
Let V denote the matrix to define the normal mode, i.e.,

U = Vu , (68)

where U = (X,Px, Y, Py, Z, Pz) and u = (x, px, y, py, z, δ ≡ p− 1) are the normal and physical coordinates,
respectively. The matrix V can be expressed as

V = PBR6H , (69)

where
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with

a2 + detHx + detHy = 1 , (73)

b2 + detR = 1 . (74)

Symbols I,J2, Hx,y, r, Bx,y,z, Px,y,z above are 2 by 2 matrices:
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(
1 0
0 1

)
, (75)
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Matrices Hx,y define dispersions as 
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