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We discuss the relationships between the André-Oort, André-
Pink-Zannier, and Mordell-Lang conjectures for Shimura 
varieties. We then combine the latter with the geometric 
Zilber-Pink conjecture to obtain some new results on unlikely 
intersections in Shimura varieties.
© 2024 The Author(s). Published by Elsevier Inc. This is an 

open access article under the CC BY license (http://
creativecommons .org /licenses /by /4 .0/).

1. Introduction

There are many famous conjectures and theorems in Diophantine and arithmetic 
geometry concerning special points on algebraic varieties. These include the Manin-
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Mumford and Mordell-Lang conjectures for semi-abelian varieties, and the André-Oort 
and André-Pink-Zannier conjectures for Shimura varieties. André-Oort and Manin-
Mumford are direct analogues of one another, stating, in their respective settings, that 
the Zariski closure of any set of special points is a finite union of special subvarieties. 
In [HP12], Habegger and Pila established an analogue of the Mordell-Lang conjecture 
in the Shimura setting (for a product of modular curves) which was later generalised 
by Pila in [Pil14]. We formulate a natural generalisation of their statement for all pure 
Shimura varieties, and we make the observation that this generalisation is equivalent to 
the conjunction of the André-Oort and André-Pink-Zannier conjectures. This would ap-
pear timely given that proofs of these two conjectures have very recently been announced, 
by Pila-Shankar-Tsimerman2 [PST21] in the case of André-Oort, and by Richard-Yafaev 
[RY21a] in the case of André-Pink-Zannier for Shimura varieties of abelian type. At the 
time of writing, these results are only available in preprint form. Nonetheless, we refer 
to them below as theorems.

The Zilber-Pink conjecture is a vast conjecture that, when formulated for mixed 
Shimura varieties, encompasses all of the above. We refer the reader to [Pil22] for the 
state of the art on this conjecture. For simplicity, we work in this paper in the context 
of pure Shimura varieties. For the definitions, see Section 2.

Conjecture 1.1 (Zilber-Pink). Let S be a Shimura variety and let V be a subvariety of S. 
Then V contains only finitely many maximal atypical subvarieties.

In [DR18], Ren and the second author explain a general strategy for proving Conjec-
ture 1.1, building on the earlier work of Habegger-Pila in [HP12]. The upshot is that 
Conjecture 1.1 is reduced in many cases to two arithmetic problems (sometimes referred 
to as the large Galois orbits conjecture and the parametrisation problem), which have 
since been tackled in certain cases by Orr and the second author in [DO21], [DO22a], 
[DO23], and [DO22b].

The unconditional result in [DR18] (Proposition 6.3) is what is sometimes referred to 
as the geometric Zilber-Pink conjecture. (Gao refers to it as a result à la Bogomolov.) In 
this paper, as in [DR18], we combine the geometric Zilber-Pink conjecture with arith-
metic to obtain a Zilber-Pink-type result. The arithmetic in this case, however, will be 
the aforementioned analogue of Mordell-Lang for Shimura varieties. We prove a general 
Zilber-Pink type result assuming the Mordell-Lang conjecture. When the latter is known, 
we obtain unconditional results. For instance, two of our main results are as follows. The 
notation and terminology are explained in Section 2.

Theorem 1.2. Let S be a Shimura variety of abelian type and let Σ ⊆S denote the union 
of the special points of S and finitely many generalised Hecke orbits. Any subvariety V of 

2 The work of Pila-Shankar-Tsimerman provides the final ingredient in the full proof of André-Oort. It 
was preceded by another important work due to Binyamini-Schmidt-Yafaev [BSY23]. In all, a large number 
of people have contributed to the proof in an essential way.
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S contains only finitely many maximal weakly atypical subvarieties W with the property 
that 〈W 〉ws ∩ Σ �= ∅.

The term maximal can be understood either as maximal among all weakly atypical 
subvarieties or maximal among those weakly atypical subvarieties W such that 〈W 〉ws ∩
Σ �= ∅. One can readily check that these notions coincide.

