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BRI IC B T 5 EEZEDATE2012)
AlexNet: Deep Convolutional Neural Network

Nobel Prize in Physics

0.3
0.25
The 2024 physics

—
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é 0 ReSNet SENet The Nobel Prize in Physics 2024 was awarded to John J. Hopfield and

- — ! Geoffrey E. Hinton “for foundational discoveries and inventions that

& 167% \l' 23-3% \l’ enable machine learning with artificial neural networks.”

[4°]
= 3 5 3

O 0.05 Hopfield created a structure that can store and reconstruct information.

Hinton invented a method that can independently discover properties in
0 @ m m data and which has become important for the large neural networks now
in use.
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https://www.kaggle.com/discussions/qgetting-started/149448
https://www.mecs-press.org/ijigsp/ijigsp-v11-n10/1JIGSP-V11-N10-5.pdf
https://openai.com/chatgpt/

https://www.nobelprize.org/prizes/physics/4724/press-release/
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User ‘What is funny about this image? Describe it panel by panel.

Source: https://www.reddit.com/r/hmmm/comments/ubab5v/hmmm/

https://arxiv.org/pdf/2303.08774

https //glthub com/matterport/Mask RCNN
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https://www.scalacode.com/guides/ai-recommendation-system/

https://github.com/google-deepmind/alphafold

https://www.youtube.com/watch?v=DcYLT37ImBY&ab channel=PeterWhidden https://doi.org/10.1038/541467-020-202456
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Data processing is required to detect tracks from binary decays.of fl::—l_'-l:ﬁﬂi fd\ — 9 ﬂ:g_ﬁ

hypertritons in the images. First, lines can be enhanced using

techniques such as edge detection and thresholding to characterize the . JIH{\ - 9 % Fﬁ %D i& 0) Z_ ,@

tracks. Then, they are analyzed to identify characteristic patterns of the

@ tracks. , . & X 7 0) H& Eﬂié
We will now process the image and perform missile track detection, so | —> |\\\ )( /]/ > (__ fl:%'f t L/ 7'2_ Fﬂﬁ % 7b Z_ -—_l- A

please wait a moment.
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Datasets: Simulation Boosted Decision Tree (LightGBM)
Signal: Pythia6b
Cross-sections for signals: Resummino-3.1.1
Background: MadGraph5-aMC@NLO

Data table @1 515=vs5—5tv ) / \

Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket Embarked
1 0 3 Braund, Mr. Owen Harris male | 22 1 0 A/521171 7.25 s ET = 2 80 GeV @
1| Cumings, Mrs. John Bradley (Florence Briggs Thayer) | female 38 1 0 | PC 17599 71.2833  C85 (¢}
3 1 3  Heikkinen, Miss. Laipa ~~  |female 26 0 0 STON/O2.3101282 7.925 S
4 1 1 | Futrelle, Mrs. Jacques Heath (Lily May Peel) female | 35 1 0 113803 53.1C123 S
5 0 3 | Allen, Mr. William Henry male 35 0 0 373450 8.05 S
mall Q

nios e . 105 4 BP3 (800,100) mm Signal
—— —\) erss [ LightGBM Background
Features(ETILANANDEINBIE)
P;'j I "
- Passengerld - Passenger identification unique ID Tn= - 73 §10
- Survived - Survival flag (O=dead, 1=alive) . — EW
- Pclass - Ticket class e = 107
- Name - Passenger's name . =
- Sex - Sex (male=male, female=female) 105

. Ag e — Ag e mean(|SHAP value|) (average impact on model output magnitude) 0.0 0.2 Pregi.:ted pmbgisi"ty 0.8 1.0
(LU BR) Importance of features

https: Kk le. titani [
Lt fenehanlos T P Eur. Phys. J. Spec. Top. (2024) 233:2425-2463
hitps://doi.ora/10.1140/epis/s11734-024-01308-x



https://doi.org/10.1140/epjs/s11734-024-01308-x
https://doi.org/10.1140/epjs/s11734-024-01308-x
https://doi.org/10.1140/epjs/s11734-024-01308-x
https://doi.org/10.1140/epjs/s11734-024-01308-x
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https://doi.org/10.1140/epjs/s11734-024-01308-x
https://www.kaggle.com/c/titanic/overview
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Liquid argon TPCHH 28
Multi-class classification for Pixels

U-Net shape

1. HIP: produced by protons u

2. MIP: produced by muons and charged pions e 0020 == B I —
3. Showers, produced by electrons =39 MeV in liquid argon s I D
4. Delta rays, produced from ejected atomic electrons Enc. B . ec
5. Michel electrons, produced from a decay at rest of muons - -u I =

I
RO https://github.com/ranitay/SparseSSNet
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