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1
.

Motivations

X : IIIDY - &
*

Dirichlet character

X : x - C
*

X ( a mrd D) if gcd(a, D)= /
X(a) = S 0 If gcd(a , D)> 1

X(ab) = X(a)x(b)

x(a) = X(b) if a = b(D)

The L-function of X

(1x,s=
·

LIX ,5) converges absolutely ep Rels)>1

· LIX ,s) meromorphic cont to 4
*

I holomorphic M X is not principal

special values of ((x , 5) contain important
S = 0 , -1 - 2 . ... info



Rop
itsIL1s , x)= g) et t
↑

Gamma factor

Where

Fx() = E
,

Nasta

· For

example is t

· x = Xy

X 1) = <e fea Ei
8 * 34

d
8

Fxxt) = + -
+

3 as At(11 , x4) =

(In , xy) = ...



its (1x ,= x at
I

· X is real
. If Exlt) has no zeros on 10, 1)

LIX ,5) has no real zeres a 1012)

ISiegel zeros
· X

= Xp o if pla

xpla) = (5) = < If a is a squarE- - note

Fekete conjectured that Exp It) has no zeros on 10, 1)

· George Polyc found a counter example

is 1919 , p = 67



4
. Durationsof Zers's /Convey ,

Promen, franville ,

Soundararajan)

Borwern
~ Mabler measure , extremal properties . (Choi

Yazdanil

Our works focus on the arithmetic side

X= Xp I joint with Mina - Tan)

-- X = xs quadratic , Minac - Tai

,
abic
-

Chidbaram

-> x = x principal) Minac
Tan

-> ubic , matic (in progress)
↑

-[Ws] [i]

(E)s



Principal Dirichlet characters
1 If g2d(a, n) = 1

Xn(a) = E 0 else

x : (2/n)" - D
*

n

Fnk) = Fx
,

(x) = [ ea

a = 1

qcd(a,n)= 1

Example n = 3

Fy(x) = x + x = x(2 +x)

n = 5

Fg(x) = x + x +x +
x"

= x(1 + x + x + x)

1 -x4
I x -

1 -x

m : Prime
1- xP

- 1

-Fp(x) = x
1-x I

x
*
- 1 = Ted(x

= I πEd(x
dIm d/p- 1

d = 1



2= 15

F(j(x) = x Eck)E, (x)f(x)f,j(x)

fij(x) = x - x" +x -x + 1
--

contains awithmetic
rically

-8
↓ Information

Frk) = (qπ Id
rd (fn(x)

-> ↑ irreducible
maximal Galois group

Question - What a can appear
?

-- What is un ?



Remark no = red(n)

y2d(a, n)
=1(> g(d(a, nr) = 1

((Xn , s) = () Xr,S

= Ita

E monings
of yae I nowgafactory

We can assume that m= no ,
i
. e n is a

square-free number .

hopekrmeMember e

RoofEngla,ps-= E-Eg(d(a,r) = 1g(d(a,w)=)

- Eac - e



Eup() = 2 Frkc) : EnkP)
-

>

Cor If d + n , P= 1(d)
-

Id : printered-root

I :==1 -

· Ja
= Sa

Eup (50) = 0

So Ed is a factor of Eup(s)

F(j(x) = x 2

->
I n fis

15 = 3x S
-



Inductively
En) = [h(m)z

min 1- x
1 -x -

Rat · If din , Ramamijansums-
&

Fn(31) =M = O
- P(d)-

If dia the Ed is ever a factor of Fu

·
Assume that dr m



p, y odd prime
--

P4

- -Fpq(x) =
= 2

m

xP + cis1- x 1-xP
-- -

· p = /(d) , Fpq(3d) = 0 In 3 = I

3d = Sa 3 =
I

3 = 3 = (39) Want

· d)Pq + 1

·If ab = + 1 dP +q

s -- 1 H

En is a factor

n = 15 =
3x S

813 + 5 , 813 . 5 + 1



Ihm Tet NIn

T be a patition of divisors of Ninto pairs

Saisbi Y .

kt D = gcd(u(ai)ai + x(br) bi7 .

If d ID and &+n then Ed is a factor of Fr

Example n = PePc P3
t

-· P, Pz
I I ~

-

↳ A. 4, Ps P, P2 P3

L "
X- P2P3

d)1 + P2 Ps Ed is a factor of En
d) PIPs - Pr

d) P, Pe - P> I
d+ n



RK This don NOT catch all In

d and n have lots of common factor .




