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The Crucial Role of Simulations at SLAC

● Simulations provide a critical tool for decision-making based on a 

synergistic combination of models and data.

● Simulations hold immense promise in accelerating scientific discoveries at 

SLAC. 

Predictive Modeling

Parameter Exploration

Virtual Prototyping



SLAC Engineering Layout (LCLS-II)



Linac Coherent Light Source (LCLS)



Matter in Extreme Condition (MEC) Pump and Probe 

Experiments at LCLS

Nature Journal Publication Link

● LCLS takes X-ray snapshots of atoms and molecules at work, providing atomic 

resolution detail on ultrafast timescales to reveal fundamental processes in 

materials, technology and living things.

● Imaging shock wave propagation in material (MEC Hutch) 

https://www.nature.com/articles/srep11089


Beam intercepting devices subjected to high energy high 

rep rate photon beams

● High-energy particles possess the capability to penetrate materials and deposit 

energy within them. 

● The degree of absorption depends on both the energy and type of particles, as 

well as the properties of the materials with which they interact. 

● This energy deposition can manifest either at the material's surface or 

throughout its volume, potentially resulting in various failure modes.



Beam intercepting devices subjected to high energy high 

rep rate photon beams



Beam intercepting devices subjected to high energy high 

rep rate photon beams



LCLS Microfluidic Sample Delivery 

Gas Dynamic Virtual Nozzle

https://www.frontiersin.org/articles/10.3389/fmolb.2023.1006733/full

https://www.frontiersin.org/articles/10.3389/fmolb.2023.1006733/full


LCLS Microfluidic Sample Delivery

Simulation-driven Manufacturing and Experimentation



Structural Engineering to Maximize Stability for 

Experimental Systems

● Design for stability is critical for increasing the rate of success in 

our physics experiments. 

● Thermal or Random vibration jitter sources must be studied and 

addressed at the design level



Structural Engineering to Maximize Stability for 

Experimental Systems

● Stability Optimization of our MECU new experimental facility provides critical feedback to 

the design

● Natural frequency is related to the stiffness via 



Structural Engineering to Maximize Stability for 

Experimental Systems

Mode - I Mode - II

Mode - III Mode - IV



Concluding remarks

● As a global leader in conducting cutting-edge physics experiments, simulation 

software and tools are an integral part of our day to day activities 

● We are constantly looking at new technologies and tools to empower our 

scientific capabilities

● Embracing innovation remains at the core of our mission, enabling us to push 

the boundaries of discovery and maintain our position as pioneers in the world 

of scientific exploration. 



THANK YOU!
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