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The Wave functions of excited states
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Configuration interaction singles, CIS
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Brilluene Theorem
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Random phase approximation, RPA
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Coupled cluster singles, CCS
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EOM-CCSD
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Formaldehyde excited states
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1
1B1

1
1A1

CASSCF 3.14 4.36 5.04 9.56 11.31

CIS 3.92 4.77 5.40 10.38

EOMCCSD - 4.04 - 9.52 10.50

exp. 3.54 4.1 6.0 9.0 10.7



Time Dependent DFT (TD-DFT)

Теорема Runge-Grossa (1984)
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Single-particle density carries all the information

about evolution systems of interacting electrons.

It is determined by the potential



8

Теорема Runge-Grossa
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Теорія лінійного відгуку (Casid equation)
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Spectrum of naphthalene radical cation JCP, 111,1999,p.8904

(eV)

state UCIS BLYP B3LYP MRCISD CASPT2 Exp(EA)

2B2g 2.49

(0.65)

2.16

(0.32)

2.15

(0.31)

2.16

(0.32)

1.89

(0.05)

1.84

2B3g 3.53

(0.84)

2.78

(0.09)

2.99

(0.3)

2.94

(0.25)

2.70

(0.01)

2.69

2B3g 3.83

(0.58)

3.53

(0.28)

3.61

(0.36)

3.51

(0.26)

3.24

(-0.01)

3.25

2B2g 4.25

(0.23)

3.75

(-0.27)

3.92

(-0.1)

4.38

(0.36)

3.98

(-0.04)

4.02

2B2g 6.33

(1.78)

4.33

(-0.22)

4.65

(0.1)

5.14

(0.59)

4.44

(-0.11)

4.55

sd 0.97 0.25 0.26 0.37 0.06


