the Fr-prime-strip determined by W, ., (FHTO™"NF)
ie, atve VP 1R L
the Frobenius-like Gaussian monoid “OX : (ﬁza - ;Q(g B )
in “Tles log(OFE’j)”]

- dé
' lgp — Srap

= One obtains F'™*¥_prime-strips

def ) ~
ighw = (iCLGPa PrlmeGClI}:GP) —V, iSEE}XJL? {iPLGP,y}QGY)

def : =
1g\k>><u ( cr Prlme(iC{gp) 5V, ig{:;xlt’ {ip[gp,E}QEY)

lgp lgp>

Fexp ™t beu ~ i L 297
= AR S g 5 g
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*HTOTNF. 3 ©INF-Hodge theater
fTOINE 28 19/ TORINE. 5 [0 link

= FM™XHr_prime-strips *SHX“ 13‘{5;", and iSEFX“

e (_)XF/ e
the O Ho-link 13{TONF LGP wqyO=eiNF

def : :
& the full poly-isomorphism F, an* = o T H
u

the O F-link F{TO"NF O g resINE

Y the full poly-isomorphism i&'[;;w = T
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a g-pilot object [of *C%]

& an obj. of *C det'd by generators of the spl. of “Fho v e VP

[i.e., an object of *Cx determined by (q,),cyvad]

a ©-pilot object [of *C{yp or *Cp,

Ly obj. of ¥CJ 4p or }C, det. by gen. of the spl. of i]—"EGP& [v € VPad]

lgp
[i.e., an object of Clp or C, determined by (¢.’,... Q(Z*F)yeybad]
= ForO e {LGP [gp}, the poly-isom. ¥Cl = *Cl induced by

b TONF 5 “HTO*'NF maps a O-pilot object to a g-pilot object.

Yuichiro Hoshi (RIMS, Kyoto University) IUTch-11I-1V July 22, 2016 17 / 25



For O € {LGP, Igp}:

. . def
a [-Gaussian log-theta-lattice <

[ogT [UBT

X X Qo oxXH

e n,m+1HT@iellNF ©g ; n+1,m+1H7-@ie“NF o

E—
[ogT [ogT

X X oXH
O

S ©
O +ell [m} +ell
; n,m7g [7‘@ NF s n—l—l,m? !7‘@ NF \

[ogT [UGT

=
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~ +ell ~ +ell ~
Y n,meT@—@ “INF 5 n,m+1H7"D—6 ¢INF 5

-+ [vertical]
full full full
= ... Semy 5 onmily —> - |verticall
full full
= ... Soempl 5o nmilgl [vertical]
full full full

. :> n,mgFXIL ; n—l—l,mSFXH :>

horizontal

full Al full [ ]

= ... vmphe Sonflmyt 5L [horizontal]
full full full

7 . . " _@Tell " . .
o étale-like structure [i.e., “HTPO"NF"]. vertically coric

. . . -
e Frobenius-like mono-an. structure [i.e., “F1*"]: horizontally coric

e étale-like mono-analytic structure [i.e., “D'\"]: bi-coric
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-
§3.3 log-Kummer Correspondence IlI

.. 28 —19/70*eINF %0 09/ OLINF 190 19 oLlINF g
CHTPONF: the ass'd D-OF'NF-Hodge theater [up to isom.]

v E ynon =

\Pgau(og>)y = oo\Ijgau(O®>)y = Hje] (\PCHS<O©>>J‘)Q

— HjeJ ([0_9(3( )) ‘)v « H]eJ ( CHS( ©>)j)g

[For v € YPad:

2 1%)2 2
O%EA'(@ 7"'7g£l ) ) — O;(U,A.(gi 3. Q(E y )Q>Oc_>H]eJ Ko.j

log
= ljes Olzg(o% ) 7 ey log(Og, ) < 1es Of, )]

v,J
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Upep(CHTP O™ N, (U (D), = [, (108(F(°D1)))).)
e Urap (CHTPO™NE) i (o Wy (D, ), — [T, (l0g(F(°D1))))w

One may construct similar objects for v € V#™,

ULap (OHT@-@ie“NF) def {U16p(° Hﬂ-@ieﬂNF)g}yey,
OO\IJLGP(OH7"D—®:‘:GHNF) def {OO\IJLGP(OH‘T’D—Gie“NF)Q}Qey:
1FH(CHT PO NEY | b the Froprst. det'd by Wy gp(OHTD-O5"NF)

[ie., at v € VP IF (TP G
(1%)? )N”

, . . o 2
the étale-like Gaussian monoid O%E,A . (gij e Qo
in “Tles log((’)i '

- _@*telNEF def - _@*telNE
BCHT™ Jigp = 8 (CHT™ JLcp
IUTch-I-IV July 22,2016 21 /25



= One obtains F'"-prime-strips
S\F (oHﬂ-eiellNF)LGP

def . ~ e
= (OC‘LFC?P Prime — y? S}_ (OHT@_GZ& 11NF>LGPa {OPEGP,Q}EEY)

S\F (oHﬂ-eiellNF) -

def /o . ~ o _@*ell o

= ( C‘[;;R Prime — V, SF( HTP© NF)Igpa { ng,y}ye@
=

S\F(ofoT@-Gie“NF)gau ;glk(oﬂrrﬁ—Gie“NF)LGP ;gIF(OfoT/D—Gie“NF)[gp
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v € Ybad

meZ 1<;<0* = gL (m%TGie“NF)QJ ~ IQ(SJ‘iH’j;m‘FQ)

FLGP

L<j<I = Ulgp(CHTPOMN), ;A T899,

= JKummer [poly-]isomorphisms

o UL

FLGP

(mHT@iellNF)yJ ; \DﬁGP(OHT@_Gie“NF)QJ

o TOETdmE ) % 7O(Sndep,)
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These [m € Z] satisfy the following “non-interference property":
e Let us consider the diagram
U7 e ("HT )y
~

TOEFmE) 00, g0 gLy ) 108 oS g2y ) los

Kmmll Kmmll Kmerl

REHID,) = 0D, e T(TIOD,)

e The log [at m] is defined on O[og mE,):
o Uz (THTOTN) ;0 Opgumr,y S 1 < Ker(log).
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Let us think that Uz (MHTONF), - acts on IQ(S?:+1’j;ODE)

[not via a single Kummer isomorphism — which fails to be
compatible with the sequence of log-links — but rather]

via the totality of “Kmm o logZ>0".

Note: These are mutually compatible up to id at an adjacent “m".
= One obtains a sort of “log-Kummer correspondence” between

o the totality of {U% GP(’””HTGiEHNF )u.i } ez aNd

mGZ

L o
e their actions on ZQ(5/+17°D,).

= ("Clgp, {"prapwteey) = (°Ci&p, {° PLGP }veV) [m € Z]
are mutually compatible.
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