
Prime ideals in the 
Burnside Tambara functor 

with Sam Ginnett

part of the 2019 CMRG at Reed College 

Maxine E. Calle

JMM 2024



prime ideals 
computed by 
Dress (1971)

prime Green 
ideals computed 
by Lewis (1980)

prime Tambara ideals 
computed by 

• Nakaoka for cyclic p-
groups (2014)

• C. - Ginnett for cyclic 
groups (2022)

*fix a finite group G throughout*

Burnside ring Burnside Green functor Burnside Tambara functor



The Burnside ring of G is

with + = disjoint union and 
× = Cartesian product 

𝐴 𝐺 = Gr(Fin𝐺)

Burnside ring

Def.

= ℤ 𝐺/	𝐻 !"# /~

𝐴 𝐶$ ≅ ℤ 𝑡$ /(𝑡$% − 𝑝𝑡$) 
for 𝑡$ = 𝐶$/𝑒 

and 1 = 𝐶$/𝐶$ 

Thm (Dress).

Spec(𝐴 𝐺) =
{ker𝜙&! ∣ 𝐻 ≤ 𝐺, 𝑞	prime or 0}

where 𝜙&!: 𝐴 𝐺 → ℤ → ℤ/𝑞ℤ
𝑋 ↦ |𝑋!|

The prime ideals of the Burnside 
ring are

ker𝜙"# 	= 𝑡$ − 𝑝, 𝑞
ker𝜙"

%! 	= 𝑡$, 𝑞

Ex.
Ex.



Burnside Green functor

Def.

The Burnside Green functor 
of G is given by

𝐴# = 𝐴 𝐻 !"#

with restrictions, transfers, 
and conjugation maps

Ex.

𝐴 𝐶$ ≅ ℤ 𝑡$ /(𝑡$& − 𝑝𝑡$)

𝐴 𝑒 ≅ ℤ

ACp

1 ↦ 𝑡$ 𝑡$ ↦ 𝑝
T R

Def.

An ideal is 𝐼	 = 𝐼 𝐻 !"#  with 
𝐼 𝐻 ⊆ 𝐴 𝐻 	an ideal so that 𝐼 
is closed under R, T, and c

An ideal 𝑃 is prime if for any 
ideals 𝐼	and 𝐽, if I ⋅ J ⊆ 𝑃 then 
I ⊆ 𝑃 or J ⊆ 𝑃 

Ex.

(𝑛)

(𝑛𝑡$)

(0)

(𝑡$ − 𝑝)



Burnside Green functor

Def.

The Burnside Green functor 
of G is given by

with restrictions, transfers, 
and conjugation maps

Ex.

𝐴 𝐶$ ≅ ℤ 𝑡$ /(𝑡$& − 𝑝𝑡$)

𝐴 𝑒 ≅ ℤ

ACp

1 ↦ 𝑡$ 𝑡$ ↦ 𝑝
T R

Def.

An ideal is 𝐼	 = 𝐼 𝐻 !"#  with 
𝐼 𝐻 ⊆ 𝐴 𝐻 	an ideal so that 𝐼 
is closed under R, T, and c𝐴# = 𝐴 𝐻 !"#

An ideal 𝑃 is prime if for any 
ideals 𝐼	and 𝐽, if I ⋅ J ⊆ 𝑃 then 
I ⊆ 𝑃 or J ⊆ 𝑃 

Thm (Lewis).

(0)

(𝑡$ − 𝑝) Spec(𝐴#) =
𝑃 𝐻, 𝑞 	for	
𝐻 ≤ 𝐺,	

𝑞	prime or 0



Burnside Tambara functor

Def.

The Burnside Green functor 
of G is given by

with restrictions, transfers, 
and conjugation maps

Ex.

𝐴 𝐶$ ≅ ℤ 𝑡$ /(𝑡$& − 𝑝𝑡$)

𝐴 𝑒 ≅ ℤ

ACp

1 ↦ 𝑡$ 𝑡$ ↦ 𝑝
T R

Def.

An ideal 𝑃 is prime if for any 
ideals 𝐼	and 𝐽, if I ⋅ J ⊆ 𝑃 then 
I ⊆ 𝑃 or J ⊆ 𝑃 

An ideal is 𝐼	 = 𝐼 𝐻 !"#  with 
𝐼 𝐻 ⊆ 𝐴 𝐻 	an ideal so that 𝐼 
is closed under R, T, and c𝐴# = 𝐴 𝐻 !"#

Spec(𝐴#) =
𝑃 𝐻, 𝑞 	for	
𝐻 ≤ 𝐺,	

𝑞	prime or 0

Thm (Lewis).

(0)

(𝑡$ − 𝑝)

…and norms

…and N

N

Tambara



Burnside Tambara functor

Def.

The Burnside Green functor 
of G is given by

with restrictions, transfers, 
and conjugation maps

Ex.

𝐴 𝐶$ ≅ ℤ 𝑡$ /(𝑡$& − 𝑝𝑡$)

𝐴 𝑒 ≅ ℤ

ACp

1 ↦ 𝑡$ 𝑡$ ↦ 𝑝
T R

Def.

