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Analytic number theory, in particular the Riemann zeta-function
and its generalizations, called L-functions.
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Moments of the Riemann zeta-function:

Ik(T ) :=

∫ T

0

∣∣ζ(12+it)
∣∣2k dt
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Moments of the Riemann zeta-function:

Ik(T ) :=

∫ T

0

∣∣ζ(12+it)
∣∣2k dt

Moments can be used to study:

the growth of a function on average

the behavior of zeros of the function

the zeros of ζ(s)←→ the prime numbers
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Analytic number theory, in particular the Riemann zeta-function
and its generalizations, called L-functions.

Moments of the Riemann zeta-function:

Ik(T ) :=

∫ T

0

∣∣ζ(12+it)
∣∣2k dt

Moments can be used to study:

the growth of a function on average

the behavior of zeros of the function

the zeros of ζ(s)←→ the prime numbers

Moments are also intriguing objects of study in their own right!
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L-functions (generalizations of the Riemann zeta-function)

Some examples:

L(s, χ) Dirichlet L-function of a primitive character χ

ζK (s) Dedekind zeta-function of a number field K

L(s,E ) L-function of an elliptic curve E over Q
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L-functions (generalizations of the Riemann zeta-function)

Some examples:

L(s, χ) Dirichlet L-function of a primitive character χ

ζK (s) Dedekind zeta-function of a number field K

L(s,E ) L-function of an elliptic curve E over Q

Moments of products of automorphic L-functions:∫ T

0

∣∣L(12+it, π1)
∣∣2k1 · · · ∣∣L(12+it, πr )

∣∣2kr dt
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L-functions (generalizations of the Riemann zeta-function)

Some examples:

L(s, χ) Dirichlet L-function of a primitive character χ

ζK (s) Dedekind zeta-function of a number field K

L(s,E ) L-function of an elliptic curve E over Q

Moments of products of automorphic L-functions:∫ T

0

∣∣L(12+it, π1)
∣∣2k1 · · · ∣∣L(12+it, πr )

∣∣2kr dt
Moments in families:∑

|d |≤X

L(12 , π1 ⊗ χd)
k1 · · · L(12 , πr ⊗ χd)

kr
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