REAL-FREQUENCY QUANTUM FIELD THEORY
i | APPLIED TO THE SINGLE-IMPURITY ANDERSON MODEL
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fRG flow: I
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Use a solver with adaptive step-size control!

Here: Cash-Karp method with €., = 107°

e.g. Metzner et al., RMP (2012)
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| Connection: Multiloop fRG |
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faster convergence using
Anderson acceleration

e.g. Bickers (2004) 3



Single-impurity Anderson model
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dimensionless
/ interaction strength: u = U/(7A)
e, € {—U/2Z, 0] particle-hole symmetry

Benchmark: NRG by S.B. Lee and A. Weichselbaum ‘

Previous state-of-the-art by S. Jakobs, V. Meden, H. Schoeller
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Dynamical density susceptibility
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Strong regulator dependence
in (one-loop) fRG!




fRG, 11 PA, 11 NRG, 1T {1RG, T/ PA, 1] NRG, T/

0.0

Multipoint NRG
by J. Shim, S.B. Lee

with symmetric
estimators by

J. Lihm, J. Halbinger



Numerical complexity

& computational resources — memory & CPU

up to 125 = =~ 2 million frequency points

PA@ u = 1: 25k CPU h (single data point!)

fRG more economical i- optimized

efficient

- exploit
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Summary

e real-frequency QFT with Is feasible
main paper code publication repository documentation
, PRB (2024) JCP (2024) (github)
e full frequency dependence improves accuracy MG, 11 PA1l  NRG,I1  MRG,1l  PA1l  NRG, 1l
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j)w Taranto, Andergassen et al., PRL (2014)
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Promising technique: Quantics Tensor Cross Interpolation Ritter. Fernandez et al., PRL (2023)
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