Theorem 1.3. Let S be a Shimura variety and let V be a subvariety of S. Then V contains 
only finitely many maximal atypical subvarieties the weakly special closures of which are 
special subvarieties.

Observe that a weakly atypical subvariety the weakly special closure of which is special 
is atypical. As before, the term maximal is unambiguous.

For Theorem 1.2 we rely on the André-Pink-Zannier conjecture for Shimura varieties 
of abelian type (see [RY21a]). For Theorem 1.3 we rely on the André-Oort conjecture 
(see [PST21]).

For a product of modular curves (and for semi-abelian varieties), these results were 
obtained by the first author in [Asl21]. While our current proof is a generalisation of the 
arguments of that paper, there are some important differences, including some techni-
calities related to Shimura varieties. In particular, in the modular setting (i.e. in Y (1)n), 
one can work with coordinates, which is not the case in Shimura varieties, seeing as 
these do not normally split as products of one-dimensional varieties. Also, we work with 
generalised Hecke orbits (as opposed to Hecke orbits), for the reason that the preimage 
of a Hecke orbit under a Shimura morphism may split into infinitely many Hecke orbits, 
whereas the preimage of a generalised Hecke orbit is itself a generalised Hecke orbit. 
This was a key observation of Richard-Yafaev (see [RY21b, Proposition 2.6]). Of course, 
working with generalised Hecke orbits makes the result more general.

We would like to note that two recent preprints by Barroero-Dill [BD24] (which is 
inspired by the present paper) and by Richard-Yafaev [RY24] contain conjectures and 
results closely related to the ones discussed here.

The paper is organised as follows. In Section 2 we recall some definitions from the 
theory of Shimura varieties and unlikely intersections. Section 3 is devoted to the André-
Oort, André-Pink-Zannier, and Mordell-Lang conjectures and the relations between 
them. In Section 4 we show that Mordell-Lang can be combined with geometric Zilber-
Pink to prove new results on unlikely intersections. In Appendix A we recall the relations 
between various notions in the theory of unlikely intersections (optimal, atypical, anoma-
lous, etc.).

2. Preliminaries

In this section, we briefly present the necessary preliminaries on Shimura varieties. 
Unless stated otherwise, (sub)varieties are geometrically irreducible and identified with 
their sets of complex points.
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2.1. Shimura varieties

Let (G,X) be a Shimura datum and let K be a compact open subgroup of G(Af). 
We assume that G is the generic Mumford-Tate group on X, seeing as this causes no 
loss of generality above. We obtain a complex quasi-projective algebraic variety

ShK(G,X) = G(Q)\(X × (G(Af )/K)),

which we refer to as a disconnected Shimura variety. We refer to any of its irreducible 
components as a Shimura variety (this terminology is slightly non-standard). As such, a 
Shimura variety is any variety of the form S = Γ\X, where X is a connected component 
of X and Γ is the congruence subgroup gKg−1∩G(Q)+ for some g ∈ G(Af ) and G(Q)+
the subgroup of G(Q) acting on X. Without loss of generality, we may always assume 
that g = 1. That is, we denote by S the image of X × {1} in ShK(G, X).

2.2. (Weakly) special subvarieties

For any Shimura subdatum (H, XH) of (G, X) and any connected component XH

of XH contained in X, the image of XH in S under the natural map π : X → S is a 
(closed) subvariety known as a special subvariety of S. We refer to XH as a pre-special 
subvariety of X.

More generally, if we decompose the quotient Had of H by its centre into a product 
H1 × H2 of two (permissibly trivial) normal Q-subgroups, we obtain a decomposition 
XH = X1×X2, and, for any x1 ∈ X1, the image of {x1} ×X2 in S is a subvariety known 
as a weakly special subvariety. (In particular, a special subvariety is weakly special.) We 
refer (as in [BD22, 3.4]) to the decomposition XH = X1 ×X2 as a Q-splitting.

