
A
>
(b) eflbz)

↳
(ki

'"k%¥
" = 910) + I

bet
,

b >so4-
totally positive

for every
othom-T.CI)#É(← = exp (z-ni.jp , ,q (a)) .

i - e- • (b) >
°

"

Normalised Fourier coefficients
"

. in e- OF

cloth . f) = a
>
(b)NIt.TK/2.f0.fl--q(o)N(f,y-k1z/skb?H-dTwTfoms4×01=0

it > and constant

fewuthaamphsofnmi-sihninsteinsuies.IE
The most basic and an important example are

Eisenstein series .

2 modulo or

Ref :qµpaf•
oh

,
b E OF

4 modulo b
.

• www.T



•

On
constant

guy
ofeuienstirsgnlql = q c- fete)d

series
ypasgyta

'

") synth = r E fuzz)d

qtr = 1k . . . . ,k)(mrdz) (Parallel
weight)

Proposition: if k> 1,7 EK11 ,4) c- Mklorts.nu)
s . t .

sit .

drink)""1. EKM.lt)) = ¥, yf÷)y(c) Nah
-1 (
like

guns
.

↳ ( o . Entry))

=/
2-
"

Iits) LIVE.tk) if 01=1
. k > 2

2-
"

4-
'

(1-+11124-1,0) if ts-i.ch/--i.k=i

I"ÑWUYI:o) + Ey"H,)LÑ:o) if a=b= ,
K =L .

0 otherwise
.



§ A- adic modular forms .

Over Q

F- - large enough extension of qpµ Power series

into of]
.

A = OE1E-1TI .

weight K specialisation on : ✗→ OE
- n - a fried topological

generator of 1+474
vklft)) = f( uh - ' - i)

.

e.

g. NICHI))=
Flo)

.

Def : A A-adic modular form 7 of level m
and character ✗ is a collection ofelements in A

clan . 7) H0T-1ME OF

↳ Co , 7) if I c- at (F)
sit for all but finitely many K72

,



{ vklcimif)) , Viele>10.71) :O -1-111 E6F ,
✗ c- UHF) }

are normalised Fourier coefficients of
a HMF in Maftp.xw-4/MH.X)-theafauofA-achimodularfoums+ QW=

MH1X)④µRh) - we also call this A- adic

modular forms .

Enough :( Eisenstein series) 2. Y characters of narrow

ray dam group modulo oh
, b. resp .

7 a A-adic

form E11 , 4) £ Mloeb . 24 ) ④ R1A) ,s.ttK72 vn(Eth4)) = Entry,yai4 c- Mrloebp ,14w")
Construction (Deligne - Ribet) For

any
ideal c. His =)

µ⇐ Norm of ideal C
< N ' > = N '/wk) .

C- tzptkp .

c- ZP



terry cfm.EM.tw
"))=

[£ 21¥) YK1 LNcY
"

two
can
he f-

adically

interpolated
that""

"
(c. µ= ,

k=_ K
'

mod (ftp.n) ⇒ < No>
"
± (Not
"
mod pt .

of
"

⇒ 7 clan . Elzy)) c- A set .

Non -
constant terms

↳ ( ctm.IM,Y))) = can , Erm , 4W
"))

.

can
be f-

adroitly

interpolated .
4- enpanrim Principle :

"

g. mpansim map in mjetiue
"

-

"

Of non - constant coefficients of a modular form
R¥
.

" Tibetan integral ,
then difference between constant

Deligne
"wait , terms at two wisps is also integral

"

.

winyµÑ^" This geniusp-achil-funihinhs.pt/w.s1.1wvtiM



§ Gross - Stark conjecture
Recall : S contains all primes above p .

I↳¥H hs.ph/w.nl--LsCXwn.n)--LlXwYnlTlli-XHNii)vtS
I ls.ph/w.ot--L(X.ol--LlX.oIT(i-Xlul)vts
F
If ✗Luki for some rots

,
then ls.pt/w.o)--o .

f-adjuration
ff vis not about and Xlvki I

hs.ph/wis)--Lsyj.plXw,sl.f-XlvkNvT)k=k'(modptlp-n)

⇒
<
µy±kNiÉEodt

" " ) = ↳uh .ph/w.s).(i-LNujs )
• : +

✗ N
'



* ←
heading firm

⇒

hs.ph/w.o1--Esiju3.plXw.o)logpNo7logp:Qj-sQpJhvasawa's p-adic log .

This does not work if u / p .

From now on : s= { vlp } .
R= { vest ✗iv ) # if R ,

= {res /✗H⇒ }
= SIR

.

r = # Ri
.

hs.ph/w.s)byLpfxw.s).ItisN*#y"

to see that it r > I
,

then Lptxw ,
01=0



Cyiedure1(Gross/Kugmin)-
0rds=o lptxw.SI = r .

Remark : • This conjecture is open in general .

•

Okay • Known
'

if r=I
.

It uses Baker - Brunner
for
"

theorem
.

• Known that ords-eolplxw.SI > r .

( Wiles ,
Charolais -Dasgupta - Greenberg)

"

Shintaro 's formula "

The.mn/Dasgufta-Danm0n-%tk%Gross-Earkwjectwu)_Dasgupta - K - Ventullo

↳
'

(Xw , o ) = r ! LR1X ,o) RP1X)



Here Rplx) is the Gross regulator defined
below :

H=Éku× U = 0, (f)
✗

IG ✗ = Free abelian groupF generated by splth-f.ir/ f. time
of H } .

U
-

= { at U / cW=ñ ' }
. f-Gangue conjugation

✗
-

= { at✗ I call = -a }
. ( ✗ totally odd) .

F- lap sufficiently large finite eat" .

There are two G- module maps .



lp , op : F- ⑦ U
-

→ E- ⑦ ✗
-

Z Z

0pm) = ( ordpla))pegp(µ,
= I ordj.la?.P

"

PESPCH )

1pm = 1- logpihrmhpqphpc-g.INoii

qq.IE, • Dirichlet 's unit theorem : op is an isomorphism .

• Conjecturally lp is also an isomorphism

of .lt?:(ExOU-F-slExox-F
{ aÉE④U- I ✗(a) = u✗

"

"'}

Rpl✗1=dit(lp✗o(op×)")fE[\
Gross

Regulator .


