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Notation and Goal

G reductive group defined over p-adic field F , G = G(F )

H reductive F -subgroup of G that contains [G,G]

Goal: Take an irreducible representation π of G and study π|H .

** with a few hypotheses
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Classification of Irreducible Representations of G

Jacquet’s Subrepresentation Theorem:

Supercuspidal

Irreducible

Subrep of IndGP σ

J.K. Yu construction:

1) Start with G -datum Ψ.

2) Construct open compact-mod-center group Kd and κG (Ψ).

3) πG (Ψ) = IndG
Kd κG (Ψ) irreducible supercuspidal.

Fintzen: Yu’s construction is exhaustive!
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A First Observation...

πG (Ψ)|H = π1 ⊕ π2 ⊕ · · · ⊕ πm

Ψ Ψ1 Ψ2 · · · Ψm

What is the relationship between the G -datum Ψ and the H-data Ψi?
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Definition of G -datum

A sequence Ψ = (~G, y , ~r , ρ, ~φ) is a G -datum if and only if:

• ~φ = (φ0, φ1, . . . , φd) is a sequence of generic quasicharacters of depth ri
for 0 ≤ i ≤ d − 1. If rd−1 < rd , we assume φd is of depth rd , otherwise
φd = 1.
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Restricting a G -datum

(G0, G1, . . . , Gd), ρ, (φ0, . . . , φd−1, φd)

an irreducible component of ρ|H0
[y ]

Theorem (B)

Let r̃ denote the depth of φdH .

1) If r̃ > rd−1, set ~φH = (φ0
H , . . . , φ

d−1
H , φdH) and ~̃r = (r0, . . . , rd−1, r̃).

2) If r̃ ≤ rd−1, set ~φH = (φ0
H , · · · , φ

d−1
H φdH , 1) and ~̃r = (r0, . . . , rd−1).

Then, Ψ` = (~H, y ,~̃r , ρ`, ~φH) is an H-datum.
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What we expect...

πG (Ψ)

(
~G, y , ~r , ρ, ~φ

)

⇒ πH(Ψ`i ) ⊂ πG (Ψ)|H , 1 ≤ i ≤ m.
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J.K. Yu Construction

(
φ0,K 0

)
· · ·

(
φd−2,Kd−2

) (
φd−1,Kd−1

) (
φd ,Kd

)

κG (Ψ) = κ−1 ⊗ κ0 ⊗ κ1 ⊗ κ2 · · · ⊗ κd−2 ⊗ κd−1 ⊗ κd
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Restriction of πG (Ψ)

(
φi ,K i

) (
φiH ,K

i
H

)
	(

ρ,K 0
) (

⊕
`∈L
ρ`,K

0
H

) (
φi
′
,K i+1

) (
φiH
′
,K i+1

H

)
	 	(

κ−1,Kd
) (

⊕
`∈L
κ−1
` ,Kd

H

) (
κi ,Kd

) (
κiH ,K

d
H

)inflate

extend

inflate

Theorem (B)

κG (Ψ)|Kd
H

= ⊕
`∈L
κH(Ψ`) and πG (Ψ)|H ' ⊕

t∈C

(
⊕
`∈L
πH(tΨ`)

)
, where C is a

set of representatives of H\G/Kd .
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Classification of Irreducible Representations of G

Jacquet’s Subrepresentation Theorem:

Supercuspidal

Irreducible

Subrep of IndGP σ

No analog of Mautner’s Theorem, let’s use types!
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Defining Types

Bernstein Decomposition:

R(G ) =
∏
s∈B
Rs(G ).

Elements of B↔ (M, σ), M is a Levi subgroup of G and σ is a
supercuspidal irrep of M / ∼.

J compact open subgroup of G , λ be a smooth irrep of J

(J, λ) is an s-type if for every irrep π of G : π ∈ Rs(G ) iff π|J contains λ.

We say that an irreducible smooth representation π of G contains a type if
there exists an s-type (J, λ) such that π|J contains λ.
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Kim-Yu Construction of Types

Completely analogous to Yu’s construction for supercuspidal reps:

1) Start with a type-datum Σ.

2) Construct open compact subgroup J and λG (Σ).

3) (J, λG (Σ)) is a Kim-Yu type.

Fintzen: Every irreducible representation π of G contains a Kim-Yu type!
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Definition of Type-datum

A sequence Σ = ((~G,M0), (y , {I}), ~r , (M0
y , ρ), ~φ) is a G type-datum for G

iff:

• ~φ = (φ0, φ1, . . . , φd) is a sequence of generic quasicharacters of depth ri
for 0 ≤ i ≤ d − 1. If rd−1 < rd , we assume φd is of depth rd , otherwise
φd = 1.
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Restriction of Type-datum

(~G, M0), ρ, (φ0, . . . , φd−1, φd)

an irreducible component of ρ|(M0
H)y

Theorem (B)

Let r̃ denote the depth of φdH .

1) If r̃ > rd−1, set ~φH = (φ0
H , . . . , φ

d−1
H , φdH) and ~̃r = (r0, . . . , rd−1, r̃).

2) If r̃ ≤ rd−1, set ~φH = (φ0
H , · · · , φ

d−1
H φdH , 1) and ~̃r = (r0, . . . , rd−1).

Then, Σ` = ((~H,M0
H), (y , {I}),~̃r , ((M0

H)y , ρ`), ~φH) is a type-datum for H.
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Restriction of Type

(J, λG (Σ))

(
(~G,M0), (y , {I}), ~r , (M0

y , ρ), ~φ
)

{(
(~H,M0

H), (y , {I}), ~r , ((M0
H)y , ρ`), ~φH

)
, ` ∈ L

}

Theorem (B)

λG (Σ)|JH = ⊕
`∈L
λH(Σ`)
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Restriction of the Representation

Let π be an irrep of G .

(J, λG (Σ)) ⊂ π

⇒ {(JH ,Σ`), ` ∈ L} ⊂ π|H
theory of types does not give correspondence with reps, so open
problems!
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Thank you
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