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Key aim: Blueprints for AI for Science at Exascale
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►

Work packages►

WP1
Benchmarks

WP2
HW/SW Co-Design

WP3
Surrogate Models

WP4
Knowledge Exchange
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Challenges: 

• 15 orders of 

magnitude in 

spatial and 

temporal 

resolution

• “Sub-grid” 

physics

Combining AI and simulation in cosmology



Combining AI and simulation in cosmology

DeepOJet
Deep Operator Network for mesh-agnostic 

upscaling and downscaling of AGN Jet 

Simulations

• Deep Operator Networks are trained to 

learn operators, mapping input functions to 

output functions

• Variables and associated coordinate 

geometry are separately encoded into two 

fully-connected MLP networks

Bower et al., in prep



1. Calibration of the region of interest using Ram pressure over thermal 
pressure

2. Score-based Diffusion Model approach
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C. Houpert



TargetSurrogate models for 

radiative transfer

Shiqi Su (Leicester)

Using a 3D Residual Neural Network to build a 
surrogate model for the radiative transfer equation

Initial application: stellar winds in AGB star binaries

Predicted

Su et al., in prep



Energy-aware scheduling
Ali Zahir

Zahir et al. (in prep.)

• AI-based, physics-informed model to represent compute system

• Trained on data from particular workflows 

• Use to explore potential scheduler configurations in terms of energy and turnaround time

WF-1: 15% clock-down + SAS     EC down by 10% + TAT up by 5%⇒
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Putting it all together
Azam Khan
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