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TABLE S1. Transition dipole elements for the 𝐴2Πu一X2Σ+
g   and B2Σ+

𝑢 一X2Σ+
g  transitions of the nitrogen molecular ion (in atomic units). The absolute values 

are taken from the measured Einstein coefficients in Ref. [19] with the signs obtained from the solution of the nonlinear Schrodinger equation. 

 X2Σ+
g

𝐴2Πu
v = 0 v = 1 v = 2

v' = 0 0.249 -0.213 0.114
v' = 1 0.211 0.066 -0.201
v' = 2 0.138 0.176 -0.050
v' = 3 0.081 0.167 0.105
v' = 4 0.044 0.122 0.157

             X2Σ+
g

𝐵2Πu
v = 0 v = 1 v = 2

v' = 0 0.818 0.533 0.282
v' = 1 0.509 -0.483 -0.564
v' = 2 0.178 -0.591 0.230
v' = 3 -0.033 0.269 -0.595
v' = 4 0.0005 0.054 -0.336


