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Fundamental research

Key to understanding the world around us
Photo: CERN



ATLAS Detector

Search for new particles and new physics







Grid computing

ML/AI to optimize beam and experiment
Photo: CERN



ACCELERATORS 

VALIDATING 

ANTIMATTER 
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Dr. Lee Devlin

University of Liverpool
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New opportunity: ELENA

How to provide and measure cold beams?
Photo: CERN



Trapping antiparticles

Can we optimize the way we catch/trap?
Photo: MPIK



Positron Emission Tomography

Using antimatter in clinical practice



Ion Beam Therapy

Beating cancer sooner



Ion Beam Therapy

Beating cancer sooner
Photo: MPIK



Film: CERN



Optimization of Medical Accelerators 
through international Collaboration

Prof. Dr. Carsten P. Welsch
University of Liverpool / Cockcroft Institute

Optimization of 
Medical 
Accelerators





Using proton ‘torpedos’

Beating cancer sooner



On a campus not so far, far away



Themed demonstrations



Themed demonstrations



Themed demonstrations



Posters about accelerator R&D



Enhancing physics education

https://www.scienceinschool.org/



High Luminosity LHC

A critical update







Monitor for keV beams HL-LHC prototype HL-LHC working instrument



Plasma Accelerators

Highest gradients for maximum acceleration



Film: V. Malka



EuPRAXIA

Unleashing the power of plasma



This nation should commit itself to achieve the goal, 
before this decade is out, of landing a man on the moon 

and returning him safely to earth.

J.F. Kennedy



Long-term vision

World’s first accelerator for science

What we require is an apparatus to give us a potential of the order 
of 10 million volts which can be safely accommodated in a 
reasonably sized room and operated by a few kilowatts of 

power.  We require too an exhausted tube capable of 
withstanding this voltage. (…) I see no reason why such a 

requirement cannot be made practical.



37Prof Carsten P Welsch, University of Liverpool

EuPRAXIA

Accelerating Innovation

What we require is the design and construction of a 
laser capable of delivering pulses with a duration of 
100 femtoseconds and an energy of 100 joules, at a 

repetition rate up to 100 Hertz and a user facility build 
around this technology in this decade.



Micro Accelerators

Using CNT/DLA technologies



Challenges
• Structure geometry
• Field distribution
• Optimization of accelerating gradient
• Understanding and optimization of 

output beam quality



Accelerating innovation

Collaboration is key



Accelerator Research

for sCIence and soCIety



Much to learn,..

…we still have.



www.quasar-group.org
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