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Landau Singularities



A Microlocal/D-module approach



Some Recent Approaches

I Polynomial reduction: Brown [0910.0114] and Panzer [1403.3385]
I Principal -determinant: Klausen [2109.07584] Dlapa, Helmer,

Papathanasiou, FT [2304.02629]
I Principal Landau Determinant: Fevola, Mizera, Telen

[2311.14669, 2311.16219]
I Polynomial reduction: Correia, Giroux, Mizera [2503.16601]
I Hypergeometric discriminants: Matsubara-Heo [2505.13163]

Principal -determinant only really works at one-loop. However, it
is the we should achieve for higher loops as well:
(i) Full description of the characteristic cycle, and

I Achieved by our work and by Matsubara-Heo.
(ii) specialized methods for calculations.

I Needs to be done.
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This description encodes even more:

The is

(

Z
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Z
M)) = [� ( �):

Let be a solution of the system:

(

Z
M) � = :

Then the singularities ( ) of satisfy:

( ) � (

Z
M);

is outside of ( ), especially outside of (
R

M).

The () encodes:
I Landau singularities
I Number of master integrals, on and off singularities
I Solution of PDE is microanalytic outside of (

R
M)
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