A special subvariety of dimension zero is known as a special point. On the other hand, 
any point is a weakly special subvariety. Any subvariety W of S is contained in a smallest 
weakly special subvariety of S, known as its weakly special closure, denoted 〈W 〉ws. The
weakly special defect of W is defined as the difference

δws(W ) = dim〈W 〉ws − dimW.

2.3. Weakly optimal and (weakly) atypical subvarieties

Let V denote a subvariety of S. A subvariety W of V is known as weakly optimal in 
V if any subvariety of V strictly containing W has a strictly larger weakly special defect. 
In particular, W is an irreducible component of V ∩ 〈W 〉ws. On the other hand, W is 
known as (weakly) atypical for V if it is an irreducible component of the intersection of 
V with a (weakly) special subvariety T satisfying

dimW > dimV + dimT − dimS.
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2.4. Generalised Hecke orbits

For any x ∈ X and g ∈ G(Af ), we let [x, g] ∈ ShK(G,X) denote the class of (x, g) ∈
X × G(Af ). We denote by M = MT(x) the Mumford–Tate group of x (that is, the 
smallest Q-subgroup of G containing the image of x : S → GR). By Hom(M,G) we 
denote the set of homomorphisms defined over Q.

Following [RY21b, Section 2], we define the generalised Hecke orbit of x in X to be

H(x) = X ∩ {φ ◦ x : φ ∈ Hom(M,G)}

and, for any g ∈ G(Af ), we define the generalised Hecke orbit of [x, g] in ShK(G,X) to 
be

H([x, g]) = {[y, h] : y ∈ H(x), h ∈ G(Af )}.

If [x, g] ∈ S, we define its generalised Hecke orbit in S to be the intersection of H([x, g])
with S.

3. Mordell-Lang in Shimura varieties

Let S be a Shimura variety.

Definition 3.1. For a set Ξ ⊆S, we denote by Ξ the union of the generalised Hecke orbits 
in S of the points in Ξ. A subset Σ ⊆S is called a structure of finite rank if there is a 
set Ξ ⊆S, containing only finitely many non-special points, such that Σ = Ξ.

Remark 3.2. The terminology “structure of finite rank” is motivated by the analogy to 
the classical Mordell-Lang in the context of groups where its counterpart is a group of 
finite rank. Note that a structure of finite rank in our setting can be interpreted as a 
model-theoretic structure which, although not finitely generated, is sufficiently close to 
a finitely generated structure to be called of finite rank, though we propose no formal 
notion of rank in this generality.

Let Σ ⊆S be a structure of finite rank.

Definition 3.3. A weakly special subvariety of S is called Σ-special if it contains a point 
of Σ.

Lemma 3.4. A Σ-special subvariety contains a Zariski dense set of points of Σ.

Proof. Let W be a Σ-special subvariety. By definition, there exists a pre-special sub-
variety XH of X and Q-splitting XH = X1 × X2 (corresponding to Had = H1 × H2) 
such that W is equal to the image of {x1} ×X2 in S. Furthermore, there exists x2 ∈ X2



V. Aslanyan, C. Daw / Journal of Number Theory 260 (2024) 212–222 217
such that the image of x = (x1, x2) belongs to Σ. Since H2(Q) is dense in H2(R), the 
set Σ2 = H2(Q)+ · x2 is dense in X2, and the image of {x1} × Σ2 in S satisfies the 
requirements of the lemma. �

The Mordell-Lang conjecture for Shimura varieties is as follows.

Conjecture 3.5 (Mordell-Lang for S). Any subvariety V of S contains only finitely many 
maximal Σ-special subvarieties.

Next we show that this is equivalent to the following.

Conjecture 3.6 (Mordell-Lang for S). The Zariski closure of any subset of Σ is a finite 
union of Σ-special subvarieties.

