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Table S12

Internal coordinates used in the normal modes analysis for cyclobutadiene.

(Atom numbering as in Figure 1)

	S1 = (2-1/2)(r1,2 + r3,4)
	((C=C)s

	S2 = (2-1/2)(r1,2 - r3,4)
	((C=C)as

	S3 = (2-1/2)(r2,3 + r4,1)
	((C-C)s

	S4 = (2-1/2)(r2,3 - r4,1)
	((C-C)as

	S5 = (1/2)(r1,5 + r2,6 + r3,7 + r4,8)
	((C-H)s

	S6 = (1/2)(r1,5 - r2,6 + r3,7 - r4,8)
	((C-H)as

	S7 = (1/2)(r1,5 - r2,6 - r3,7 + r4,8)
	((C-H)as’

	S8 = (1/2)(r1,5 + r2,6 - r3,7 - r4,8)
	((C-H)as’’

	S9 = (1/2)((2,4,1 + (2,4,3 - (1,3,2 - (1,3,4)
	( ring

	S10 = (8-1/2)((5,4,1 - (5,2,1 + (6,1,2 - (6,3,2 + (7,2,3 - (7,4,3 + (8,3,4 - (8,1,4)
	((C-H)s

	S11 = (8-1/2)((5,4,1 - (5,2,1 + (6,1,2 - (6,3,2 - (7,2,3 + (7,4,3 - (8,3,4 + (8,1,4)
	((C-H)as

	S12 = (8-1/2)((5,4,1 - (5,2,1 - (6,1,2 + (6,3,2 - (7,2,3 + (7,4,3 + (8,3,4 - (8,1,4)
	((C-H)as’

	S13 = (8-1/2)((5,4,1 - (5,2,1 - (6,1,2 + (6,3,2 + (7,2,3 - (7,4,3 - (8,3,4 + (8,1,4)
	((C-H)as’’

	S14 = (2-1/2)((1,2,3,4 + (3,4,1,2)
	( ring

	S15 = (1/2)((5,4,1,2 + (6,1,2,3 + (7,2,3,4 + (8,3,4,1)
	((C-H)s

	S16 = (1/2)((5,4,1,2 + (6,1,2,3 - (7,2,3,4 - (8,3,4,1)
	((C-H)as

	S17 = (1/2)((5,4,1,2 - (6,1,2,3 - (7,2,3,4 + (8,3,4,1)
	((C-H)as’

	S18 = (1/2)((5,4,1,2 - (6,1,2,3 + (7,2,3,4 - (8,3,4,1)
	((C-H)as’’


ri,j is the distance between atoms Ai and Aj; i,j,k is the angle between vectors AkAi and AkAj; i,j,k,l is the dihedral angle between the plane defined by Ai, Aj, Ak and the plane defined by Aj, Ak, Al atoms;i,j,k,l is the angle between the vector AkAi and the plane defined by atoms Aj, Ak, Al.

