
4th-‐order	  Taylor	  Expansion	  PES

Quartic	  Force	  Field	  (QFF)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

3rd	  and	  4th-‐order	  terms	  by	  numerical	  differentiations

(9)
1



(10)

(11)

(12)

n-‐mode	  represenation (nMR)	  QFF

(13)

(14)

(15)

(16)

(17)

2



Grid	  PES
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Lagrange	  interpolation	  of	  ab	  initio	  energy	  based	  on	  DVR	  
grid	  points,	  𝑄"
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(ex.)	  when	  M	  =	  1:
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Multiresolution	  method
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(31)
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[r]	  :	  Resolution	  (QFF/Grid,	  level	  of	  ab	  initio)

Multiresolution	  PES

(ex.)	  Divide	  the	  resolution	  by	  coupling	  order:
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(38)

(39)

(40)

(41)

(37)

Mode	  Coupling	  Strength

(33)

(34)

(35)

(36)

Perturbation	  theory	  based	  on	  HO

-‐ 2-‐mode,	  1st	  order:

-‐ 2-‐mode,	  2nd	  order:

MCS2
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(46)

(45)

(43)

(44)

(42)

-‐ 3-‐mode,	  2nd	  order:

MCS3

-‐ 4-‐mode,	  2nd	  order:

MCS4
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2MCS 3MCS 4MCS
MCS > 1 direct 13 3 2

1e-4 < MCS < 1 QFF 2 10 1
MCS < 1e-5 neglect 0 7 12

2MCS 3MCS 4MCS
MCS > 1 direct 58 17 28

1e-4 < MCS < 1 QFF 8 54 36
MCS < 1e-5 neglect 0 149 431

2MCS 3MCS 4MCS
MCS > 1 direct 202 260 124

1e-4 < MCS < 1 QFF 658 9684 34185
MCS < 1e-4 neglect 1 1536 77621

H2CO

C2H4

Guanine	  (C5N5OH5)
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