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Investigating a system at criticality

POV Condensed Matter Physics

Physical quantities: Power laws
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Determination of critical exponents
using MC & finite size scaling

[Swendsen, Wang 1987],
[Wolff 1989],
[Pelissetto, Vicari, 2000]
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Quantum Finite Elements [Brower et al., 2018, 2021]

« LFT on curved manifolds (here: R x S?)
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Numerical Results

MONTE CARLO SIMULATIONS OF CRITICIAL #"-THEORY,

PERIODIC BOUNDARY CONDITIONS
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Numerical results
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Numerical results
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MODEL AVERAGING [Jay, Neil 2020]
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Model averaging results for c, and c,

Simultaneous fits of c,(t) and c,(t) using 4 primaries e,
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Model averaging — leading terms
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Model averaging — central charge

o ©o
o W
w A

i
o
N

ot
o)
o

central charge ¢/Cfree

O
co
te

ot
)
'—I

data

—— constant fit
bootstrap value

0.00 0.01 0.02 0.03

0.04

0.05

AZAT

e S

chootstrap fo o o = 0.946534(11)

/¢ pree = 0.9041(37)



Model averaging - ratios
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Conclusion and outlook

* (Good agreeance for results already established in Monte Carlo

* Central charge result differs from bootstrap values

|:> Improve estimates & elimate possible systematic errors by
Increasing statistics

Including more primaries -> less excited state contamination

Adding higher partial waves c,, Cg, ... to the joined fits
Investigate other possible sources for systematic errors

> w e

* Soon: use slightly different approaches to investigate the CFT
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