
Table 1: Orbital quantum number assignment for the leading-twist parameter ⌫ for baryon
trajectories according to parity P and internal spin S.

S = 1

2
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P = + ⌫ = LB ⌫ = LB + 1
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P = – ⌫ = LB + 1

2

⌫ = LB + 1

4 Baryon-Meson Supersymmetry185

4.1 The Superpartner of the Nucleon Trajectory186

In the case of baryons, the assignment of the leading-twist parameter ⌫ in Eqs. (9,187

10), as given in Table 1 [12], successfully describes the structure of the light baryon188

orbital and radial excitations 7. The assignment ⌫ = LB for the lowest trajectory, the189

nucleon trajectory, is straightforward and follows from the stability of the ground state190

– the proton – and the mapping to LF quantized QCD.191

The bound-state equations for the nucleon trajectory are (cf. Eqs. (9, 10)):192
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We will now search for the meson supersymmetric partners of the nucleon trajectory.193

We choose as starting point the leading-twist chirality component  +

J (⇣) which satisfies194

(42). With the identifications x = ⇣, f � 1

2

= LB and � = �B, the plus chirality195

component  +

J (⇣) is also an eigenfunction of G
22

, Eq. (40). On the other hand, the196

supersymmetric partner satisfies G
11

, (39), which should describe a meson trajectory.197

Indeed, the Hamiltonian G
11

with the above mentioned substitutions agrees with the198

bound-state equation (5) for mesons with J = LM , provided we identify f + 1

2

= LM =199

LB +1 and set �M = �B. The lowest state on the mesonic trajectory, with J = LM = 0 –200

the pion– is massless in the chiral limit. It corresponds to a negative value of f , namely201

7The ‘leading-twist’ assignment referred to here is the e↵ective twist of the baryonic quark-cluster
system; it is thus equal to two. This is in distinction to the usual application of twist for hard exclusive
processes which emerges when the baryon cluster is resolved at high momentum transfer and is thus
equal to the total number of components
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