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Neural networks
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Neural network: what you think it is
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Figure: First Google Image search
result for string "neural network"
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information




Neural networks
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Neural network: what it really is
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'7;'\ Figure: In physics, everything is a matrix
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Neural networks
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Neural network: what it does
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Neural network: what i
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Neural network: what i
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Neural networks
ooe

Neural network: what i

Firlej 0.95
cushion 0.82
mug 0.53
hair 0.42
hand 0.34
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Autoregressive neural networks
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Autoregression

p
X = Z @iXi—i+ et
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Hidden layer(s)

Input layer

/\ L4
f’? Figure: An example of autoregressive neural network
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Hierarchical neural networks
[ ]

Hierarchy

O= No-Fault; 1=Fault

Xx(X) The top subnetwork that collects
{directly or indirectly)
the results of all the other subnets.

\ The subnetwork Fx(X) models the dynamic
behavior of all the flowrates over all the time points.

Fx(X)
The subnetwork Fi(X), with i=1,..., 9, models the - ﬂ\ R

iabl e subnetwork Fx(i), with i=0,..., 8,
dynamic behavior of the vai Fu models the state of all the flowrates for

Il the ti ints in the time-window.
over all the time points n% \apanicular time point: t-iAt.

F1(X) F2(X) Fx(0) Fx(1)
mmwm - aw

F1(0),....Fi(9)  F2(0),...,F2(9) F1(0)....F8(0)  F1(1),....Fe(1)

Figure: An example of hierarchical neural network
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HANS in statistical physics
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Ising model

What is spin

Electron spin explained: imagine a
ball that's rotating, except it's
not a ball and it's not rotating
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HANS in statistical physics
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Ising model

What is spin

Electron spin explained: imagine a
ball that's rotating, except it's
not a ball and it's not rotating
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Figure: This is not what spin means
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HANS in statistical physics
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Ising model

What is spin, again

I v I v

S Figure: Illustration of 2D Ising model
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Ising model

Some physics now

M(o) =

S s

i€spins

E(O’):—% Z S,'SJ'

i,jEneighbours
e_BE(U)

P(U):m

HANS in statistical physics
[e]e] Tele]
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HANS in statistical physics
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Ising model

How to apply hierarchy

"7/’7 Figure: Hierarchy in 4x4x4 cube
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HANS in statistical physics
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Ising model

How to apply autoregression

1
F=——logZ
s

F== > qu(o1)[BE(07) + log go(07)]

i€configurations

Down the rabbit hole with hierarchical autoregressive neural networks KMPS UJ



HANS in statistical physics
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Some plots

Magnetization: Monte Carlo vs neural network
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Figure: Magnetization vs temperature function (3
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HANS in statistical physics
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Some plots

Extensive properties: neural network
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Figure: Extensive parameters vs temperature parameter § for 4x4x4 and
8x8x8 nets
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Thanks for attention
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https://indico.cern.ch/event/1361918/contributions /5785806 /attachments /2840617 /4965149 /title.pdf
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