An ideal 𝑃 is prime if for any 
ideals 𝐼	and 𝐽, if I ⋅ J ⊆ 𝑃 then 
I ⊆ 𝑃 or J ⊆ 𝑃 

An ideal is 𝐼	 = 𝐼 𝐻 !"#  with 
𝐼 𝐻 ⊆ 𝐴 𝐻 	an ideal so that 𝐼 
is closed under R, T, and c𝐴# = 𝐴 𝐻 !"#

Thm (Lewis).

(0)

(𝑡$ − 𝑝)

…and norms

…and N

N

Tambara

Thm (C.-Ginnett).

Spec(𝐴#) =
𝑃 𝐻, 𝑞 	for	
𝐻 ≤ 𝐺,	

𝑞	prime or 0
𝐺 = 𝐶' , 𝐻 ≤ 𝐺,



For any finite group 𝐺,

𝐺 = 𝐶' ,
any finite Abelian group 𝐺, 

{𝑃 𝐻, 𝑝 ∣ 𝐻 ≤ 𝐺, 𝑝	prime or 0} Spec 𝐴#
with certain containment relations.

⊆

built from ker𝜙$( s

Main Results



For

with certain containment relations.

• 𝑃 𝐻, 0 ⊆ 𝑃 𝐻, 𝑝
• 𝑃 𝐾, 0 ⊆ 𝑃(𝐻, 0) if 𝐻 ≤ 𝐾
• 𝑃 𝐾, 𝑝 ⊆ 𝑃(𝐻, 𝑝) if 𝐻 ≤ )$ 𝐾  

𝐺 = 𝐶' ,
any finite Abelian group 𝐺, 

{𝑃 𝐻, 𝑝 ∣ 𝐻 ≤ 𝐺, 𝑝	prime or 0} Spec 𝐴#⊆
=

look at “non-p part”

Main Results



:
𝑖
𝑝'"
	

𝑗
𝑝'#

𝐺 = 𝐶' ,For

with certain containment relations.
⊆
Spec 𝐴#={ |𝑃 𝑖, 𝑝 	 𝑖 ∣ 𝑛, 𝑝	prime or 0}

Main Results

look at “non-p part”

• 𝑃 𝐻, 0 ⊆ 𝑃 𝐻, 𝑝
• 𝑃 𝐾, 0 ⊆ 𝑃(𝐻, 0) if 𝐻 ≤ 𝐾
• 𝑃 𝐾, 𝑝 ⊆ 𝑃(𝐻, 𝑝) if 𝐻 ≤ )$ 𝐾  

𝑃 𝑖, 0 ⊆ 𝑃 𝑖, 𝑝
𝑃 𝑗, 0 ⊆ 𝑃(𝑖, 0) if 𝑖 ∣ 𝑗
𝑃 𝑗, 𝑝 ⊆ 𝑃(𝑖, 𝑝) if 𝑖 ∣ )$ 𝑗



For

with certain containment relations.

𝐺 = 𝐶' ,

⊆

:
𝑖
𝑝'"
	

𝑗
𝑝'#

look at “non-p part”

Spec 𝐴#={ |𝑃 𝑖, 𝑝 	 𝑖 ∣ 𝑛, 𝑝	prime or 0}

(for 𝑝 ≠ 0)

Main Results

• 𝑃 𝐻, 0 ⊆ 𝑃 𝐻, 𝑝
• 𝑃 𝐾, 0 ⊆ 𝑃(𝐻, 0) if 𝐻 ≤ 𝐾
• 𝑃 𝐾, 𝑝 ⊆ 𝑃(𝐻, 𝑝) if 𝐻 ≤ )$ 𝐾  

𝑃 𝑖, 0 ⊆ 𝑃 𝑖, 𝑝
𝑃 𝑗, 0 ⊆ 𝑃(𝑖, 0) if 𝑖 ∣ 𝑗
𝑃 𝑗, 𝑝 ⊆ 𝑃(𝑖, 𝑝) if 𝑖 ∣ )$ 𝑗

if 𝑖 = 𝑝(𝑗 then 
𝑃 𝑗, 𝑝 = 𝑃(𝑖, 𝑝)  



Spec 𝐴-!

0 or prime • 𝑃 𝑖, 0 ⊆ 𝑃 𝑖, 𝑝
• 𝑃 𝑗, 0 ⊆ 𝑃(𝑖, 0) if 𝑖 ∣ 𝑗
• 𝑃 𝑗, 𝑝 ⊆ 𝑃(𝑖, 𝑝) if 𝑖 ∣ )$ 𝑗

0 2 3 𝑝 

Spec 𝐴-"#

Spec 𝐴-$

if 𝑖 = 𝑝!𝑗 then 
𝑃 𝑗, 𝑝 = 𝑃(𝑖, 𝑝)  

… … 
divisor 
lattice* 

of n

divisor 
lattice* 

of 𝑛/2!!

divisor 
lattice* 

of 𝑛/3!"

divisor 
lattice* 

of 𝑛/𝑝!#

⋆→
⋆→

⋯
→
⋆

⋆→
⋆→

⋯
→
⋆

⋆→
⋆→

⋯
→
⋆ ⋆

⋆→⋆ ⋆→⋆

⋆→⋆
⋆→⋆

→
→ ⋆→⋆

⋆→⋆
→
→

… 

… … 

… 
the case 𝑁 = 𝑝5 is a 
theorem of Nakaoka 
and our proof relies 

on his result 

Conjecture: this result 
holds for all 
(Abelian?) groups 𝐺

… … 

Main Results
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