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QUASAR Group Research

Working across three strategic areas: 

• Frontier Accelerators

• Novel Accelerators 

• Accelerator Applications. 

All work underpinned by R&D into Data Intensive Science.



Longitudinal bunch profile – CTR/CSR Imaging with Machine Learning

Emittance – DMD(multi-shot)/MLA(single-shot) Optical Pepper-pot

Optical fibre-based diagnostics

• Pre and post 
acceleration e-

• Could use 
existing/planned TR 
screens or SR from 
spectrometer

• Compact breadboard

• Both for pre-acceleration e-

• Existing/planned TR screens
• SR from spectrometer for MLA 

on post-acceleration e-

• Compact breadboard
• MLA just requires CMOS 

interface
• DMD already tested at AWAKE

Loss signals:
• Loss location
• Beam 

Alignment
• Energy/spread

R&D in AWAKE



Future plans
• CTR/CSR imaging with Machine Learning

o Extract bunch profile from measurements of CTR and CSR at MAX IV as part of existing collaboration

o Leverage simulation work to apply machine learning analysis to experimental measurements

• DMD/MLA Emittance diagnostics
o Test of method at CLEAR

o Full end-to-end simulation

o Installation and optimisation at CLARA FEBE 

• Proton angular distribution imaging with DMD-masking
o Found potential solution to dispersion, plan to test at AWAKE this year

• Optical fiber beam loss monitor (oBLM)
o Two PhD students started recently focused solely on oBLM (ERL and SPS/LHC)

o Test new prototype in research and industrial setting, concentrating on novel applications

• Betatron radiation diagnostics
o Build on and expand existing collaboration with UCLA and U Manchester, looking at application to AWAKE





Data-driven research

• LIV.INNO focuses on innovation in STFC science and industry applications.

• The center is based on LIV.DAT, a previous very successful CDT in Data Science

• Around 40 PhD students will be trained across at least three cohorts

• Accelerator R&D is a core element of both CDTs, including AWAKE

• Wider impact achieved through placements, outreach symposium, and “DataAid”



AWAKE-UK Website

www.awake-uk.org

• Science

• Collaboration

• Publications

• News

http://www.awake-uk.org/


Surfatron online 
www.awake-uk.org

• Plasma wave

• Injection

• Synchronisation

• Dephasing

• Tab with info about 
AWAKE

http://www.awake-uk.org/


Communication & Outreach
Surfatron
• Online game

• Mechanical device

• Demo video

• Demonstrates some 
of the challenges of 
wakefield 
acceleration.

• Communicate the 
science of AWAKE to 
wide audience.



Exhibitions
• LINAC 2022, IPAC2024

• Daresbury Open Week 2023. More 
than 5,000 visitors.

• University of Liverpool Open Days

Further outreach

• Lymm summer festival

• Physics of Star Wars at SWCE, 
IPAC23, APS March meeting 2024

Communication & Outreach



• Three issue circulated. 

• Quarterly newsletter for partners of 
AWAKE-UK. 

• Collection of abstracts of published 
articles that are relevant to AWAKE. 

• Facilitate the work of the 
researchers involved in AWAKE-UK.

WAKE up



AWAKE Collaboration Meeting

• Welcome to the UK and to Liverpool!

• Enjoy the scientific discussions and the environment at the Spine and 
at Daresbury Lab on Wednesday.

• Many thanks to STFC for their support of the AWAKE-UK project (and 
this meeting!) and to all who helped organize this event!
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