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Towards the hadronic QCD spectrum 
from perturbative scattering amplitudes

[PB 2605.05349]

https://inspirehep.net/authors/1986599
https://arxiv.org/abs/2605.05349
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Motivation : analytic QCD spectrum

nonperturbative lattice QCD

decades of progress later

analytic numerical
['t Hooft 1974 "2D model of mesons"]

[Durr et al 0906.3599]

perturbative scattering amplitudes

goal

analytic 
mass gap

https://inspirehep.net/literature/89056
https://arxiv.org/abs/0906.3599
https://www.claymath.org/millennium/yang-mills-the-maths-gap/
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Proposed methodology

K = Kpert + Knonpert = ∑
n≥0

c(0)
n gn + ∑

i

e− Si
g ∑

n≥0

c(i)
n gn

alternative to an infinite tower of coupled Dyson-Schwinger integral equations

from all-loop calculation from transseries resurgence

mesonic Bethe-Salpeter equation requires 4-quark kernel

no truncation 
ambiguity

done here
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Subleading large  approximationNf

β0 = − ( 11
3

Nc −
2
3

Nf) < 0

3 = Nc < Nf < 5.5 Nc = 16.5

full theory : QCD in  with  colors and  light quarksd = 4 Nc = 3 Nf = 5

't Hooft : QCD in  
at leading order in 

 while 

d = 2

Nc → ∞ g2Nc = fixed

QCD in  
at subleading order in 

with  while 

d = 4 − 2ϵ

Nf → ∞ g2Nf = fixed

here

approximation

requirements :

weaker nonperturbative effects better convergence
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Analytic bare all-loop results

~10 MB of  
PolyLogs
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more on Amplitudes Meeting  
Tue 02.06.2026 2pm


