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Light-front QCD

Ordinary time Light-front time

𝑥! = 𝑥" + 𝑥#

LF Schrodinger-like Equation in the conformal limit

𝑥 =
𝑘!

𝑃!
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Holographic dictionary

𝜁 ↔ 𝑧$

𝐿% = (𝜇𝑅)%+(2 − 𝐽)%

Light front transverse distance maps onto 5th dimension of AdS

(Orbital angular momentum)2 maps onto (AdS mass parameter x radius)2 and spin  



Unique confinement potential 

𝜅 : emerging mass scale !

Confinement in physical spacetime⟺ dilaton field in AdS

Quadratic dilaton/potential is required by underlying conformal symmetry



Supersymmetric light-front holography

Each baryon has two supersymmetric partners: a meson and a tetraquark

Brodsky, de Teramond, Dosch, Lorce, Phys. Lett. B 759 (2016)
Dosch, de Teramond, Brodsky, Phys. Rev. D 95 034016 (2017)
Neilson, Brodsky, Phys. Rev. D 97 114001 (2018)

quark-antiquark quark-diquark quark-diquark diquark-antidiquark
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A universal holographic mass scale 

Universal holographic wavefunction for ground state 

Fourier conjugate to 𝜁

Brodsky, de Teramond, Dosch, Lorce (2013)

𝑘&% →𝑘&%+𝑚% For massive quarks
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Quark masses and spins

• For a successful phenomenology, we need to account for dynamical effects of quark masses and spins

Mesons (quark-antiquark) Nucleons (quark-diquark)

𝐵 ≫ 1
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EM transition form factors

𝑉 → 𝑃 + 𝛾∗
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Predictions for radiative decay widths

Pure 𝛾$



Predictions for the transition form factors

𝜔 → 𝜋 + 𝛾∗ 𝜑 → 𝜋 + 𝛾∗
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Nucleon EM elastic form factors 

•M. Ahmady, D. Chakraborti, 
C. Mondal, R. Sandapen, E-
print: 2105.02213 [hep-ph]

•Excellent agreement at low 
momentum transfer

•Large uncertainties for 
neutron where LO 
contributions tend to cancel 
out 

https://arxiv.org/abs/2105.02213


Predictions for the EM radii of nucleons
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Conclusions & Acknowledgements

• Light hadrons share a universal holographic wavefunction which is modified 
differently by their spin structures

• This research is supported by the Natural Sciences and Engineering Research 
Council of Canada


