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1.     Supplementary materials


Table 1.    Definition of spin orbit integrals for  CH−   depicted in  Figure 1 up  to Figure 3.

i h A’1∆;ms = 0 | LxSx  | C3Πx;ms = 1i =A’1∆—C3Π
i h E’1Σ− ;ms  = 0 | LxSx  | C3Πx;ms = 1i =E’1Σ− —C3Π
i h A’1∆;ms = 0 | LxSx  | A3Πx;ms = 1i =A’1∆—A3Π
i h E’1Σ− ;ms  = 0 | LxSx  | A3Πx;ms = 1i =E’1 Σ− —A3Π
i h C’1Πy ;ms  = 0 | Lz Sz  | C3Πx;ms = 1i =C’1Π—C3Π
i h C’1Πy ;ms  = 0 | Lz Sz  | A3Πx;ms = 1i =C’1Π—A3Π
i h C’1Πx;ms  = 0 | LxSx  | X3Σ− ;ms  = 1i =C’1 Π—X3 Σ−
i h C’1Πx;ms  = 0 | LxSx  | B3Σ− ;ms  = 1i =C’1Π—B3 Σ−
i h C’1Πx;ms  = 0 | LxSx  | E3∆;ms = 1i =C’1Π—E3∆
i h A3 Πx;ms  = 0 | LxSx  | X3 Σ− ;ms  = 1i =A3Π—X3Σ−
i h A3 Πx;ms  = 0 | LxSx  | B3Σ− ;ms  = 1i =A3 Π—B3Σ−
i h A3 Πx;ms  = 0 | LxSx  | E3∆;ms = 1i =A3Π—E3 ∆
i h C3Πx;ms = 0 | LxSx  | X3 Σ− ;ms  = 1i =C3Π—X3Σ−
i h C3Πx;ms = 0 | LxSx  | B3Σ− ;ms  = 1i =C3 Π—B3Σ−
i h C3Πx;ms = 0 | LxSx  | E3∆;ms = 1i =C3Π—E3 ∆
i h A3Πx;ms = 1 | LxSx  | 5Σ− ;ms  = 2i =A3Π—5 Σ−
i h C3Πx;ms = 1 | LxSx  | 5Σ− ;ms  = 2i =C3Π—5 Σ−
i h C3Πx;ms = 1 | Lz Sz  | C3Πy ;ms  = 1i =C3Π—C3Π
i h A3Πx;ms = 1 | Lz Sz  | C3Πy ;ms  = 1i =A3Π—C3Π
i h A3Πx;ms = 1 | Lz Sz  | A3Πy ;ms  = 1i =A3Π—A3Π
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Table 2.    Definition of spin orbit integrals for  NH−   depicted in  Figure 4 up  to Figure 7.
i h B2 ∆;ms = −0.5 | LxSx  | X2Πy ;ms  = 0.5i =B2∆—X2 Π
i h D2 Σ+ ;ms  = −0.5 | LxSx  | X2Πy ;ms  = 0.5i =D2Σ+ —X2 Π
i h C2Σ+ ;ms  = −0.5 | LxSx  | X2Πy ;ms  = 0.5i =C2Σ+ —X2 Π
i h B2 ∆;ms = −0.5 | LxSx  | E2 Πy ;ms  = 0.5i =B2∆—E2Π
i h D2 Σ+ ;ms  = −0.5 | LxSx  | E2Πy ;ms  = 0.5i =D2Σ+ —E2Π
i h C2Σ+ ;ms  = −0.5 | LxSx  | E2 Πy ;ms  = 0.5i =C2Σ+ —E2Π
i h X2Πx;ms = −0.5 | LxSx  | A2Σ− ;ms  = 0.5i =X2Π—A2Σ−
i h E2 Πx;ms  = −0.5 | LxSx  | A2Σ− ;ms  = 0.5i =E2Π—A2Σ−
i h X2Πx;ms = −0.5 | LxSx  | B2∆;ms = 0.5i =X2Π—B2 ∆
i h E2 Πx;ms  = −0.5 | LxSx  | B2 ∆;ms = 0.5i =E2Π—B2 ∆
i h X2Πx;ms = 0.5 | Lz Sz  | X2Πy ;ms  = 0.5i =X2Π—X2Π
i h X2Πx;ms = 0.5 | Lz Sz  | E2Πy ;ms  = 0.5i =X2Π—E2Π
i h E2 Πx;ms  = 0.5 | Lz Sz  | E2Πy ;ms  = 0.5i =E2Π—E2 Π
i h B2 ∆;ms = 0.5 | Lz Sz  | A2Σ− ;ms  = 0.5i =B2∆—A2Σ−
i h D2 Σ+ ;ms  = 0.5 | Lz Sz  | A2 Σ− ;ms  = 0.5i =D2Σ+ —A2Σ−
i h C2Σ+ ;ms  = 0.5 | Lz Sz  | A2Σ− ;ms  = 0.5i =C2Σ+ —A2Σ−
i h B2 ∆;ms = 0.5 | Lz Sz  | B2 ∆;ms = 0.5i =B2∆—B2∆
i h D2 Σ+ ;ms  = 0.5 | Lz Sz  | B2∆;ms = 0.5i =D2Σ+ —B2 ∆
i h C2Σ+ ;ms  = 0.5 | Lz Sz  | B2 ∆;ms = 0.5i =C2Σ+ —B2∆
i h A2Σ− ;ms  = 0.5 | LxSx  | B’4Πx;ms  = 1.5i =A2Σ− —B’4Π
i h D2 Σ+ ;ms  = 0.5 | Lz Sz  | C’4 Σ− ;ms  = 0.5i =D2 Σ+ —C’4 Σ−
h D2Σ+ ;ms  = 0.5 | Ly Sy | B’4 Πx;ms  = 1.5i =D2Σ+ —B’4Π
