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Theoretical Spectroscopy Group

theoretical developments
for electronic properties

—— develop theory and formula

—— devise new approximations

—— propose new algorithm

—— implement in computer codes
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excitons (electron-hole pairs)
collective modes
beyond one-particle

beyond mean-field
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O\ exponentially hard !
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polinomially hard

known interaction
(Coulomb)

Density functional theory (DFT) p(r)

Green's functions functional theory G(r, r’, w)

unknown effective potentials V... ([p], r)

Yge (r,1, W)
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@ Advantages, limitations, opportunities
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@ abinitio —> predictions
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Opportunities and challenges

@ Stronger synergy between theory and experiment

benchmarking and devise better approximations

® Reinforce connection with math and computer scientists
better algorithms

@® Exploit next generation tools
new architectures (GPU, TPU, vector engines)
high throughput procedures

machine learning



