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Why? 
θf[F] = ∑

Δ

cΔ θf[gΔ] = 0

• Toy model for 1d crossing


         Want to understand “extremal” solutions
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• Additional constraints on top of crossing


[El-Showk Paulos] [Mazac] [Mazac Paulos] [Paulos Zan]
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Why? 
         Want to understand “extremal” solutions

basis of functionals θn[ − ] = ∮ dz fn(z) ( − )
1. Complete

2. Dual to a “sparse” spectrum:   θn[gΔm

] = δmn

“extremal” solution

FΔn
Δ = gΔ − ∑

n

θn[gΔ] gΔn

[El-Showk Paulos] [Mazac] [Mazac Paulos] [Paulos Zan]
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Recipe



Result 
 for large ∼ n−ϵ n

analytic for large n

Explicit bases of functionals  θn

3

dual to any  Δn = 2Δϕ + 2n + γn



Result 
 for large ∼ n−ϵ n

analytic for large n

Explicit bases of functionals  θn

• Explicit functional actions: 

• Interacting “extremal” solutions:

FΔn
Δ = gΔ − ∑

n
[∏

m≠n
( Δ − Δm

Δn − Δm
)] gΔn

θn[gΔ] = ∏
m≠n

( Δ − Δm

Δn − Δm
)

3

dual to any  Δn = 2Δϕ + 2n + γn



How?  θn[F] = ∮ dz fn(z) F(z) = ( fn, Disc(F))

 {real-analytic on (1,∞)}  {hyperfunctions on (1,∞)}

 
∈

 
∈

distributions test functions 

Dual 
fn Disc(F)
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How?  θn[F] = ∮ dz fn(z) F(z) = ( fn, Disc(F))

 {real-analytic on (1,∞)}  {hyperfunctions on (1,∞)} ⊂ L2 ⊂

 
∈

 
∈

distributions test functions 

Dual 

Constructed Schauder bases {fn} {Disc(gΔn
)}

fn Disc(F)

Paley-Wiener theorem:     entire functionθn(Δ) := θn[gΔ]

= ∏
m≠n

( Δ − Δm

Δn − Δm
)

Dual 
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h a n k    y o u !

2.  Analytic extremal solutions of 
     1d crossing equation?

Future 
directions… 1.  Numerics: Crossing+Locality

3.  Modified locality with  
     gauge or gravitational dressing
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