
Supplementary Information to

Fingerprint region of the formic acid dimer: variational

vibrational computations in curvilinear coordinates
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TABLE I. Normal coordinate definition of FAD corresponding

to the QB16-PES: equilibrium structure, ciα in bohr with i =

1(H(A)), 2(H(A)), 5(O(A)), 6(O(A)), 9(C(A)), 3(H(B)), 4(H(B)), 7(O(B)), 8(O(B)), 10(C(B))

and α = x, y, z, and lαi,j elements used to calculate the Qj dimensionless normal

coordinates (j = 1, . . . , 24). The harmonic frequencies, ν̃HO in cm−1, are also given in the

table. riα = ciα +
∑24
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(Table I continued.)
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TABLE II. Curvilinear normal coordinate definition of FAD corresponding to the QB16-

PES and the internal coordinate definition of Sec. II.A: equilibrium value of the internal

coordinates ξ
(eq)
i with i = 1, . . . , 6 and Li,j coefficients (j = 1, . . . , 6) corresponding to

the Qj curvilinear normal coordinates. The harmonic frequencies, ν̃HO in cm−1, are also

given in the table. ξi = ξ
(eq)
i +

∑6
j=1QjLi,j

Q1 Q2 Q3 Q4 Q5 Q6

ν̃HO 65.757 155.438 160.447 222.384 262.267 328.281

Li,j:

R 5.6805167586 0 −0.0000000490 0 0.1480298121 0.0078114080 0

cos θ −0.3330272401 0 −0.0344289689 0 0.0119751350 −0.0482796603 0

φ 4.7123889804 0.0890745125 0 0.0926450828 0 0 0.0616821979

α 3.1415926536 0.0101279780 0 −0.1158548265 0 0 0.0947600155

cos β 0.3330274046 0 −0.0344289590 0 −0.0119753490 0.0482796630 0

γ 1.5707963268 −0.0931639847 0 0.0759836591 0 0 0.0692761166
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FIG. 1. Ψ0 with ν̃0 = 1532.9 cm−1 obtained with GENIUSH using the 8D(It) curvilinear

KEO and the QB16-PES.
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FIG. 2. Ψ1 with ν̃1 − ν̃0 = 70.5 cm−1 (see also caption to Figure 1).
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FIG. 3. Ψ2 with ν̃2 − ν̃0 = 140.9 cm−1 (see also caption to Figure 1).
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FIG. 4. Ψ3 with ν̃3 − ν̃0 = 162.2 cm−1 (see also caption to Figure 1).
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FIG. 5. Ψ4 with ν̃4 − ν̃0 = 191.4 cm−1 (see also caption to Figure 1).
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FIG. 6. Ψ5 with ν̃5 − ν̃0 = 207.7 cm−1 (see also caption to Figure 1).
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FIG. 7. Ψ6 with ν̃6 − ν̃0 = 211.1 cm−1 (see also caption to Figure 1).
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FIG. 8. Ψ7 with ν̃7 − ν̃0 = 232.6 cm−1 (see also caption to Figure 1).
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FIG. 9. Ψ8 with ν̃8 − ν̃0 = 239.4 cm−1 (see also caption to Figure 1).
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FIG. 10. Ψ9 with ν̃9 − ν̃0 = 253.5 cm−1 (see also caption to Figure 1).
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FIG. 11. Ψ10 with ν̃10 − ν̃0 = 262.0 cm−1 (see also caption to Figure 1).
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FIG. 12. Ψ11 with ν̃11 − ν̃0 = 277.3 cm−1 (see also caption to Figure 1).
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FIG. 13. Ψ12 with ν̃12 − ν̃0 = 280.4 cm−1 (see also caption to Figure 1).
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FIG. 14. Ψ13 with ν̃13 − ν̃0 = 302.9 cm−1 (see also caption to Figure 1).
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FIG. 15. Ψ14 with ν̃14 − ν̃0 = 309.8 cm−1 (see also caption to Figure 1).
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