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» CC wave function

V=c'o where @ is a reference wave function (1)

> Excitation operator
T=T+T,+...+Ty (2)
> Exponential ansatz
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ZAE Excitation operators

> Singles
To = ZZ G @
a amplltudes
» Doubles
Lo=>" o (5)
i<j a<b =~

excited determinants

» FCI wave function

V=(1+No=(0+T,+T,+T,+...)¢ (6)
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> Schrodinger equation

FW) = E[W) = fle’ |0) = Ee' |¢) = e T Hel ) = E|®)  (7)

H = similarity transform
> Variational CC energy (factorial complexity)
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> Projected CC energy
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z A E Amplitude equations

> Amplitude equation for single amplitudes

(P H|P) =0 = (10)

1
> Amplitude equation for double amplitudes
(OP|HI®) =0 = P (11)
» Amplitude equation for n-tuple amplitudes

(O |H®) =0 = > (12)
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£ &= Pair CCD (pCCD)

» Weset T = T, (CCD) and we restrict the excitation manifold to electron pairs (p)

TIo) =)t |o%) (13)
» pCCD energy and amplitude equation
E= (®H|®) + )t (iiaa) (14)
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= = :
= = Bézout’s number

> “Bézout’s number gives an upper bound to the number of solutions of a set of

polynomial equations”
Neq

B:Hd,' (16)

» For pCCD, Bézout’s number is 2°" where O and V are the number of occupied and
virtual orbitals
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FIG. 3. Dissociation of equally spaced hydrogen chains. Top panel: Dif-
ferences between DOCI and pCCD energies (AE, defined in Eq. (27)) per
electron pair. Bottom panel: Deviations in the overlap (1 - S, with S defined
in Eq. (28)) per electron pair.
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FIG. 4. Dissociation of equally spaced hydrogen chains in the canonical
RHF basis rather than the pCCD-optimized basis used elsewhere. Top panel:
Differences between DOCT and pCCD energies (AE, defined in Eq. (27)).
Bottom panel: Deviations in the overlap (1 - S, with S defined in Eq. (28)).
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