Proof that Conjecture 3.5 implies Conjecture 3.6. Let Θ ⊆ Σ and let V = ΘZar. As-
sume that V is irreducible (the general case is similar) and, without loss of generality, 
assume that Θ = V ∩Σ. By Conjecture 3.5, V contains finitely many maximal Σ-special 
subvarieties. On the other hand, since points are weakly special subvarieties, every point 
in Θ is contained in a maximal Σ-special subvariety of V . �
Proof that Conjecture 3.6 implies Conjecture 3.5. Let V be a subvariety of S and let Θ
denote V ∩Σ. By Conjecture 3.6, ΘZar is equal to a finite union of Σ-special subvarieties. 
By Lemma 3.4, any Σ-special subvariety contained in V is contained in ΘZar. �

Now we recall the André-Oort and André-Pink-Zannier conjectures.

Theorem 3.7 (André-Oort for S; [PST21]). The Zariski closure of any set of special 
points is a finite union of special subvarieties. Equivalently, any subvariety V of S con-
tains only finitely many maximal special subvarieties.

Conjecture 3.8 (André-Pink-Zannier for S). Let Ξ ⊆ S be a subset of the generalised 
Hecke orbit of a point in S. Then the Zariski closure of Ξ is a finite union of Ξ-special 
subvarieties. Equivalently, any subvariety V of S contains only finitely many maximal 
Ξ-special subvarieties.

Ordinarily the conclusion of André-Pink-Zannier is that the irreducible components 
are (explicitly) only weakly special. However, since each component necessarily contains 
a point of Ξ, they are, by definition, Ξ-special.

Theorem 3.9 ([RY21a]). The André-Pink-Zannier conjecture holds when S is of abelian 
type.

Observe that André-Oort is a special case of Mordell-Lang, when Σ is the set of all 
special points, and André-Pink-Zannier is another special case, when Σ = {s} for an 
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arbitrary point s ∈ S. In fact, Mordell-Lang is simply the conjunction of these two 
conjectures.

Theorem 3.10. The André-Oort and André-Pink-Zannier conjectures imply the Mordell-
Lang conjecture.

Proof. We can write Σ = Σ0 ∪Σ1 ∪ . . . ∪Σk, where Σ0 contains only special points and 
each Σi with i = 1, . . . , k is equal to one generalised Hecke orbit in S. As such, we have

ΣZar =
k⋃

i=0
ΣZar

i .

By André-Oort, ΣZar
0 is a finite union of special subvarieties (each of which contains 

a point of Σ0). By André-Pink-Zannier, each ΣZar
i with i = 1, . . . , k is a finite union of 

Σ-special subvarieties. Therefore, ΣZar is a finite union of Σ-special subvarieties. �
Corollary 3.11. The Mordell-Lang conjecture holds when S is of abelian type.

4. Combining Mordell-Lang with geometric Zilber-Pink

Let S be a Shimura variety, let Σ ⊆S be a structure of finite rank, and let V be a 
subvariety of S.

Definition 4.1. A weakly atypical subvariety of V is called Σ-atypical if its weakly special 
closure is Σ-special.

Lemma 4.2. Any maximal Σ-atypical subvariety of V is weakly optimal in V .

Proof. Let W ⊆V be a Σ-atypical subvariety that is not weakly optimal. We will show 
that W is not maximal among all Σ-atypical subvarieties of V . Since W is not weakly 
optimal, there is Y such that W � Y ⊆V and δws(Y ) ≤ δws(W ). That is,

dim〈Y 〉ws − dimY ≤ dim〈W 〉ws − dimW < dimS − dimV,

where the last inequality follows from the fact that W is atypical. This implies that Y
is also an atypical subvariety of V . Moreover, 〈Y 〉ws contains 〈W 〉ws, which contains a 
point of Σ. Hence, 〈Y 〉ws is Σ-special and Y is Σ-atypical. We conclude that W is not 
maximal, as required. �
Theorem 4.3. Assume the Mordell-Lang conjecture. Every subvariety V of S contains 
only finitely many maximal Σ-atypical subvarieties.
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This is equivalent to the following (the non-trivial implication can be proven exactly 
as in [Asl21, Remark 2.5]).

