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Latent parameter corresponds to magnetization
Identification of phases: Latent representations are clustered

Location of phases: Magnetization, latent parameter and
reconstruction loss show a steep change at the phase
transition.

Sebastian Johann Wetzel, Phys. Rev. E 96, 022140 (2017)
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Figure 2: Comparison between the quenched lattice data (green thick curves) and the results from the
potential ansatz (red thin curves). The left shows the Polyakov loop and the right shows the thermodynamic

quantities.

Kenji Fukushima, (2009)
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hidden layer
e Input Layer: Maps the single input (temperature activelfunction
T) to a 24-dimensional hidden layer. =
hidden layer

e Residual Blocks: Contains 4 residual blocks, each
consisting of two linear layers with a Swish-like ac-
tivation function in between, defined as f(z) =
x - o(x), where o(x) is the sigmoid function. The hidden layer
residual connection is achieved by adding the input
directly to the block’s output.

| F(input) + input

e End Layer: Further processes the output of the

residual blocks, maintaining a hidden dimension of
24.
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FIG. 2. Second-order phase transition. (a)-(c) Ising model. (d)—(f) ¢ = 3 Potts model. (a,d) /, as a function of 7. Error bars are
standard deviations associated with a distribution of n realizations of 7, (we typically consider n > 5). (b,e) Data collapse of 1, based on
the finite-size scaling discussed in the main text. The best data collapse of the results gives 7. = 2.283(2), v = 1.02(2), and
¢ = 0.410(5) for the case of the Ising model, and 7. = 0.996(2), v = 0.805(5), and ¢ = 0.420(2) for the case of the Potts model. (c,f)
finite-size scaling of the minimum temperature 7* (see text); the horizontal line is the exact result for 7'.. The extrapolation returns
T.=22784(2) and T, = 0.9970(3) for the Ising and Potts cases, respectively.

T.M. Santos, X. Turkeshi, M. Dalmonte, A. Rodriguez, PRX 11, 011040 (2021) N — 5 X 104
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FIG. 6. Statistics of first nearest-neighbor distances, r;. In
panels (al) and (b1), we show the kernel density estimation of the
probability density function of r; for the Ising and XY data sets,
respectively. All the results have L = 80. Panels (b1) and (b2)
show the temperature dependence of the variance associated with
the distribution functions from panel (a) for different system
sizes. Results for the second nearest-neighbor distances, r,, are
qualitatively the same.

T.M. Santos, X. Turkeshi, M. Dalmonte, A. Rodriguez, PRX 11, 011040 (2021)
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F&mQCDEWE (in collaboration with FASTSUM group)

TABLE I. FasTsuM Generation 2L ensembles used in this work. The lattice size is 323 x N, with temperature 1" = 1/(a, N;).
The spatial lattice spacing is as = 0.11208(31) fm with renormalised anisotropy £ = as/a, = 3.453(6), and the pion mass is
= 239(1) MeV [38]. The estimate for T, comes from an analysis of the renormalised chiral condensate, which provides

T. = 167(3) MeV [13, 39]. Full details of these ensembles may be found in Refs. [13, 39].
N | 128 64 56 48 40 36 32 28 24 20 16 12 8
T (MeV 47 95 109 127 152 169 190 217 253 304 380 507 760

T/T. 0.284 0.569 0.650 0.758 0.910 1.01 1.14 1.30 1.52 1.82 2.28 3.03 4.55

N = 1000

2NN CDF Fit: gen2l-configs 12x32 2NN Linear Regression: gen2l-configs 12x32
1.0 4 = Data points (In-transformed) .
= Linear Fit (Slope=9102.3647)
2.0
0.8 4
1.5
0.6 1 .
L
3 .
o L
: 1.0 4
0.4 4
0.5
0.2 1
—— Empirical CDF
0.0 --- Theoretical Fit (ID=9102.3647) 0.01
0.0000 00001 00002 00003 0.0004 00005 0.0006 0.0007 0.00000 0.00005 0.00010 0.00015 0.00020 0.00025
u=rin +1 In()
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