APPENDI X 2
Rovibrational G tensor for penta-atomic amine-like molecules
To illustrate our method, we derive the rovibrational G tensor of the simplest amine
molecule of atype NH,OH. It is a prototype of other amines of the first class because more
complex molecules can be constructed including additional bonds to this penta-atomic core.
For this molecule the internuclear vectors are chosen according to Figure 1. The

determination of the mass coefficients is elementary and gives
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The components of the G tensor are simply the dot products of the sand € vectors, given by
Egs. (11-13).

The rotation, vibration and Coriolis subtensors of the frame can be considered asthe G
tensor for ammonia-like molecules determined in Ref.(16). As the top part is not included in
the construction of the rotating MSA, it contributes only to the vibration and Coriolis tensor
elements. The total G tensor derived by hands is reported below. It has been checked

numerically by the method as described in Ref. (10).



A. 1. Thevibrational G tensor of the frame
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A. 2. The Coriolistensor of the frame
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A. 3. Therotatrional utensor
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A. 4. Thevibrational G tensor involving the top coor dinates
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A.5. The Coriolistensor involving the top coordinates

o __S,;Sinfcos¢ on S, sinfcosy o __(S,,cosacosg +sing)sind
g mr, y mr, ‘ mr,sing ’
o~ S,,C08¢ S, cosfcosy N S, ,[cosdf (7,) — cosasingsing,]
©omyr? mpr,r, My,
N S, j[cosdf (7;) —cosarsingsinT,] |
Mphls
ct__ S, cos¢ N S,1c0s6cosg S ,[cosdf (7,) —cosasingsinT,]
Y m,f,” mr,r, myr,r,
_ S;[cosdf (z;) —cosarsingsinz;]
INAN '
cl - 1 {SM COS CoS@+Sing N S, ;[cosdf (z,) — cosasingsint,] cosor
* sina m, myr,r,
N S, s[cosgf (75) —cosasingsinz;[cosa (S, COSarCOSP+Sing) cose}
myr.rs mr,r,

Cc’ = '1 [ 522,12 + S22,22 + 522,32 42 $:S,.f(7,) ) $,15:f (%) ) S,2S5f (71)]
Sino rnl,lrl rnZ,ZrZ rnB,BrS nbrer %rer rnOrZrS
~ coszoz{SZ,zsinz'2 .\ Szye,sinra}r S,,sing
sina \ myr, myriry mrr,sinég
_ cosé [32,155n¢ N S, ,[singf (7,) +cosacosgsin,] N S, i[singf (z,) + cosacos¢sinr3]]
Si n 6 r’nl,lrlz morlrz n})rlrS ,




C? =—— 1 (%1%21 + SZ,ZS,ZZ + SZ,3$,23 + SZ,lS,Z + 3,182,2 f (Tz) + %,182,3 + SZ,lS,S f(T3)
Sino rnl,lrl rnZ,ZrZ rn3,3r3 I(ni)rlr‘Z rrbrer
+ S,S55+39,S:; f( J 00320![51,25‘”72 Si,ssmfsj S, sing
7)) |+— + - :
myr,ry sina { myr, N A mr,r,siné
N cosf| S,sing N S ,[singf (7,) + cosacosgsing,] N S s[singf (7;) + cosacosgsinz,]
Si n 6 rT!L,lrl2 %rer %rer ’

C’ = C0520( S +21+ S, + 322,32 +2 $15,,f(7,) 42 $:5: (%) 42 S,2Sf (71)]
sin"x rr!I.,lrl rn’2,2r2 rnS,SrS n})rer rn)rlrS m)rzr3
_ cosa(1+cos’a) ( S, SinT, N S, sing, L1 COSEo0Sp S, ,c0sasing — cosg
sina My, mrf, ) sinesin@|  m,r? mrr,
_ cosocost S,;sing N S, ,[singf (z,) + cosacosgsing, | N S, [singf (7,) + cosacosgsing; |
sinesing | m,r’ my,r, myr, '

Here, the functions f(z,), (7,),w(z;) are defined for i =1,2,3 asfollows
f () =sin’ @+ cos’ acost,

x(z)=1-cosz, + f(7,),
w(z,) = cot® a + cosT,.
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