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Overview

In our previous work, we provided a classification of absolutely irreducible
admissible unitary Banach space representations of

H = SL>(Qp).
based on the p-adic Langlands correspondence for
G = GLa(Q))

We now focus on the structure of these representations, particularly on the

space of locally analytic vectors.

We consider the case where the restricted representation splits into two

components.



p-adic Langlands correspondence for GLy(E)

E is a finite extension of Q,. Let

¥ : Gg, = Gal(Q,/Qp) — GL2(E),

be an absolutely irreducible representation. Attached to ¢ by Colmez’' p-adic
Langlands correspondence is the unitary Banach space representation IN(¢)) of
G. The map

¥ = N(1))

induces a bijection between the set of equivalence classes of absolutely
irreducible continuous two-dimensional E-representations of Gg, and absolutely

irreducible non-ordinary admissible unitary E-Banach space representations of

GL>(Qp).



From GL2(Qp) to SLx(Qp)

Given
¥ : Gg, = GLo(E) and T =TI(z),

we consider the corresponding projective representation
E: ng — PGLQ(E)

and the restriction
My

Set
X)) ={x € Gy, | x®@¢ =1}

\{

The cardinality of X(1) divides 4.

v

If X(¢) has cardinality one, 4 is called primitive.

v

If X(v) has cardinality two, v is called simply-imprimitive.

\{

If X(v) has cardinality one, v is called triply-imprimitive.



From GL2(Qp) to SL2(Qp)

Theorem 1

Let ) : Gg, — GL2(E) be an absolutely irreducible continuous representation
and M =M(v). Denote by 1 : Gg, — PGL2(E) the corresponding projective
representation. Then, after possibly replacing E by a finite extension, we have

(i) M|y is either absolutely irreducible or it decomposes as a direct sum of two
absolutely irreducible representations. Let r be the number of components
of M|y (counting multiplicities).
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r=|5g <2

That is, the number of components of M| equals the cardinality of SR
(iv) If ) is triply-imprimitive, then |Sz| = 4 and I restricts to H with
multiplicity two. More specifically, M|y decomposes as a direct sum of two

equivalent irreducible representations. O



The structure of MN(v))

n M = M(%)) the irreducible admissible Banach

space representation attached to v

M°" = locally analytic vectors in

I—lan

M™% = locally algebraic vectors in I

I—Ilalg — 0(1/1) ® I—lalg
nele o (1)) smooth

M algebraic

M™% = 0 if and only if ¢ is de Rham with
distinct Hodge-Tate weights

Suppose that v is de Rham with distinct Hodge-Tate weights. Then
» If ¢ is trianguline, then (%)) is a principal series or the Steinberg
representation.

» If 9 is not trianguline, then () is supercuspidal.



Case 1

The Non-trianguline Case

¥ : Gy, — GL2(E) is an absolutely irreducible de Rham representation
with distinct Hodge-Tate weights
which is not trianguline over any finite extension of E.



Restriction from GL>(Qp) to SL2(Qp): Standard non-trianguline cases

. supercuspidal locally analitic Banach



Restriction from GL>(Qp) to SL2(Qp): Special non-trianguline cases

. supercuspidal locally analitic Banach



Structure of M2™ in the Non-trianguline Case

Colmez, Dospinescu, and Niziol described M*" using the p-adic cohomology of
the Drinfeld tower. As in their work, we assume that 1 is non-trianguline, with
Hodge-Tate weights 0 and 1. We consider a rigid analytic space defined on
Drinfeld coverings and prove that it decomposes as a disjoint union of two

H x We-invariant rigid analytic spaces.

Assume that |S;| = 2. Then, there is a quadratic extension F/Q, such that

. .G
¥ =indg’” (x1)
We set
H" = {g € G |det(g) € Nr/q,(F*)}, D" ={x e D |Nrd(x) € Nq,(F*)},

which are subgroups of index two in G and D*, respectively.



Structure of M2™ in the Non-trianguline Case

For a compact open subgroup A C D*, define
Ma = Moo /A.

In the context of Drinfeld's p-adic upper half plane coverings, Ma is a
pro-rigid analytic space constructed as a quotient of an infinite-level covering
space by a compact open subgroup A.

Ma is equipped with the action of G x D* x Wy,

Lemma 2

There is a compact open normal subgroup A C Of such that
Ma=Mi UMa,

is the disjoint union, on the level of rigid analytic spaces, ofMZ,l and ngz.
Each subspace MZ,,- is stable under the action of HF x DF x Wk.



Decomposition of M2"|4 in the Non-trianguline Case

Theorem 3

Let M = M(%), and = = M. Set p = JL(x), and let A C O} Nker(p) be any
compact open subgroup.

There is a canonical isomorphism of topological vector spaces
ne (nan)z = HomE[W@p] ('¢’ Hl(_/\/iA7 E(l))ﬂ)

which is equivariant for the actions of G and H. Furthermore, if |Sz| = 2, and

F and x1 are as above, then we have the following H-equivariant decomposition
(M) = (Man)1 @ (Man)2,
where
(M) = Homegwyy (1, H (M 1, E())),
and
I—lan|H I~ I—lzlm ® I—I':Zm,

where Mi" := ((M}y,)i)} is a closed and admissible locally analytic
subrepresentation of M*"|y.



Case 2

The Trianguline Case

1 : Go, — GL2(E) is an absolutely irreducible
trianguline and de Rham with distinct Hodge-Tate weights

In this case, the locally analytic vectors in I = l(4)) are built from locally

analytic principal series representations:

B™(81,82) = Ind§ (52 @ 1xeye)™



Structure of 1 in the Trianguline Case

By [Colmez 2014], we have the following exact sequences

0 — N¥8 — B™(6;,6,) & B (47, 05) — N*™ — 0,

00— nlalg s Ban(az, (51) 5% Ban(6£7 61) — 0.

. smooth locally analitic Banach



Structure of %" in pictures

I-llalg Ban(él, 52) @ Ban(é‘L 6&) n

B™ (52, 01) ® B™(83,41)



The restriction of 1 to H

Theorem 4
Let s = (81, 02,00) € 8 and M = MN(v)(s)). Suppose that M|y = My & M,
decomposes as a direct sum of two absolutely irreducible representations.

(i) There are integers c1 > c2, a smooth character T of Q,, and a non-trivial

quadratic character sgn, such that
(51(X)X€Yi = x762|x|7%7'(x) and 0(x) = x7q|x|%sgn0(x)7'(x)4

(ii) Let W =" = B*(61,02) ®pag Ban(di,(ﬁ) and
n = a2 (5 ® 61X;yi)- The restriction of W to H decomposes as
W|n = Wi @ Wh, where for i = 1,2, W; fits in the following exact

sequence of H-modules
0— W™ 5 W, — Indf, ()™ — 0.

The H-modules W8 and Indf, (i)™ are irreducible and W, 2 W,"®.
Moreover, for any g € G such that sgn,(det(g)) = —1 we have
g~W1:W2 andg-W2:W1.



The restriction of 1 to H in pictures

M|y decomposes as follows:

n My My

l s T T

. smooth locally analitic Banach



The End

Hvalal



