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Figure 1: Meson-nucleon superconformal connection. The predicted value of M2 in units of
4λ for mesons with S = 0 (red triangles), and baryons with S = 1

2 (blue squares) is plotted
vs the orbital angular momentum L. The π-meson has no baryonic partner. The baryon
quantum number assignment is taken from Ref. [12]. Nucleon trajectories for Jz = Lz ± Sz

are degenerate.

whereas for the nucleons
√
λB = 0.49 GeV [14]. This makes the b1 heavier than its

supersymmetric partner, the nucleon. In terms of LFHQCD this indicates that for this

internal spin configuration, the confining force between the spectator and the cluster in

the baryon is weaker than between the constituents of the meson; this makes the meson

a more compact object since ⟨r2⟩ ∼ 1/λ. Second, the negative parity nucleon states

are systematically higher than the nucleons with positive parity, a fact which in LF

holographic QCD has been taken into account phenomenologically by the half-integer

twist assignment ν = L + 1
2 given in Table 1. It is expected that this effect could

be explained by the different quark configurations and symmetries of the baryon wave

function [20, 21, 22] 9.

The nucleon-meson superpartner pairs are plotted in Fig. 2 with their measured

masses. The observed difference in the squared masses of the supersymmetric partners

indicates that the most important breaking of supersymmetry is due to the difference

9In Ref. [22] it is suggested that this parity level-shift effect in baryons could be a consequence of
the tunneling of the spectator quark into the cluster.
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