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Modern S-matrix bootstrap
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3+1d needs the dual problem
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we would like to explore the space without assuming such structures, use the bootstrap to discover them

dual problem |/




3+1d primal problem setup
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lll-posed problem & regularization

F = ]C P Fredholm equation of first kind

; continuous kernel: ill-posed problem

a small error in the data can change the solution drastically
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Generalized dispersion relation
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by choosing K, relate amplitude to physical region



primal — dual
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Single pion dual problem

boundary of space of S-matrices
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dual partial waves have the physical information




INE

25

2.0

b
~
ol
ol

Wl
~—

dual without assuming threshold pole
A

primal assuming
threshold pole

primal without assuming threshold pole

log Mreg



P _ ; primal assuming threshold pole
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Conclusions

Dual problem has practical advantages for S-matrix bootstrap
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Useful tool to explore the space of S-matrices in 3+1 dimensions
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