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Current approaches and emerging directions
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AI TodayAI Today

Widespread impact of models that generate text,
Large Language Models (LLMs), evident in recent
years.

With a user-friendly, human like interface, we see
large effects in workforce, education, daily lives,
which are sparking probing discussions about
benefits and drawbacks of AI in society
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Why?Why?



A brief history of machine
learning methods

2020

2017

Foundation models
Diffusion models

GANs

2014

Transformers

7

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997

2022



A brief history of machine
learning methods

Generative Pre-trained TransformersGenerative Pre-trained Transformers

2020

2017

Foundation models
Diffusion models

GANs

2014

Transformers

7

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997

2022



A brief history of machine
learning methods

2020

2017

Foundation models
Diffusion models

GANs

2014

Transformers

7

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997

2022

Generative Pre-trained TransformersGenerative Pre-trained Transformers



A brief history of machine
learning methods

2020

TransformersEnsemble 
Models

1986

Convolutional
Neural

Networks

1997

Generative Pre-trained TransformersGenerative Pre-trained Transformers

2017

Foundation models
Diffusion models

GANs

2014

7

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Backprop
for Neural
Networks

1998

Recurrent
Neural

Networks

2022



A brief history of machine
learning methods

2020

2017

Foundation models
Diffusion models

GANs

2014

Transformers

7

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997

2022

Generative Pre-trained TransformersGenerative Pre-trained Transformers



2017

2014

A brief history of machine
learning methods

7

Deep Learning

2020

2017

Foundation models
Diffusion models

GANs

2014

Transformers

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997



2017

2014

A brief history of machine
learning methods

7

Deep Learning

2020

2017

Foundation models
Diffusion models

GANs

2014

Transformers

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997

CUDA
2006

TensorFlow
2015

PyTorch
2016

ROOT9s
TMVA

2007



2017

2014

Deep Learning

2017

Foundation models
Diffusion models

GANs

2014

Transformers

1998

Convolutional
Neural

Networks

Recurrent
Neural

Networks

1997 2020

A brief history of machine
learning methods

7

1964

Support Vector
 Machines

1984

Decision Trees

1964

Perceptron

1954

Reinforcement
 Learning

1990

Ensemble 
Models

1986

Backprop
for Neural
Networks

CUDA
2006

TensorFlow
2015

PyTorch
2016

ROOT9s
TMVA

2007



AI Today
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Widespread impact of models that generate text,
Large Language Models (LLMs), evident in recent
years.

With a user-friendly, human like interface, we see
large effects in workforce, education, daily lives,
which are sparking probing discussions about
humanity, ethics, regulations.

Why?Why?
Single entity with access to massive
amounts data 

Resources (money, computational capacity,
human power)

User-focused interface
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 (Z,N) ³ M
 (Z,N) ³ T¡/¢

Application Of Support Vector
Machines To Global Prediction
Of Nuclear Properties
-John W Clark, Haochen Li
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Recent history AI/ML in
nuclear science
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Bespoke models for specific tasks/experiments/detectors 
Local progress more than global progress until very recently.
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Emerging Communities

2023: Physics for ML
2024: AI for Science: Scaling in
AI for Scientific Discovery
2026: AI for Physics

2016-2026: Machine Learning
and the Physical Sciences
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https://icml.cc/virtual/2024/workshop/29973
https://icml.cc/virtual/2024/workshop/29973
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Community data and models
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https://github.com/openai/gpt-3/blob/master/model-card.md
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