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The most time consuming step in the ADC(2) calculation is definitely the construction of the so-called

o-vector, defined as

for the I-th root. Due to the eigenvalue dependence of the effective response matrix, A has to be
diagonalized for each excited state till the convergence of the excitation energy is achieved. The explicit
form of the o-vector is presented in the Table below. The non-iterative excitation energy, which can be

calculated in a very similar fashion to the doubles correction of CIS(D) energy, is written as
wNon—IteTative _ XCIS([) . A(WCIS)XCIS(I)

for I-th excited state. In this code, as a preliminary step the CIS equation is solved in order to generate
the guess energy and vectors for use in the simultaneous expansion method (SEM). So, the non-iterative
correction can be calculated as a I-th diagonal element of the Davidson mini-Hamiltonian at the first
iteration.

Table: The o-equation and intermediate tensors for the ADC(2) model.

Nature Formula
Amplitude  Kjqjp, < %
DC Xij = D kap Kiakn(jalkb)
DC Xab < 22450 Kiaje(ibljc)
DCHADC(1)  Aigji ¢ 8ij0ab(Faa — Fii) + 2(ialjb) — (ijlab) — 5(1 + PioPjp)dij (XL, + Xab)
DC Dia+ X,p(20ialib) — (iblja))bss
DC Eiq < 3~ Kiajobjp
DC Tia <= 5 2 Kiap Db
DC Tia < 3 2 j(2(ialjb) — (iblja)) Ejp
OR Ziajo < . bic(jalcb)
OR Ziqjp  — Y (ia]jk)by
OR Biogp ettt B oe e
OR Tia <= D jbe Bjein(jclab)
OR Tia < = >y (J11kD) Bjaks




