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Foundation Al model(s) for energy storage
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Al for accelerated materials discovery

Traditional approach can
take several years
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Al for complex systems and policy making
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Grand challenges in Al for science
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“DITORIAL | 27 September 2023

Al will transform science — now
researchers must tameit

A new Nature series will explore the many ways in which artificial intelligence is
changing science — for better and for worse.

OCTOBER 30, 2023

Executive Order on the Safe, Secure,
and Trustworthy Development and
Use of Artificial Intelligence

EflT » BRIEFING ROOM » PRESIDENTIAL ACTIONS

By the authority vested in me as President by the Constitution and the laws

of the United States of America, it is hereby ordered as follows:




Paradox of Al development

Easy to demo but hard in production

Hard problems are easy and the
eqasy problems are hard

Ever growing open research

Humans remain a roadblock

Unique challenges with cyber-

physical systems

%OAI{ RIDGE

MNarional Laboratory




Paradox of Al efficiency

Goodhart’s law: Too much efficiency makes everything worse

Well-aligned phase Overfitting / Goodhart’s law

Worse Worse

Peace, love, and puppies
objective we care about Wait. The thing | care about
stopped improving.

Loss

Proxy objective we
know how to measure
and optimize

Better
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Driving safely on the road to Al implementation:
Guardrails for responsible Al use

E Destination (Objective). Effective Decision Making, Predictive
Analysis, Automated Operations, and Improved Efficiency

A Obstacles (Challenges): Bias, Misuse, Lack of Understanding,
Complexity

g Guardrails (Safety measures): Ethics, Transparency, Privacy,
Fairness, Security
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Challenges of Al energy consumption
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Generative AI's Energy Problem Today Is
Foundational > Before Al can take over, it will need to
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ORNL’s Al initiative

Secure, trustworthy, and energy-efficient Al
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Al for
experimental facilities

Al for scientific dlscovery
and complex sys’rems

Secure Trustworthy Energy efficient
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and verification
Cybersecurity Edge
Uncertainty
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