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What’s the problem ?

Methods using Casida-like equation are blind to double excitations:(
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With

Ria,jb = δijδab(εKSa − εKSi ) + 2(ia|bj) + f xcia,bj

Cia,jb = 2(ia|jb) + f xcia,jb

for TD-DFT, and with

Ria,jb = δijδab(εGWa − εGWi ) + 2(ia|bj)−W stat
ij,ba

Cia,jb = 2(ia|jb)−W stat
ib,ja

for BSE



What’s the solution ?
The solution is to use the spin-flip methods formally introduced by Krylov in 2001 for CI
and EOM-CC 12
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