h C2Σ+ ;ms  = 0.5 | Ly Sy | B’4Πx;ms  = 1.5i =C2 Σ+ —B’4Π
h B2∆;ms = 0.5 | Ly Sy | B’4Πx;ms  = 1.5i =B2∆—B’4Π
i h X2Πy ;ms  = 0.5 | Lz Sz  | B’4Πx;ms  = 0.5i =X2 Π—B’4 Π
i h E2Πy ;ms  = 0.5 | Lz Sz  | B’4Πx;ms  = 0.5i =E2Π—B’4Π
i h X2Πx;ms = 0.5 | LxSx  | A’4Σ− ;ms  = 1.5i =X2Π—  A’4Σ−
i h E2Πx;ms = 0.5 | LxSx  | A’4Σ− ;ms  = 1.5i =E2Π—  A’4Σ−
i h X2Πx;ms = 0.5 | LxSx  | C’4Σ− ;ms  = 1.5i =X2Π—  C’4Σ−
i h E2Πx;ms = 0.5 | LxSx  | C’4Σ− ;ms  = 1.5i =E2Π—  C’4 Σ−
i h B2∆;ms = 0.5 | Lz Sz  | C’4Σ− ;ms  = 0.5i =B2∆—C’4Σ−
i h B2∆;ms = 0.5 | Lz Sz  | A’4Σ− ;ms  = 0.5i =B2∆— A’4 Σ−
i h D2 Σ+ ;ms  = 0.5 | Lz Sz  | A’4 Σ− ;ms  = 0.5i =D2 Σ+ — A’4Σ−
i h C2Σ+ ;ms  = 0.5 | Lz Sz  | A’4Σ− ;ms  = 0.5i =C2 Σ+ — A’4Σ−
i h B2 ∆;ms = 0.5 | Lz Sz  | C’4Σ− ;ms  = 0.5i =B2∆— C’4Σ−
i h D2 Σ+ ;ms  = 0.5 | Lz Sz  | C’4 Σ− ;ms  = 0.5i =D2 Σ+ — C’4Σ−
i h C2Σ+ ;ms  = 0.5 | Lz Sz  | C’4Σ− ;ms  = 0.5i =C2 Σ+ — C’4Σ−
i h B’4Πy ;ms  = 0.5 | LxSx  | A’4Σ− ;ms  = 1.5i =B’4Π—A’4Σ−
i h B’4Πx;ms  = 0.5 | LxSx  | C’4Σ− ;ms  = 1.5i =B’4Π—  C’4Σ−
  i h B’4Πx;ms = 1.5 | Lz Sz | B’4Πx;ms = 1.5i =B’4 Π— B’4 Π 	
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Figure 1.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  C-H  internuclear axis.  The  definitions
are  given  in Table 1.
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Figure 2.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  C-H  internuclear axis.  The  definitions
are  given  in Table 1.
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Figure 3.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  C-H  internuclear axis.  The  definitions
are  given  in Table 1.
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Figure 4.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  N-H internuclear axis.  The  definitions
are  given  in Table 2.
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Figure 5.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  N-H internuclear axis.  The  definitions
are  given  in Table 2.
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Figure 6.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  N-H internuclear axis.  The  definitions
are  given  in Table 2.










30.00

B'4Π−B'4Π


D2Σ +-A2Σ -

20.00Spin-Orbit Coupling/cm-1






10.00





0.00

B2∆−A2Σ -



B2∆−B2∆

B2∆−A'4Σ -


C2Σ +-E2Π

C2Σ +-C'4Σ -

-10.00

A2Σ --B'4Π




2.80                3.20                3.60                4.00                4.40                4.80

NH/Bohr

Figure 7.   Evolution of the  spin-orbit coupling (in  cm−1 ) along  the  N-H internuclear axis.  The  definitions
are  given  in Table 2.
