Vibrational Mgller Plesset Perturbation Theory

Zero-th order Hamiltonian and Energy
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VMP2 energy
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VMP2-(k) energy
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Vibrational Quasi-degenerate Perturbation Theory
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P and Q space
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Similarity transform

Hye = UTHU, (16)
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(ﬁeff)X = PHegQ + PHegrQ = 0. (18)

Perturbative expansion

Approximate solution in the P space
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1st-order QDPT = truncated VCI

(/|35 p) = (v |,

2nd-order QDPT
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If P space component is only one (p), QDPT2 reduces to PT2,
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P and Q space construction based on A,

K. Yagi and H. Otaki, JCP 140, 084113 (2014).

Target state(s): t P,
A(t,k)={t'11< Ay <k}. t=p, R -
— P A(p,.)

A(p;k)
Ps pace (d egenerate state S) Figure 2. Illustration of P space construction algorithm.

1. For p’ such that 4pp’ <Kk,
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2. Pruning based on VCl in P space
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3. Repeat this procedure for N, times.

Gen

Q space (non-degenerate states)

Opp =A'(p,k)NA'(p', k). ;
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Figure 3. Plots of the error of VMP2 and VQDPT2 frequencies from
VCI-(6) frequencies for the resonance states of H,CO. VMP2 and
VQDPT?2 used k = 4 and Ny, = 3. The label i, denote the n-th excitated
states of the i-th vibrational mode. The mode number is, 1: CH, sym-
metric stretch, 2: CO stretch, 3: CH, bending, 4: CH, wagging, 5: CH,
anti-symmetric stretch, 6: CH, rocking.
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