Theorem 4.4. Assume the Mordell-Lang conjecture. For any subvariety V of S, there 
is a finite collection Δ of proper Σ-special subvarieties of S such that every Σ-atypical 
subvariety of V is contained in a subvariety from Δ.

Proof. Let W denote a maximal Σ-atypical subvariety of V .

Step 1: 〈W 〉ws comes from finitely many families.

By Lemma 4.2, W is weakly optimal in V . By [DR18, Proposition 6.3], there is a 
finite set Δ (depending only on V ) of triples (XH, X1, X2), where XH is a pre-special 
subvariety of X and XH = X1 ×X2 is a Q-splitting, such that

〈W 〉ws = π({x1} ×X2) for some (XH, X1, X2) ∈ Δ and x1 ∈ X1.

Step 2: Pulling back to SH.

Let ΓH be a congruence subgroup of H(Q)+ (the subgroup of H(Q) acting on XH) 
contained in Γ, and let Γ1 denote its image in H1(Q) under the natural morphism

H → Had = H1 × H2 → H1.

We obtain Shimura varieties SH = ΓH\XH and S1 = Γ1\X1 and the following diagram:

SH S

S1

φ

f

Since φ is a finite morphism, we can choose a component W̃ ⊆SH of φ−1(W ) with 
dim W̃ = dimW , and we choose a component Ṽ of φ−1(V ) containing W̃ . We have 
〈W̃ 〉ws = πH({x1} × X2), where πH : XH → SH denotes the natural morphism. In 
particular, putting z1 = Γ1x1 ∈ S1, we have W̃ ⊆ f−1(z1).

Step 3: There is a Zariski closed subset V ′ of Ṽ containing W̃ such that f(V ′) is a proper 
Zariski-closed subset of S1.

Note that f is closed as it extends to the (projective) Baily-Borel compactifications 
(see [Sat68], p231). If f(Ṽ ) � S1, we choose V ′ = Ṽ . Suppose, therefore, that f(Ṽ ) = S1. 
By the fibre dimension theorem (see [Sha13, Theorem 1.25]),

V ′ = {z ∈ Ṽ : dim Ṽ − dimX1 < dim f |−1
˜ (f(z))}

V
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is a proper Zariski closed subset of Ṽ and f(V ′) is a proper closed subset of S1. Since 
W̃ is weakly optimal in Ṽ , we have

dimXH − dim Ṽ ≥ dim〈Ṽ 〉ws − dim Ṽ > dim〈W̃ 〉ws − dim W̃ = dimX2 − dim W̃ .

In other words,

dim W̃ > dim Ṽ − dimXH + dimX2 = dim Ṽ − dimX1.

That is, W̃ ⊆ V ′ and we replace V ′ with an irreducible component containing W̃ .

Step 4: Applying Mordell-Lang to f(V ′).

Let ΣH := φ−1(Σ). By [RY21b, Proposition 2.6], the preimage of a generalised Hecke 
orbit in S is a generalised Hecke orbit in SH. Hence, the set ΣH is a structure of finite 
rank in SH. Similarly, Σ1 = f(ΣH) is a structure of finite rank in S1.

By André-Pink-Zannier, f(V ′) � S1 contains finitely many maximal Σ1-special sub-
varieties, which we denote T1, . . . , Tm � S1. Since 〈W̃ 〉ws is ΣH-special, z1 = f(〈W̃ 〉ws)
belongs to Σ1. Therefore, z1 ∈ Ti for some i ∈ {1, . . . , m} and so

W̃ ⊆ f−1(z1) = 〈W̃ 〉ws ⊆ f−1(Ti),

from which we conclude

W = φ(W̃ )⊆φ(f−1(Ti)) � S.

This finishes the proof. �
Since Mordell-Lang is known for Shimura varieties of abelian type (see Corollary 3.11), 

the conclusion of Theorems 4.3 and 4.4 hold unconditionally for such Shimura varieties. 
This proves Theorem 1.2. On the other hand, when Σ consists of all special points, we 
can apply André-Oort in Step 4 above instead of André-Pink-Zannier (so we do not need 
to assume S is of abelian type), yielding a proof of Theorem 1.3.
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Appendix A. Terminology in unlikely intersections

The number of different notions (atypical, optimal, anomalous,...) appearing in the 
subject has become rather large over the years. For the convenience of the reader, we 
recall a few of these, and the relations between them.

Let S be a Shimura variety and let V denote a subvariety of S. We have seen the 
notion of a weakly optimal subvariety. An optimal subvariety of V is the notion obtained 
by replacing the weakly special closure with the special closure 〈W 〉 (and the weakly 
special defect with the analogously defined special defect).

There are also the notions of anomalous and special anomalous subvariety (see [DR18], 
Definitions 7.1 and 15.1): a subvariety W of V is anomalous if

dimW > max{0,dimV + dim〈W 〉ws − dimS},

and it is special anomalous if it satisfies the same condition with 〈W 〉 in the place of 
〈W 〉ws.

The various implications between notions are laid out below. For the middle arrow on 
the top row, see [DR18, Corollary 4.5]. The other implications are straightforward. The 
label “if pos. dim.” means that the downward implication holds if the (weakly) atypical 
subvariety is positive dimensional. It has no relevance to any upward implication.

max. atyp. opt. weak. opt. max. weak. atyp.

atyp. weak. atyp.

max. sp. anom. sp. anom. anom. max. anom.

if pos. dim. if pos. dim.

if pos. dim. if pos. dim.

References

[Asl21] Vahagn Aslanyan, Some remarks on atypical intersections, Proc. Am. Math. Soc. 149 (2021) 
4649–4660.

[BD22] Gal Binyamini, Christopher Daw, Effective computations for weakly optimal subvarieties, J. 
Eur. Math. Soc. (2024), in press, available at https://doi .org /10 .4171 /jems /1408, 2022.

[BD24] Fabrizio Barroero, Gabriel Andreas Dill, Hecke orbits and the Mordell-Lang conjecture in 
distinguished categories, Preprint, available at arXiv :2401 .11193, 2024.

[BSY23] Gal Binyamini, Harry Schmidt, Andrei Yafaev, Lower bounds for Galois orbits of special points 
on Shimura varieties: a point-counting approach, Math. Ann. 385 (1) (2023) 961–973.

[DO21] Christopher Daw, Martin Orr, Unlikely intersections with E×CM curves in A2, Ann. Sc. Norm. 
Super. Pisa, Cl. Sci. XXII (5) (2021) 1705–1745.

[DO22a] Christopher Daw, Martin Orr, Quantitative reduction theory and unlikely intersections, Int. 
Math. Res. Not. 2022 (20) (2022) 16138–16195.

[DO22b] Christopher Daw, Martin Orr, Zilber-Pink in a product of modular curves assuming multi-
plicative degeneration, Preprint, available at arXiv :2208 .06338, 2022.

[DO23] Christopher Daw, Martin Orr, Lattices with skew-Hermitian forms over division algebras and 
unlikely intersections, J. Éc. Polytech. Math. 10 (2023) 1097–1156.

http://refhub.elsevier.com/S0022-314X(24)00061-1/bib66F28288285BA3062E385CCD554F3D3Bs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib66F28288285BA3062E385CCD554F3D3Bs1
https://doi.org/10.4171/jems/1408
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibE05ED7620FAF407E45B4A8EAAE33B86Bs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibE05ED7620FAF407E45B4A8EAAE33B86Bs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib42016A86E1C02AA797DB49485F896887s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib42016A86E1C02AA797DB49485F896887s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibCA615FE2BCA0BFDF41208BF70AC02E0Ds1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibCA615FE2BCA0BFDF41208BF70AC02E0Ds1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibBDD099F5A1F6AC458A749E1C5C437D88s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibBDD099F5A1F6AC458A749E1C5C437D88s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib734655D7006CB5084E7F8C597C7B0C17s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib734655D7006CB5084E7F8C597C7B0C17s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibD314ECF89BEE5E365F63D97646C3DFDCs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibD314ECF89BEE5E365F63D97646C3DFDCs1


222 V. Aslanyan, C. Daw / Journal of Number Theory 260 (2024) 212–222
[DR18] Christopher Daw, Jinbo Ren, Applications of the hyperbolic Ax-Schanuel conjecture, Compos. 
Math. 154 (9) (2018) 1843–1888.

[HP12] Philipp Habegger, Jonathan Pila, Some unlikely intersections beyond André-Oort, Compos. 
Math. 148 (1) (2012) 1–27.

[Pil14] Jonathan Pila, Special point problems with elliptic modular surfaces, Mathematika 60 (1) 
(2014) 1–31.

[Pil22] Jonathan Pila, Point-Counting and the Zilber-Pink Conjecture, CUP, 2022.
[PST21] Jonathan Pila, Ananth N. Shankar, Jacob Tsimerman, Canonical heights on Shimura varieties 

and the André-Oort conjecture, Preprint, available at arXiv :2109 .08788, 2021.
[RY21a] Rodolphe Richard, Andrei Yafaev, Generalised André-Pink-Zannier conjecture for Shimura 

varieties of abelian type, Preprint, available at arXiv :2111 .11216, 2021.
[RY21b] Rodolphe Richard, Andrei Yafaev, Height functions on Hecke orbits and the generalised André-

Pink-Zannier conjecture, Compos. Math. (2024), in press, available at arXiv :2109 .13718, 2021.
[RY24] Rodolphe Richard, Andrei Yafaev, A common generalisation of the André-Oort and André-

Pink-Zannier conjectures, Preprint, available at arXiv :2401 .03528, 2024.
[Sat68] Ichiro Satake, A note on holomorphic imbeddings and compactification of symmetric domains, 

Am. J. Math. 90 (1) (1968) 231–247.
[Sha13] Igor Shafarevich, Basic Algebraic Geometry 1, 3rd edition, Springer, 2013.

http://refhub.elsevier.com/S0022-314X(24)00061-1/bibE5F795E91E8390495852FCC95063DD1Ds1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibE5F795E91E8390495852FCC95063DD1Ds1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibB3566AC183B8CBCBB5833A0D516DB686s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibB3566AC183B8CBCBB5833A0D516DB686s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib3231C078EC2BE95946D0798FE5D42EC1s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib3231C078EC2BE95946D0798FE5D42EC1s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib7661E8C0222DF06AA5DDD7FB62540508s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib83B96B2E6F11F68C096CFD27E65BBA4Ds1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib83B96B2E6F11F68C096CFD27E65BBA4Ds1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib5600F3D5A8756765F6F2097B0E8E96FAs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib5600F3D5A8756765F6F2097B0E8E96FAs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibDA88E4557B62EB56FD226C7F463BC92As1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibDA88E4557B62EB56FD226C7F463BC92As1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib3FA525C8641C2A71402A6763BF2A30BEs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib3FA525C8641C2A71402A6763BF2A30BEs1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibF78C11405CD4672872CFE3B68D683988s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bibF78C11405CD4672872CFE3B68D683988s1
http://refhub.elsevier.com/S0022-314X(24)00061-1/bib6F15393AF7072E37141CB167C9B23A5Es1

	A note on unlikely intersections in Shimura varieties
	1 Introduction
	2 Preliminaries
	2.1 Shimura varieties
	2.2 (Weakly) special subvarieties
	2.3 Weakly optimal and (weakly) atypical subvarieties
	2.4 Generalised Hecke orbits

	3 Mordell-Lang in Shimura varieties
	4 Combining Mordell-Lang with geometric Zilber-Pink
	Data availability
	Acknowledgment
	Appendix A Terminology in unlikely intersections
	References


