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Resources

My IPAC 2024 Lectures:
https://www2.math.upenn.edu/~jhaglund/IPAC/2024.html

Anna Pun’s 2021 Lectures:
https://www2.math.upenn.edu/~jhaglund/IPAC/2021.html

https://www2.math.upenn.edu/~jhaglund/IPAC/2024.html
https://www2.math.upenn.edu/~jhaglund/IPAC/2021.html


Hall-Littlewood Examples
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Root Ideals
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Catalan Function Examples

Parabolic Hall-Littlewood polynomials Hη,λ = H(R+
η , λ)

η = (1, 2, 3, 3) R+
η =

k-Schur functions s
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Catalanimal Example

Special case: R+ = Rq = Rt ⊇ Rqt

Rt \ Rqt

Rqt

H(R+,R+, {α13}, 111)

= polσ

(
x1x2x3(1− qtx1/x3)∏

1≤i<j≤3(1− qxi/xj)(1− txi/xj)

)
= · · ·
= s111 + (q2 + qt + t2 + q + t)s21 + (q3 + q2t + qt2 + t3 + qt)s3

= ω∇e3



Elliptic Hall Algebra E

Λ(m,n) = Λ(Xm,n) ∼= Λ
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Negut Catalanimal

Special case: R+ = Rq = Rt ⊇ Rqt

Rt \ Rqt

Rqt
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H(R+,R+, [R+,R+], γ) = polσ

(
xγ
∏

i+1<j(1− qtxi/xj)∏
i<j(1− qxi/xj)(q − txi/xj)
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Some (1, 1)-Cuddly Catalanimals

Special case: R+ ⊇ Rq ⊇ Rt ⊇ Rqt
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Catalanimals and shuffle theorems

E+ S

E+ ↷ 1 ∈ Λ
Tame Catalanimal
(explicit description)

Algebraic quantity Combinatorial quantity

∼

Cauchy formula



Mystery

(0, s)

(r , 0)


