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Motivation: The Cumulant Spectral Function
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Guzzo et al. PRL 107, 166401 (20T1)
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Efficient, improves many-body satellite effects in cond. matter
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Motivation: Coupled Clusters GFs
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Peng and Kowalski J. Chem. Theory Comput. 14, 4335 (2018)

Accurate, systematically improvable, applicable to molecular systems




s there a relationship between CC and Cumulant approaches?

Can we use it to improve either?

Coupled Clusters Ansatz: ‘O> — eT ‘(I)()>

Cumulant Ansatz: Gk (t) — eck (1) Gg (t)



s there a relationship between CC and Cumulant approaches?

Can we use it to improve either?

Coupled Clusters Ansatz: ‘O> — eT ‘(I)()>

Correlated <

Cumulant Ansatz: Gk (t) — eck (1) Gg (t)




s there a relationship between CC and Cumulant approaches?
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2" approx.: Coupled T(r) = Zt () {afa;} ’
Clusters Singles (CCS) only
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Cumulant form!
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Cumulant form!
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Numerical integration using:
15t to 3 order Adams-Moulton multistep method
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Take advantage of:
Common sum factorization (reduced scaling order)
Removal of cross-spin terms (
Pre-screening of zero cluster amplitudes (t* = 0)



Results: Different term effects in N,
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Results: The 10e series
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Results: Satellites in Ne
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Derived a direct relationship between Cumulant and CC ansatz:
Only two approximations: Single reference GS, T = T,
Non-linear Cumulant contribution = energy shift
Only small contribution from cluster triples

Future developments:
Derive and implement RT-EOM-CCD and —CCSD approaches
Implement better (exponential) integrator for longer time-step
Port to NWChem and TAMM (Tensor Algebra for Many-body Methods)
Explore simplifications for condensed matter
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