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Application to arithmetic statistics
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Theorem (Bhargava-Shankar-Wang): We have
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Serre’s mass formula

Theorem (Serre): We have 

m̃(Σ) = q−3

Σ := {totally ramified quartic L/K}/ ≅



Fixed Galois group

ΣG := {L ∈ Σ : Aut(L/K) ≅ G}

Finite group

Goal: Find a formula for m̃(ΣG)
Applications:

• -quartics with prescribed norms

• Upcoming work by Newton-Varma

• Extending base field

S4



My approach

ΣG
m := {L ∈ ΣG : vK(dL/K) = m}

Then    m̃(ΣG) =
1

#G
⋅ ∑

m

#ΣG
m

qm

So suffices to find  and then add up#ΣG
m



Four cases

Possible automorphism groups: 

{1}, C2, C2 × C2, C4

Congruence 

conditions

Class field 

theory (Tunnell)

Tower of two 

quadratic extensionsFollows from 


the rest



Formula for #Σ{1}
m

(  even)4 ≤ m ≤ 6eK + 2



Formula for #ΣC4
m

 even   is the sum of:6 ≤ m ≤ 6eK + 2 ⟹ #ΣC4
m

Only other case:


